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Abst:ract 1

Place of death: Challenges in using administrative data to dassify women. dying of

breast cancer (BC).

The purpose ofthis study is to develop and test the validity of an algorithm allowing the

classification of the decedents as were dying of, died ofand died with BC, using

administrative data, for the study of service delivery to the terminally ill.

Validation was carried out through a chart review of a sample ofBC decedents extracted

from a tumor registry. The algorithm was then applied to the decedents of a cohort of

women with BC.· The three groups were compared for their distributions of age and place

ofdeath.

The validation showed an excellent crude agreement (0.96). Ofthe 3334 deaths, 2293

were classified as were dying of, 142 as died of, and 949 as died with. The comparison of

age showed that women who died with were oIder than women who were dying of.

These two groups differed in their distributions ofplace of death.



Résume 1

Lieu du décès : Les défis rencontrés dans l'utilisation des banques de données

administratives pour classifier les femmes mouran.tes du cancer du sein (CS).

L'objectifde cette recherche est de développer et de tester la validité d'un algorithme

permettant la classification des décédées comme étant mourantes du CS, étant mortes du

CS ou étant mortes avec le CS, en utilisant des banques de données administratives, dans

le but d'étudier les services de santés consacrés aux malades terminaux.

La validation a été effectuée en utilisant des dossiers provenant d'un hôpital

d'enseignement d'un échantillon de femmes décédées du CS identifiées à partir d'un

registre des tumeurs. Après la validation, un group de décédées provenant d'une cohorte

déjà existante de femmes diagnostiquées avec le CS, furent classifiées en utilisant

l'algorithme. Les trois groupes ont été comparés en ce qui en est de leurs distributions

d'âge et de lieu de décès.

La validation a démontré un excellent accord brut (0.96). Des 3334 décès, 2293 ont été

classés comme mourantes du CS, 142 comme mortes du CS et 949 comme mortes avec

le CS. La comparaison des distributions dâge a montrée que les femmes qui sont mortes

avec le CS étaient plus âgées que celles qui étaient mourantes du CS. Ces deux groupes

avaient des distributions différentes de leur lieu de décès.
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Abst:ract 2.

End-of-life ca:re: Pattern of care received by women dying of breast cance:r (Be) in

their Last six months of life.

The purpose of this study is to describe the care received by women who were dying of

BC. The population was identified from a cohort ofwomen diagnosed with BC between

the years 1992-98, using administrative databases. The last 6 months oflife are described

using indices of cure/care-oriented models summarized as a care-oriented profile score.

A proportional odds ordinal regression modei (POORM) was used to test the influence of

age on some indices and the profile score.

Sorne 2293 women were c1assified as were dying ofBC. The POORM suggests that

younger women had a cure-oriented approach (lower odds ratio) consisting of follow-up

by specialists at the out-patient c1inic, more emergency visits, and frequent re-admissions.

Oider women were more under the care of general practitioners, had more frequent home

visits, and a greater number died at home. However, the overan access to palliative care

was limited for an women.
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Résume 2

Soins de ïm de vie: Les types de soins reçus par les femmes mourantes du cancer du

sein (CS) durant leurs derniers 6 mois de vie.

L'objectif de cette recherche est de décrire les types de soins reçus par les femmes

mourantes du CS. La population a été identifiées à partir d'une cohorte de femmes

diagnostiquées du CS durant les années 1992-98, en se servant de banques de données

admirristratives. Les 6 derniers mois de vie sont décrits en utilisant des indices en relation

à des models opposant une approche d'abord orientée vers les soins ou d'abord orientée

vers la guérison. Une somme résumant le profile du model orienté vers les soins a été

crée à partir de ces indices. L'influence de l'âge sur la somme du profile a été testée en

utilisant un model régressif ordinal des cotes proportionnelles.

Quelques 2293 femmes étaient mourantes du CS. Le model régressif ordinal des cotes

proportionnelles suggère que les jeunes femmes ont été soignées avec une approche

orientée plutôt vers la guérison (un rapport de cotes inférieur) avec suivi par les médecins

spécialistes à la clinique externe, des visites a l'urgence et des réadmissions plus

fréquentes. Les femmes plus âgées étaient soignées plus souvent par les médecins

généralistes, furent visitées plus souvent à la maison, et un plus grand nombre d'entre

elles sont décédées à la maison. Cependant, l'accès aux soins palliatifs était limité pour

toutes.
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PREFACE OF THESIS

Description of Thesis

The structure ofthe thesis is the manuscript-based thesis, which is supported by

the McGill University Faculty of Graduate Studies and Research regulations for the

"Guidelines Concerning Thesis Preparation". The format of the manuscript-based thesis

requires that the paper should have a cohesive, unitary character and a report ofa single

prograrn ofresearch.

The thesis contains seven (7) chapters. The flIst chapter is a short introduction

that describes the historico-medico-ethical context justifying this research. The second

chapter, general background, contains the literature review and the justification and the

rationale for the research questions. The third chapter presents the overall research

question for the whole thesis, clarifies specifie terminology that will be used in the thesis

and outlines the objectives for each ofthe two subsequent manuscripts. The forth and

sixth chapters are the first and second manuscripts written in a format suitable for

publication in a scientific journal. The fifth chapter is a small chapter linking the two

manuscripts. Each manuscript is written to be an individual document which addresses

one or more ofthe objectives of the research project. There will be necessarily overlap

and repetition in the methods ofthe study. The seventh chapter is a general discussion

and conclusion to the research project, summarizing results and discussing implications

for further research and health care policies.

Tables and figures with a prefix, which corresponds to the chapters, are included

at the end ofeach chapter. The references are listed at the end ofthe thesis for an

chapters of the thesis. Appendices contain 2 additional graphs.
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Authorship

The candidate functioned as principal investigators in an aspect of study design,

operationalization of study variables, statistical analysis, interpretation of findings, and

writing of the manuscripts. The co-authors of the two manuscripts were member of the

Supervisory Committee, except for Dr. Carroll Laurin who was not part ofthe committee

but participated in the first manuscript as the blinded reviewer of the hospital charts for

the validation of the algorithm. The candidate would be responsible for the scientific

quality ofthe research, the originality of the ideas, the accuracy of the data and the quality

ofreporting.

Originality

To the candidate's knowledge, tms is the first study with the objective of

describing end-of-life care using administrative data. This study contributes to the

methodology for the study of end-of-life care and to the knowledge about pattern ofcare

at the end oflife.

The first contribution is the methodology to define a population solely composed

of terminally ill by introducing the conceptual framework of 'pre-mortality clinical

scenarios'. This framework is new as it has never been conceptualized before and as it

has never been operationalized for administrative data.

A second contribution concems the methodology to determine place of death.

Most studies on place of death at the population level were unable to define with

precision place ofdeath ofpatients dying outside an institution. By incorporating the

physicians billing database to the hospitalization database, it was possible to document

place ofdeath even for women dying outside institution, such as small chrome care
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institutions, hospices, home and even in the emergency room. This is a novel way of

ascertaining place ofdeath.

A third contribution is the creation ofindices indicative of a care-oriented model

at the end of life and of a care-oriented profile score. The profile score allows the

evaluation ofoverall quality ofpattern ofcare at the end of life, while each index points

out specifie elementof the pattern ofcare that can be individually evaluated and be the

object ofhealth care policies.

A forth and last contribution is the knowledge about the pattern ofcare received

by women dying ofbreast cancer such as distribution ofplaces ofdeath, the specialty of

the treating physician, number ofhome visits, number of admissions, number of

emergency room visits, etc. This research also contributes by documenting the influence

of age on pattern of care and the emergence of two distinct patterns ofcare. This research

mainly documents the profound lack of end-of-life care resources other than acute care

hospital in a period, 1992-1998, before and after the first Senate Committee Report on

end-of-life care.
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Chapter 1

Introduction

The practice ofmedicine at the end ofthe 19th century was greatly marked by a

new approach to diagnosis as exemplified by Osler's intuition to explain the clinical

presentation of illnesses with subsequent anatomo-pathologic findings at autopsy. In the

20th century, rapid scientific progress in medicine brought marked improvements to aIl

aspects of care.

The discovery of the microscope revealed the microbes behind certain diseases.

The discovery ofvaccines and antibiotics soon eradicated the common infectious diseases

that previously threatened the life of so many people. Other notable discoveries included

the role of insulin in the treatment ofdiabetic children, the understanding of the role of

the ABD groups in blood transfusions for the treatment of the wounded, new anaesthesia

techniques allowing more invasive and even safer surgeries suspending impending

deaths, effective drugs for the treatment of incurable psyèhiatric conditions,

chemotherapy proven highly effective in childhood lymphomas and leukaemia, dialysis

for complete renal failure, and organ transplants when everything has failed.

These and many other advances too numerous to list created in the medical

establishment and in the general public a hope to reach immunity from aIl forms of

suffering and death.

In 1971, after man walked on the moon, President Richard Nixon in his State of 

the Union Address said: "[ will also askfor an appropriation ofan extra $100 million to

launch an intensive campaign to find a cure for cancer ... The time has come in America
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when the same kind ofconcentrated effort that split the atom and took man to the moon

should be turned toward conquering this dread disease" (1). Despite a huge investment

ofhuman and financial resources over three decades, the definitive therapeutic approach

for most solid malignant tumours still escapes the grasp of scientific medical knowledge.

Furthermore, cancer is seen culturally as the most deadly disease even though it cornes

second after hem disease as cause ofdeath (2).

By the end orthe 1970's and the beginning ofthe 1980'8, concems were raised

regarding the care of the dying. The use of aggressive treatments in patients with very

limited hope ofbenefit became the object of intense debate under the rubric of futile

treatment (3-8). One of the most challenged procedures has been the use ofresuscitation

techniques on a dying patient (9). This fierce ethical dispute about "Do-Not-Resuscitate

(DNR)" orders resolved itselfby taking a common sense view of the adequacy of such

orders for patients with a terminal condition (10). However there still are challenges to

change clinical practice in this regard (11).

In 1960, Dame Cicely Saunders started to treat dying cancer patients in a different

way. Her "person-centred" approach became known as Hospice Care. Rer initiative

rapidly spread worldwide, especially in English speaking countries, and became known as

the Hospice movement. This approach to care centres on the patient as a person and on

hislher physical, psychological, financial, social and spiritual needs with the primary goal

ofimproving quality oflife rather than prolonging life. This whole-person approach has

become the theoretical standard for the care of the terminally ill, but how much this

philosophy ofcare for the terminally ill has penetrated into the medical system still needs

to be answered.
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Chapter·2

General Background

2.1 Definition of hospice-palUative care

2.1.1 The intuition ofDame Cicely Saunders

As a nurse and as a social worker with terminally ill cancer patients in unrelieved

pain, Dame Cicely Saunders had a special encounter. l remember her relating with

emotion this turning point in her life in a talk in 1998. She also described it in an article

(12): '[ encountered the Polish Jew whose few poignant words proved a powerful catalyst

ofa new world-wide movement. His statement "1 will be il window in your Home" gave

a challenge to openness ofal! kinds; "1 want what is in your mind and in your heart",

set scientific enquiry alongsidepersonal encounter; his very personaljourney, into peace,

gave the demandfor spacefor freedom ofspirit in facing the mystery ofdeath. ' She

moved on to study medicine while still volunteering for the care ofthe terminally ill.

Those hours spent alongside the suffering person where she witnessed the benefits of

regular dosing ofmorphine on pain relief, seeded an intuition in her mind that led to the

formulation ofthe concept of 'total pain' that is at the basis ofpalliative care. She defines

total pain as including not only physical symptoms but also mental, social, and spiritual

distress (13). This definition has been and still is the driving principle in the provision of

palliative care. From her intuition, hospices were opened rapidly and this became the

3



hospice movement, initiaUy in-patient units, but later home-care and day-care programs

(14-16).

2.1.2 Terminological clarifications

Before developing the formaI definition ofhospice-palliative care sorne indication

regarding different terms about hospice care are needed. Hospice refers to the structural

organizations, inspired by a specific (hospice) philosophy ofcare, that provide end-of-life

care. A hospice may be a house, building, etc. with an the necessary services where

patients come to live 24 hours a day. But it may also refer to other formats such as home

care services inspired by the same philosophy. The point in common is that these

organisations are self-sustainable. The term hospice care refers to the actual type of care

given that should be inspired by hospice philosophy. This type of care can be given

anywhere by anybody as long as it corresponds to the type ofcare that will be provided in

a hospice. It is beyond the scope of the present discussion to answer if such a care could

be given outside a hospice organisation. Dr. Balfour Mount, when he founded the first

'hospice' in Quebec, created the term palliative care because the term hospice had a

negative connotation in the French culture of Quebec. Both terms, hospice-palliative

care, are meant to have the same meaning. However, with time both terms diverged so

that hospice care is the care provided in hospices and palliative care became to mean the

hospice care provided outside a formaI hospice organisation, !:Juch as in a hospital. With

the popularization of the hospice-palliative care, aH physicians and nurses were now

expected to give a minimal form of hospice-palliative care such as basic pain

management, family support, etc., but the care given by specialized teams in palliative

care came to be called specialized palliative care.

4



2.1.3 Reaching a definition fPalliative Care

The World Health Organization (17) Expert committee defined palliative care as

the active total care ofpatients whose disease is not responsive to curative treatment.

Control ofpain, ofother symptoms, and ofpsychological, social and spiritual distress is

paramount. The goal ofpalliative cafe is the achievement of the best possible quality of

life for patients and their families (17). Therefore, palliative care affmns life and regards

dying as a normal process; it neither hastens nor postpones death; it offers a support

system to help patients live as actively as possible until death; and it offers a support

system to helpthe family cope during the patient's illness and in their own bereavement

(17). Clearly, palliative care goes beyond focusing on medical issues. The sole control of

pain and other symptoms will faU short ofpalliative care.

The provision of adequate end-of-life care aims at improving the quality of life of

the tenninally ill whose life cannot be prolonged significantly. Cohen et al. studied a .

group of88 terminally iU cancer patients upon admission to a palliative care unit (18).

The subjects answered a questionnaire specifical1y designed to measure quality oflife in

people with a life-threatening illness (McGill Quality ofLife Questionnaire [MQOL])

within 48 hours oftheir admission and again 7-8 days later. A significant improvement

in quality of life occurred during the week ofcare in the unit. AU dimensions of quality

oflife, physical, psychological, existential and physical weU-being improved

significantly. The single item scale (0-10, 0 indicates worse possible and 10, best

possible) of the MQOL went from a score of 4.2 ± 2.5 to 6.3 ± 2.3 (p<0.0001) (18). This

study has the merit ofbeing the first one to document quantitatively improvement in

5



quality of life. Why should palliative care be better than normal care in bringing about an

improvement of quality oOife?

2.1.4 Presentknowledge in end-of-life care

In recent years, the care ofthe dying has been the object ofclinical research.

Table 2.1 presents a selection of studies addressing the various aspects of the care of the

terminaHy ill. Pain and symptoms weie the first constructs investigated (19-24). AH

studies agree in describing that patients with advanced cancer and other terminal illnesses

as suffering from numerous symptoms such as pain, fatigue, 10ss of appetite, shortness of

breath, aTIXiety and depression, nausea and vomiting, etc. As an example, more than 80%

of the terminally ill cancer patients experience significant pain in their last year oOife.

These results have been reproduced in many countries (see Table 2.1). AIso, the

functional status of the terminally ill is starting to be addressed in a more systematic way.

Teno et al. (25), in a survey ofnextofkin of3,614 decedents, demonstrated that, while

patients suffering from diabetes, congestive heart failure, chromc obstructive pulmonary

disease and cerebro-vascular disease tended to experience a progressive deterioration of

their physical function in a time frame greater than a year, cancer patients experienced a

sharp deterioration in their last 6 months oOife (see Graph in Appendix I). Kurtz et al.

(26) in a prospective cohort of279 patients found that physical function of cancer patients

was associated primarily with the number of symptoms. Furthermore, these investigators

found, in the same cohort ofpatients, that more severe symptoms were associated with

worse depression and negative consequences toward quality of life (27). A recent study,

already mentioned, demonstrated that palliative care improves quality oOife of the

tenninally ill (18). Grande and ms research group (28) have conducted interviews with
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palliative care patients and family caregivers. Their study clearly suggests that the

evaluation of the needs·ofthe patients and the caregivers should be conducted separately

as these needs do not necessarily coincide. Transportation, personal care and better

communication of infonnation with the health professionals have been identified as areas

ofumnet need. Lynn et al.(29), in a study of3357 proxies responding for patients dying

ofprogressive tenninal illnesses, demonstrated that family members are distressed by the

symptoms experienced by their loved ones at the end of life and they believed that their

loved ones preferred comfort-care. Despite the opinions voiced by patients and their

families during the time period shortly before death, the study showed that life-sustaining

treatments were often administered.

2.1.5 Hospice under scrutiny

One review study, looking at aIl available studies up to 1988 describing aspects of

hospice/palliative care, summarized the difficulties in contrasting hospice and hospital

care, and pointed out the lack of sufficient knowledge to arrive at a conclusive judgment

about their reciprocal value (30). To the question, "Are hospices different from

hospitalsT', the author argued that at the beginning ofthis movement, hospices were

different in being better in symptom management, having greater openness about truth

telling (talking about death and dying), experiencing a breakdown ofbarriers of authority,

and providing emotional and spiritual support. This difference may have been true in the

carly tirne ofhospice movement but the gap is closing with improvement in knowledge

by physicians about symptom control and a radical change in the culture about truth

telling. Hospices that are part ofpublic medical systems are more likely to become more

hierarchical and lose theparticularity of the 'emotional' care. Despite these difficulties in
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establishing a clear superiority ofhospice care, the different studies confirmed that

hospice programs give the personalized care advocated in hospice pmlosophy.

Another systematic review (31) done a few years after the previously cited review,

estimated the effect of specialist palliative care teams on outcomes for cancer patients

through a review of 18 studies, including 5 randomized controHed trials. Their

conclusions were that conventional care alone is inadequate for patients with advanced

cancer and that specialized palliative care teams were superior in many ways. These

teams improved satisfaction of the patients and the carers, identified and dealt with

patient and family needs, facilitated access to other services, and controlled pain and

symptoms better. They could also affect cost by reducing the number ofhospital

inpatient days and time spent in out-of-home services.

2.2 Demographie issues

It is estimated that, in the next 20 years, the population most likely to require end

of-life care will be persons 65 years of age and oider, and tms group will increase in size

by 69% while the group providing care (persons between 20 and 64 yearsofage) will

increase by only 15% (32). This reason alone justifies a better understanding of the

pattern of care at end-of-life, and this becomes even more pressing if the issue of cost of

care is raised. The utilization ofphysician services at the end of life among an elderly

population was studied by Latimer (33) using 1992 physician daims data from 3 different

health regions (Quebec, British Columbia and the United States Medicare users). This

study found that, in the six months before death, the number of evaluations and

procedures, was 2-3 times higher than health services billing for a comparable six-month

period for elderly survivors. An even sharper increase occurred in the last 30 days of life.

8



If fuis pattern continues, then an aging population will put an increasing strain on the

financing of the health care system.

2.3 Debatesaround end-or-liCe care

The need to improve end-of-life care is not justified on cost issues only; it is also a

demand of the public because fuis is seen as an option to oppose euthanasia. hl America,

a major research project called "Death in America" was philanthropically funded with the

aim of supporting researchers studying how people die in America (34).

hl England in 1994, where hospice and palliative care were the most developed, a

major political debate on end-of-life care and euthanasia took place. The debate

committee of the House of the Lords rejected legalization of euthanasia and reaffrrmed

the right to adequate care until death (35).

hl Canada, a Special Senate Committee was created in 1995 with the

responsibility ofreviewing the present legal status of euthanasia, physician-assisted

suicide and mercy killing as one part and, as the other part, end-of-life care. After

hearing many witnesses and reviewing numerous reports from medical and other

professional and para-professional associations, and private citizens, their report, entitled

Oflife and Death, made among others, these two recommendations: 1) keep euthanasia

and assisted suicide as criminal offences but reduce the penalty associated with them and

define in precise terms the concept of 'mercy' that distinguishes these acts frOID first

degree murder; and 2) make palliative care programs a top priority for governments in the

restructuring of the health care system (36).

The Netherlands, where euthanasia has been legalized for more than a decade, has

come under increasing national and international criticism for both the practice of
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euthanasia and for the lack of structured palliative careprograms. In response to this

criticism, on November 28, 2000 the Dutch govemment mandated 6 academic centres to

develop palliative care programs within the subsequent. 5 years (37).

This confrontation at the ethical and legallevels between legalization of

euthanasia and promotion ofgood end-of-life care such as palliative care is not just a

theoretical debate(38) but has concrete effects at the care leveI. In countries like Great

Britain, Australia and Canada where hospice and palliative care has developed through

private funding, govemments preferred to support financiaUy this kind ofcare instead of

legalizing euthanasia. In the opinion ofMount (39), and as exemplified by the

Netherlands, legalization ofeuthanasia is likely to delay palliative care service

development and could prevent adequate training ofphysicians in end-of-life care. It still

remains to be demonstrated that palliative care and euthanasia can coexist in the same

country at the same tÏme. The Netherlands experience will serve as a radical experiment

and the decision the govemment will take after the 5-year trial of academic palliative care

will be pivotaI. However, in the present situation of increasing demand for care and

budget restriction, there is a real risk oflack of financial support for good end-of-life care

as euthanasia is less expensive than palliative care. The public may request the

liberalization of 'mercy killing' and this may lead physicians to feel that they cau make

decisions about ending the life of competent tenninally ill patients (40). However, there

are also voices requesting good end-of-life care as a way to prevent the need for

euthanasia (41;42). But what is exactly good end-of-life care? While a theoretical

discussion may bring about an Ideal model ofcare, perhaps the best way to answer this

question is to look at the existing model of end-of-life care called hospice care.
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2.4 Place of death

One feature of good end-of-life is the possibility of remaining at home and dying

in relative comfort and dignity. Because ofthis philosophy,place ofdeath has been the

most studied aspect of end-of-life care.

. 2.4.1 Homeperceived as a better place to die

It is hypothesized that the proportion ofdeaths occurring in acute-care institutions

shifting to home and palliative care beds indicates better end-of-life care. These studies

concentrated mainly on factors associated with home death and referral to hospices or

palliative care services (43;44). Home is recognized as a "better" place to die becauseit

corresponds to wishes of the patients, it is perceived as less costly and there is sorne

evidence that specialists attending those patients in acute-care beds lack the training to

meet theneeds ofthe dying.

In a prospective cohort study, Townsend et al. showed that 67% ofpatients dying

ofcancer, given favourable circumstances, would have preferred to die at home (45).

Unfortunately only 27% had this opportunity. Hays et al. found the same wishes in a

study performed in a continuing-care, retirement, community in which 62% ofpatients

preferred to die in their residence or nursing facility (46). This wish ofdying in a non

medical environment was confrrmed by a study of advanced cancer patients in tertiary

level, acute-care institutions. As death approached, patients favoured comfort rneasures

over life-extension interventions and wanted to forego resuscitation (20). This change in

orientation ofcafe as death approaches has also been documented for patients with

congestive hem failure (19) and with chromc obstructive pulmonary disease (47).
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The other argument for home as a better place to die i5 that home may be

associated with less aggressive care and subsequently low health care costs. With

present-day technology and range oftherapeutic options, aggressive care could be offered

to a large population of the very ill and the dying. Latimer et al. demonstrated that the

cost ofcare for the last 6 months oflife ofelderly decedents was greater than a

comparative 6-month period for elderly survivors (33). E. J. Emanuel (48) reviewed the

different studies on cost saving at end-of-life. He documented cost reductions at the end

of life among patients having access to hospices but mainly in the last 30 days. He

concluded that, even if the cost reductions were limited, access to proper hospice care

should be promoted as it provides a means for patients to exercise their autonomy over

end-of-life decisions (48). A population-based study looking at the differences in place of

death and hospital utilisation between patients in geriatric long-term care facilities and

those living at home, showed that decedents living in geriatric long-term care facilities

used less hospital beds, had a lower rate of surgery in their last year of life and were less

likely to die in hospital than decedents living at home (49). This and another study (50)

showed that the care received by patients depended on where they lived and how the

health care system was structured. Therefore, to influence the pattern of care at the end

oflife, changes in the health care system are needed as single interventions such as

advanced directives failed to modify end-of-life care (50).

2.4.2 Studies on place of death

Grande et al. (44) reviewed the literature on place ofdeath up to 1997. Their

review is quite complete, covering a11 articles pertinent to factors associated with death at

home among the terminally ill, including cancer patients, and factors associated with
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referral to home care for cancer patients. The results of their review showed that patients

who had infornlal caregivers (Le. family members), received home care services, and

were young, male and ofhigher socio-economic status, were more likely to remain home

uutil death. Tzuh Tang et al (43) reviewing the same studies pointed out sorne revealing

nuances. The relationship between socio-economic level and death at home is not linear

but rather "V" shaped. The lowest and the highest socio-economic levels are associated

with increasing proportion ofdeath at home. Interestingly, the authors pointed out 2

studies that had suggested that the access to hospital resources decreased the number of

deaths at home. Higginson and al. demonstrated at the population level that an index of

poverty (Underprivileged Area Score) was inversely correlated with death at home for

cancer patients (51).

However, Pritchard et al., in 1992 and 1993, studied aH Medicare decedents aged

65 years and over within health care regions corresponding to the 5 hospitals participating

in the SUPPORT (52). Variation in place of death could not be explained by socio

demographic, clinical characteristics or patient preferences. The major factors were

hospital bed availability and use. As the number ofhospital beds and their utilisation

increased, the proportion ofpersons dying at home decreased. To a lesser degree, the

number and the use of chronic care and hospice beds were associated with a decrease in

the proportion of persons dying in acute-care hospital beds. This study strongly suggests

that modifications to the health care system, specifically re-allocation ofresources to

alternative places of death other than hospital beds, must be implemented.

2.4.3 Changing place of death

13



Studying factors influencing place of death led to the understanding that the

strongest factor affecting place ofdeath is the health care system structure and that,

within this structure, other factors need to be taken into account mainly to guarantee good

care. Can changes be introduced that willlead to a shift in place ofdeath? Indirect

evidence suggests that tms goal can be reached. Temkin-Greener and Mukamel

examined the influence ofthe Program ofAll-Inclusive Care (PACE) on place of death

(53). They compared the place ofdeath for the enrolees in 12 PACE sites with the place

ofdeath for the beneficiaries ofMedicare in the host communities. PACE enrolees had

twice the probability ofdying at home (45%) in comparison to the general population.

Participation in the.program was associated with a lower proportion ofpeople dying in

hospital (21%) than the Medicare beneficiaries (53%). The authors recognized that the

two populations were not similar but claimed that the difference in proportion ofhospital

and home death could not be explained by the disparity in population characteristics.

They also evaluated the influence ofclinical practice style across PACE sites and found

that the practice style explained 26% of the variation in PACE hospital sites. This study,

even though not conclusive, supports the possibility ofpositively influencing place of

death.

The weakness of the PACE study is that the quality of care could not be

documented. There would be a negative impact on pain and suffering at end-of-life if the

number of and the access to acute-care beds was reduced before implementing adequate

community services for the terminally ill.

The establishment ofa prograrn aiming at shifting the place of death must also he

associated with the implementation ofoptimal standards for end-of-life care. The
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Edmonton Regional Palliative Care Program was established in 1995 for the care of

cancer patients at end-of-life. This program is comprehensive as it included hospice beds,

tertiary level palliative care beds for patients with complex clinical and familio-social

problems and consultant teams in palliative care in aU major hospitals and in the

community. The effect ofthis comprehensive program was evaluated by following the

shift in places of death from 1992 to 1997. In 1992, prior to the introduction of the

program, the percentage ofpeople dying in hospital was 86%. In 1997, following the

introduction ofthe program, this percentage had decreased to 49% (54). There was a

concomitant increase in home death and hospice death. Changes were also observed in

mean length of stay for patients dying in acute care beds. A 70% reduction in the total

number ofacute-care patient-days attributed to the dying was noticed from 1992 to 1997.

This reduction in acute care patient-days was responsible for the overall cost-efficiency of

the program (55). Unfortunately the quality of care could not be compared because there

were no routine assessments of symptoms, patient and family distress and quality of life

performed in the acute care hospitals. The academic excellence of the care providers

suggested that patients were receiving better end-of-life care and, with the establishment

of the program, more patients could now benefit.

The definitive answer to the effectiveness of an organised palliative care system

can only come from weIl designed randomization trials. To date, few such studies have

been performed. Sorne programs of care were unable to reduce time spent in hospital at

the end oflife (56-59), while others were successful in reducing the number of in-patient

days (60;61). The authors of the latest study suggested that, iftime spent at home is to be
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increased, more resourcesneeded to be allocated for home care, and nursing home beds

should be readily available ifnecessary (56).

2.6 Conclusion

End-of-life care has been and still is attracting the attention of a growing number

ofresearchers. To date, place ofdeath has been the main focus ofthe investigation.

However, there is growing evidence demonstrating the limitation of looking only at the

flnal point (death) in understanding the experience of the dying and the quality ofhis/her

care. The last few months of life could be quite different for two patients dying at home,

and not be so different for one patient dying at home and one patient dying in hospital.

The existing literature has found great variations in the pattern of care at the end of life

deflned as days spent at home or in hospital, number ofre-admissions, and the continuity

ofcare. Therefore, place ofdeath is only one index for evaluating end-of-life care.

SUPPORT brought a lot ofknowledge in end-of-life care but had the disadvantage

ofbeing limited to patients treated by tertiary care teaching hospitals. The patterns of

care could be quite different across the population. No study has yet tackled these more

complex issues.

The care of the dying could be improved upon by the real1ocation of flnancial and

human resources. To beable to inform health care reforms, population-based studies on

pattern of care are needed. The disease mostly responsible for the death of a patient is a

major determinant ofpattern of care. The best way to document the illness and foIlow-up

the patient is by a clinical study such as SUPPORT. This type of study is very costly, is

difflcult (if not impossible) to carry out at the population level, and would requiTe

considerable time.
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Administrative sourees of data are a feasible alternative to clinical stumes.

Relevant clinical information is inc1uded in administrative databases. These databases are

usuaUy collected for a whole health care region or specifie population (Le. the elderly).

They tend to be reliable enough to be useful for clinical research (62-64). They are

readily available at a reasonable priee. They could be an excellent source of information

for population-based end-of-life studies.

Such studies should go beyond the identification ofplace ofdeath. They should

look at pattern of care. It is only by looking at specifie indices ofpattern of care that it

will be possible to evaluate the magnitude of the influences of palliative care philosophy

on the care ofthe terminaUy ill. Iffuis philosophy had a positive influence on the

organisation of the health care system, the utilisation ofthe health services, as recorded in

administrative databases, by the terminally ill should reflect a more care-oriented mode!.

This study aims at describing the different patterns ofcare of the terminaUy ill across a

population using administrative data.
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Table 1 Clinical studies in End-of-Life Cafe

CONSTRUCT SETIING N TYPE OF STUDY DISEASE STARTING POINT TIME TO DEATH

5 days
< 1 year
Not specifie
NIA
2 years
<3 months
<3 months
NIA

1st admission during study 6 months
1st admission during study 6 months
Within 2 years oftreatment NIA

5 days before death or discharge
At admission
One week after Admission
Visit to the pain clinic
Clinic visit
At admission
After diagnosis
Respiratory clinic visit

Cancer
Cancer
Cancer
Cancer
AIDS
Cancer
Cancer
Lung Ca/COPD

prospective cohort CHF
prospective cohort Cancer
Voluntary survey Cancer
71 Prospective Cohort
181 Prospective Cohort
28 Survey
593 Prospective cohort
95 Prospective cohort
218 Prospective cohort
1840 Survey
100 Survey

539
1,063
913

Symptoms
Levenson (19) 5 teaching hospîtals
McCarfuy (20) 5 teaching hospitals
Ashbury (21) Community
Rees(22) PC Units
Addington-Hall (23) General Hospitals
Field (24) PC Unit
Meuser (65) Pain clinic
Frich (66) AIDS clinic
Sze (67) PC Unit
Vainio (68) PC Units (7)
Gore(69) Community

Functional Status
Teno (25) Family ofdecedents 3,614 Post-mortem survey
Kurtz (26) Com. Base CC 279 Prospective cohort

Quality ofLife
Cohen (18) PCUnits 194 Prospective cohort
Kurtz (27) Comm. Base CC 150 Prospective cohort

Support needs
Grande (28) Community 43 pts Interviews

93 Phys. Survey
Davis (70) Community 56 caregivers survey

AlI causes
Cancer

Cancer
Cancer

Mostly Cancer

Cancer

After death
Around Cancer Treatment

At admission
Around Cancer Treatment

Terminal Phase ofIllness

After death

NIA
oto >6 months

1-32 weeks
>6months

Median 7 months

NIA
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Chapter 3

Objectives and Methodology

3.1 Objectives

The overall aim of this study is to estimate, using administrative data, to what

extent the palliative care philosophy has penetrated the care-delivery to a representative

group ofterminally Hl. The specifie objectives are: (1) to develop and validate an

algorithm to identify the terminally Hl (dying of a specifie disease) from administrative

data; and (2) to estimate the proportion ofpersons who are dying ofbreast cancer who

experience, in the last6 months oflife, features of care reflecting a palliative care

philosophy

3.2 Defming the population

The global aim of studying the pattern of care at the end of life is primordial1y to

identify where and how the structure and financing of the health care system could be

altered to improve the care of the terminally Hl. According to the SUPPPORT I research

group, the ideal population to study must meet specific characteristics (71). The people

included should have a disease that is common so as to have a significant impact on the

health care system: the mortality rate from this disease must be high so as to justify

allocation of financial resources for the care patients in their terminal phase; the

population should require important decisions to be made during the process ofcare such

that there is a possibility of orienting the patients toward a more care oriented

environment; and the disease process should have fairly stable treatment possibilities in

! The Study to Understand Prognoses and Preferences for Outcomes and Risks ofTreatment
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the foreseeable future so as not to recommend structures that win he obsolete before they

are implemented. Many diseases fulfill these criteria: cancer, end-stage congestive heart

failure (CHF), end-stage chronic obstructive pulmonary disease (COPD).

Using clinical data, the SUPPORT group identified that the dyingprocess is

highly variable across diseases and across individuals. For example, they found that

patients with COPD died within a year after their entry in the study, spent 4 to 6 weeks

(15 to 20%) oftheir last 6 months oflife in hospital, experienced moderate to severe

dyspnoea and depression, and became increasingly dependent in their activities ofdaily

living (47). However, they found that patients with CHF had a 60% chance of still being

alive one year after study entry, spent 2 to 4 weeks in hospital during the last 6 months of

life (8 to 18%), experienced severe symptoms only in their last month oflife and were

relatively independent in activities ofdaily living up until3 days before death (19). They

also found that not aU cancer patients died the same way. Comparing two types of

cancers, lung and colon, they were able to demonstrate that persons with lung cancer had

a much lower survival probability at one year but that people with colon cancer spent

less time in hospital as death approached. However both groups were similar in their

physical impairment as both groups experienced a progressive decline in the last 6

months oflife culminating with a rapid dec1ine in the last month oflife (20). This

information suggests that the study ofpattern ofcare for terminally in needs to focus on

specifie conditions and that any pattern ofcare that is estimated on average across many

disease populations may not be representative of any one group. This potentially could

mislead the clinical community in their conception ofprogram development.
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3.3 A population of te:rminaUy in f:rom b:reast cance:r

In view of the CUITent knowledge, we chose breast cancer patients as our

population. Breast cancer is the second leading cause of death due to cancer in women

(72). There is no cure for breast cancer when it has become disseminated, and physicians

are still debating on best end-of-life care for these women. This group ofpatients fulfiU

the criteria to be an adequate population for the study of end-of-life care.

We had the opportunity to access a large cohort of women with breast can.cer,

making the study feasible (63). Obviously, not aH women who died in t1~at cohort, died

from breast cancer related causes. The group ofwomen dying ofbreast cancer,

terminaHy ill, needed to be identified. The identification ofwomen dyingofbreast cancer

from among aU deaths is the object of the next chapter (4).

3.4 Cure versus care oriented model

The origin of the expression "cure mode!" is equivocal in the medicalliterature.

This expression was introduced 50 years ago in the context of survival analysis (73-75).

This expression was coined to describe subjects that not only survived to a certain point

in time but were in fact cured of their illness. This expression was recuperated as a

technical term in the last 10 years with the advent ofnew statistical techniques for

survival analysis (76-80).

In the early 1990's, the cure model concept was introduced in the clinical

literature in opposition to a prevention model (81). In the cure model, diseases are used

as indicators ofhealth status, while the prevention modellooks at indicators ofwellness,

in the presence or not of illnesses. In the nursing literature, the cure model concept

started to be opposed to a care model (82). The utilisation ofthose two terms goes further
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than in the previous context, as the cure model is associated with physician interventions

and roles while the care model is proposed to be the interventions provided by advanced

practice nurses (82). A few authors have challenged the adequacy ofthis point ofview

(83). While recognizing the greater value of the care model with patients suffering from

chronic diseases, defining terms according to type ofhealth care providers may bring

tension between different categories ofhealth care professionals. These authors suggest

that the cure-care models should be used as two end-points on a continuum ofdifferent

approaches.

One can see the evolution of the term from a purely statistical concept to a clinico

administrative one. In fact, only in extreme situations do patients need only a cure

oriented model (cardiac arrest) or only a care-oriented model (family support when

patient is dying). Between these extremes, patients' needs fluctuate.

We, therefore, define the cure-oriented model as interventions ofphysicians and

nurses offered with the intention of saving life, thereby rejecting death as the natural

outcome for a particular patient at a particular point in time. The care-oriented model is

defined as medico-nursing interventions aimed at providing comfort and enhancing

quality of life; death is seen, in tms context, as a foreseeable acceptable outcome. A cure

oriented model is inadequate for the terminally ill (debilitated patient with advanced lung

cancer) as much as a care-oriented model is inappropriate for a patient with real potential

for cure and a meaningful prolongation of life (leukemia relapse in a cmld). In fact, as

physical function declines sharply in the last 6 months oflife and symptoms get worse,

clinical practice should reflect a care-oriented mode!. Indices reflecting this clinical

approach will be defined in Chapter (6).
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Introduction

People of aH cultures and aU times have attached special meaning to theevents of

giving birth and of dying. Both events encompass the great mystery oflife. In our

society, medical research has made possible great advances in the care ofthe pregnant

woman and the newbom baby with the result that, in the developed world, death is a rare

event for both in the perinatal period. The same progress has allowed the development of

cures for diseases that, not so long ago, lead rapidly to death. Infectious diseases, untü

the discovery of infectious processes, vaccines and antibiotics, were the most deadly

diseases ofaU times. Now they have been replaced by cancer, end stage cardio-vascular

disease, end stage lung disease and Alzheimer's disease, as key contributors to mortality.

These diseases have brought new challenges to our society for planning care at the end of

life.

In the 1960's, care for the dying was revolutionized by Dame Cecile Saunders

(14-16). From her initiative, the hospice movement spread rapidly, fust, throughout

English speaking countries and then to other countries. Dr. Balfour Mount opened the

first hospice in Montreal. Vnder bis initiative the First International Congress on the Care

of the Terminally III took place in the same city and tbis congress has been repeated every

two years to this day [14th International Congress on care ofthe Terminally RI will take

place in October2002]. Despite these initiatives, care of the terminally ill remains

limited in Canada. In recent years, two Canadian Serrate Committees urged for an

increase in services and funding for the care ofthe dying (36;84). Vnfortunately, tbis did

not produce appreciable changes in the medical system and no concrete improvement in
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the care ofthe dying. Thus, today, the question as to how to organise health services for

the tenninally ill is still pending.

Thomas J. Smith (85) in his review entitled Health Service Studies in the

Terminally III Cancer Patient concluded that research is very limited and not conclusive.

He continues saying "For some areas ofcare, such as coordination ofcare for the dying,

the clinical benefit is not clear, but the cost-effectiveness evidence seems compelling

enough to provide services". This study (1998) predated the recent confIrmation (2001)

that palliative care increases quality oflife (18). AIso, it is now lmown that the

application oflmowledge about pain management results in an 85% success rate in

controUing cancer pain (86).

There is little doubt that better coordination of care for the dying is needed.

Latimer et al. (33), in a three province study on utilization ofphysicians' services found

that, as death approached, there was an increase in use ofhealth services among

decedents relative to use in non-decedents. Ofnote, in the province of Quebec, in

comparison to British Columbia and the United States, there were twice as many

procedures carried out at the end oflife. Better lmowledge of the pattern of care received

by the tenninaUy mis needed for the development ofpublic policies concerning the care

of the dying.

Clinical studies are an option to bring light on the care received by the terminally

ill. Such studies like SUPPORT l found that 79% ofthe patients who died had a

"Do-Not-Resuscitate" (DNR) order written in their chari but half ofthose orders had been

written only in the last 2 days oflife (87). SUPPORT also showed that the pattern of care

varied across diseases such as chronic obstructive pulmonary disease (47), congestive

1 Study to Understand Prognoses and Preferences for Outcomes and Risks ofTreatment
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heart failure (19), lung cancer and colon cancer (20). As much as precision and detail are

the strengths ofthese clinical studies, their weakness is selection bias. These studies are

performed usually in the best tertiary care hospitals and, therefore, lack generalizability

(88). Clinical studies that encompass the whole population would be too costly. In

addition, data would need to encompass services offered beyondthe walls of the centre

and these data are often difficult to systematicaUy obtain. Another option is to make use

of the enormous amount ofdatacollected routinely through administrative databases.

These databases have already been used for studies focusing on place ofdeath (51;89-92).

These databases are available at low cost and aUow the study ofthe whole population.

However, these databases do not include sufficient information to affirm directly the

cause of death. Researchers are challenged to link these data to vital statistics to obtain,

through the death certificate, the cause ofdeath. As death certificates have a high degree

ofmisclassification as to which disease lead to death (93), their use in health services

research may introduce error in identifying those inneed of end-of-life care.

Furthermore, in the study of the terminaUy ill, the knowledge of cause ofdeath is

insufficient to classify them according to the disease responsible for the needed care. The

recorded cause ofdeath may not refiect the underlying pathology that was responsible for

the care received during the last months oflife. Ascertaining ofthe exact nature of

disease causing the terminal state is primordial for the study ofpattern of care at the end

oflife as this pattern varies with different illnesses(19;20;47).

Here, for example, are some possible scenarios ofclinical courses ofpatients

dying from cancer. Scenario 1: Consider a 60 year old man with disseminated prostate

carcinoma with multiple bone and lung metastases. This patient experienced progressive
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deterioration from full autonomy to complete dependence on his care providers. Death

resulted from an expected event associated with a terminal cancer like disseminated

intravascular coagulopathy. Scenario 2: Consider a 40 year old woman with breast

carcinoma after mastectomy and lymph node dissection. The pathology revealed that

lymph nodes were positive for the presence of cancerous celI. The treatment involved the

use ofpotent adjuvant chemotherapy that induced severe neutropenia. The patient

suffered septic shock and died. Scenario 3: Consider an SO-year old man diagnosed with

a stage II, non-smaU ecU adenocarcinoma of the lung and treated by radiotherapy alone

because the surgery carried unacceptable risks due to general medical condition. He

suffered a massive stroke and died few days later in a hospital bed.

These three pre-mortality clinical scenarios represent distinct processes leading to

death that are commonly encountered in cancer patients. The experience of the 60-year

old man with prostate cancer describes the pre-mortality clinical scenario of a patient who

was dyiltg ofcancer. This scenario is characterized bymetastatic cancer; progressive

deterioration accompanied by increased dependency for personal care, and expected

death. The experience of the 40-year old woman with breastcancer represents the pre

mortality clinical scenario of a patient who died ofcancer. This scenario is characterized

by a loco-regional disease and unexpected death. This type ofpatient is clearly not dying

ofcancer. The experience ofthe SÜ-year oid manwith lung cancer describes a third pre

mortality clinical scenario of a patient who dicd with cancer. This scenario is

characterized by a death caused by a pathology unrelated to the cancer in a patient with

loco-regional or disseminated disease. It is thus obvious that those people in need of end

of-lire care are those who were dying ofa condition such as cancer. Those persons who
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died with cancer but from other disease processes need to be classified according to the

specifie pre-mortality clinical scenario corresponding to the appropriate medical

condition leading to death. Women with breast cancer, who died ofthe effects of

complications ofaggressive therapeutic interventions, should not have died at this stage

oftheir iHness. Therefore, they were not in need ofpalliative care but ofacute care. To

include them in a study of services on end-of-life care would inflate the proportion of

women receiving a cure-oriented model ofcare.

Using clinical data, it is clear who would fit into these pre-mortality clinical

scenarios. But is there a way of ascertaining the pre-mortality clinical scenarios for the

population without detailed clinical information? Given the advantage of administrative

databases, is it possible to differentiate people who were dying of, who died ofor who

died with a disease? This question is relevant as the planning of the care ofthe dying

caUs for ascertaining not just aU people who died but people who need end-of-life care,

i.e. those who were dying ofa disease.

The purpose of this study is to validate an algorithm developed to operationalize

these three pre-mortaUty clinical scenarios using administrative data. Breast cancer is a

good mode! for developing an algorithm because tms cancer is not always fatal and it

occurs in women ofaIl ages and in aH health states. A secondary objective of this study

is to determine the place of death ofwomen dying ofbreast cancer and to evaluate the

influence ofthe use ofthis algorithm in modifying the distribution ofdeaths across place

ofdeath.
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Method

Description orthe base cohort

This study is based on a population ofwomen with breast cancer who were

identified using administrative records ofphysicians' billings, RAMQl, and the Quebec

hospital discharge database, MedEcho2
, for the years 1992-98. Supplementary data were

available for these women for theperiods from 1989-91 and 1999. The cohort was

created for a study ofwaiting time for breast cancer surgery in Quebec. The method used

to create the waiting-time cohort has been described previously (63). In brier, tms cohort

included aU women of the Province of Quebec who underwent invasive procedures for

the diagnosis or treatment ofbreast cancer with an accompanying diagnostic code

indicating breast cancer (International Classification ofDiseases, 9th edition (ICD-9) (71)

codes 174.0-174.9) on or around the date of the procedure. üwîng to this existing data

source, we had sufficient material to investigate end-of-life care in a defined population

and the necessary coded information to develop an algorithm for ascertaining the pre-

mortality clinical scenarios for women with breast cancer who subsequently died.

Identification ofdeaths

From tms cohort, we identified women who died and the date ofdeath. The

sources of information used to identify deaths were: hospital discharge status (MedEcho),

beneficiary file of the RAMQ, the Quebec Tumour Registry and physician's billing for

death certificate (RAMQ). If the only source of information was a record ofphysician's

1 Régie de l'Assurance Maladie du Québec
2 Maintenance et Exploitation des Données pour l'Étude de la Clientèle Hospitalière
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billing for a death certificate, the patient was considered to have died orny ifno further

biUîngs appeared in the Rfl..MQ database.

Description of the Aigorithm

Classifying women as loco-regional versus disseminated breast cancer

After identification of deaths, records for women diagnosed concomitantly with

other cancer diagnoses were excluded (Figure 4.1, Step 1). The MedEcho database

contains for every hospital discharge three fields dedicated to the cancer diagnoses

identified during that admission or previously. These fields contain up to 3 topography

codes (ICD-9) defining the site of the primary turnor and any metastatic sites. The

presence ofcodes indicating any type of cancer other than breast cancer (ICD-9 codes

140.0-173.9, 175.0-195.9,200.0-208.9 and 235.0-239.9) in any ofthe hospitalization

records during the years 1989 to1999 1ead to the exclusion of these women from the study

population. This step was necessary because the topography codes alone could not

identify the disseminated cancer responsible for the dying process.

The remaining women were classified either as having loco-regional breast cancer

or metastatic breast cancer (Figure 4.1, Step 2). Women were classified as having loco

regional breast cancer if the topography fields included codes for breast cancer with or

without lymphatic spread (ICD-9 codes 174.0-174.9 alone or plus 196.0-196.9). Women

with breast cancer (ICD-9 codes 174.0-174.9) and codes for metastases (ICD-9 197.0

199.0) are considered to have disseminated disease.
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Classifying women as were dying of, died of, died with breast cancer

Step 3 ofFigure 4.1 consisted of classifying women into one ofthree possible pre

mortality clinical scenarios. Women with disseminated disease who died inhospital and

whose hospital discharge record contained a final diagnostic code for a condition

encountered in terminal breast cancer patients (Table 4.1) were considered to have been

dying ofbreast cancer. Table 4.1 includes conditions encountered in end-of-life

situations such as septic complications, thrombosis, fractures, gastro-intestinal bleed,

delirium and ill-defmed medical conditions at the end of life. Diagnoses excluded from

this list were related to chrome progressive diseases that by themselves lead to death such

as COPD, congestive hem failure, amyotrophie lateral sclerosis, Parkinson's disease,

dementia, etc. Women with final diagnoses related to previous pathology are considered

to have died with breast cancer, even though they had a metastatic breast cancer.

Cerebro-vascular accidents (CVA) could be related or unrelated to breast cancer. CVA's

are rare in women younger than 55 years of age (62) A woman with metastastic cancer,

under 55 years of age, with a positive record of a CVA code was classified as were dying

ofbreast cancer as it is unusual for woman ofthat age to have a stroke and common for

advanced breast cancer women to present coagulopathy. For women oIder than 55 years

of age the CVA was considered the cause ofdeath and the women were classified as to

have died with breast cancer.

Secondly, women with loco-regional breast cancer who died in hospital are

considered to have died ofbreast cancer if the final diagnosis was breast cancer or a

diagnosis compatible with a complication ofbreast cancer or its treatment (Table 4.2).

Table 4.2 differs from Table 4.1 as pneumonia and complications ofmetastatic disease or

31



terminal stage of the illness are absent in Table 4.2. The removal ofpneumonia is based

on the presumption that women with limited disease should not die ofpneumonia but

mainly of sepsis. For aH other women with loco-regional disease who died in hospital

they were considered to have died with breast cancer.

Women whose death is not documented in the hospital discharge database and

those with metastatic disease were classified as were dying ofbreast cancer; women with

loco-regional disease were classified as died with breast cancer.

Validation of the algorithm

The algorithm was validated using the tumour registry ofa university affiliated

teaching hospital running a multi-disciplinary breast cancer center. The hospital tumour

registry contains the same information as the MedEcho file would contain. Using the

same years, 1992-98, we extracted records ofwomen, diagnosed with breast cancer, who

had died. Again, women with other cancers were excluded from the analysis. The

tumour registry contained enough coded information to apply the algorithm described

previously. The tumour registry office assures the accuracy of their records by requesting

an pathology and cytology reports, surgical protocol, discharge summaries (oncology

floor only), radiotherapy treatment reports and hospital death list. The status ofpatients

who remain 'silent' to the system, are traced by sending letters to the treating physician

and the patient (or family) for an update on cancer status. One ofthe authors CBG)

carried out the classification ofwomen as were dying of, diet! ofand diet! with breast

cancer by applying the algorithm on the tumour registry data. The corresponding hospital

charts were retrieved and analyzed by another author (CL) who was unaware ofthe

algonthm and the objectives ofthis component of the study. His role was to classify,
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using an clinical infonnation available, these women in the same categories. This author

is a trained palliative care physician working in the palliative care service of the same

hospital.

Application ofthealgorithm to the population

After the algorithm was validated, the hospital discharge computerized records of

an the deaths occurring in hospital from the base cohort were analyzed using the tested

and previously described algorithm. For women who died outside an institution reporting

to MedEcho, as mentioned above, the assumption was that, in the presence ofmetastatic

cancer, these women were dying of breast cancer; in the presence of loco-regional

disease, the assumption was that these women died with breast cancer. Although, for

sake of completeness, three groups of women were defmed, our study population

consisted of only the group ofwomen who were dying ofbreast cancer - women in need

ofpalliative care.

Detennination ofplace of death

Figure 4.2 describes the hierarchical steps to assign place of death. For women

who died in an institution reporting to MedEcho (these institutions are mainly acute care

hospitals), the detennination ofplace of death was done using the institution code. Each

institution is coded as being an acute care hospital or chrome care hospital. In most acute

care hospitals, some beds are dedicated to chromc care. If a patient dies in one of these

beds, the hospital code is ofa chromc care institution and not of an acute care hospital.

Therefore, women who died in those beds will be considered ta have died in chronic care.
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The MedEcho database aiso contains fields for identification of the specialty of

the caring services. There is a specifie code for palliative care service. Women were

considered to have died in palliative care ifthe palliative care code was mentioned in any

service field during the admission leading to death.

For women whose deaths are not reported in MedEcho, the strategy used

eonsisted in dividing women sent to another institution or home according to destination

indicated at last discharge before death. The multiple possible codes for destination were

collapsed into three categories: chronic care institution, out ofprovince and another acute

care institution. Women who were discharged alive from an acute care hospital to

chromc care institution or another acute care hospital were considered to have died in the

corresponding institution. Women transferred to another province were considered to

have a place ofdeath unknown.

Second for the women sent home, we linked the RAMQ database with the

MedEcho file and we analyzed the RAMQ file systematically. Pirst, if there were

physician billings done from a chronic care institution any times between the last

discharge and death, these women were classified as death in chronic care beds. Second,

if the last physician billings were done in the emergency room, we kept an billings done

in the emergency room for the last 48 hours ofwoman's life with the exception ofthe one

to fill out a death certificate. To be considered to have died in emergency room, the

emergency physician had to have billed for a reanimation or at least two other billings

(visits, procedures or acts). One visit was considered insufficient to classify a woman as

dying in emergency; in the case of a single billing for a death certificate, the woman was

considered to have been dead on arrivaI to hospital and the death was classified as a home
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death. Third, ifphysicians billing were requested from out ofprovince, women were

c1assifiedas place of death unknown. Fourth, for the remaining group ofwomen, ifthere

were any other physician billings from a physician's private office, from parient's home

or from the outpatient c1inic, women were c1assified as home death. Fifth, in the absence

ofany physicians billing between the last hospital discharge and the death, the women

were classified as hospice death. This last classification is justified, first, by the fact that

it is very unlikely that women, who were discharged home according to the hospital

discharge summary, could remain at home until death without any contact with a

physician; and, second, by the fact that there is no specifie destination code (MedEcho)

for transfers to a stand alone hospice: therefore the code used indicates home as site of

destination.

Statistical analysis

The validation of the algorithm using the tumour registry data is described using

simple agreement and weighted kappa-coefficient test.

The descriptive analysis frrst focused on age distribution of the base cohort and.,

second, compared this distribution with the one reported by vital statistics (72). Then the

age distributions of the 3 groups ofwomen corresponding to the 3 pre-mortality clinical

scenarios, again with comparison with the distribution reported by vital statistics (72), and

their place ofdeath are presented in a descriptive fashion.
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Results

Validation of the algorithm using turnor registry data

The turnor registry had records of 84 women who had died between the years

1992-98 and these hospital charts were retrieved. One chart could not be found and 12

women died outside the hospital and were therefore removed from the analysis. Table 4.3

shows the results of the validation in two sections. Section (a) shows that the simple

coefficient of agreement is 0.70 and weighted kappa-coefficient is 0.49. The agreement is

explained by the high nurnber ofwomen who were dying ofbreast cancer (39 according

to the turnor registry and 59 according to the chart review). There was also

misclassification of the turnor registry: 13 women were classified as died ofand of 6

others as died with instead ofwere dying ofas by the chart review. This misclassification

was explained by the fact that the turnor registry was not up to date regarding the tumor

extension. In 19 women, turnor registry classified these women as having loco-regional

disease and the chart review found evidence ofdisseminated disease. Section (b) presents

the new validation after correcting the infonnation in the turnor registry about disease

extension. The simple agreement coefficient increased to 0.96 and the weighted kappa

coefficient to 0.87. The discrepancy in classification of the 1 woman classified as was

dying ofby turnor registry instead ofdied with as by chart review is explained by the

physician reviewing the chart considered the death secondary to a surgery unrelated to the

cancer while the turnor registry had an ill-defined cause of death. One women was

misclassified as died ofby the tumor registry instead ofdied with as by chart review; this

discrepancy was explained by the fact that the physician reviewing the chart considered
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the women to have died of an infection unrelated to treatment. The last woman was

misclassified as dled with instead ofwas dying ofbecause the final diagnosis in the tumor

registry was arsenic poisoning while the chart review showed a death secondary to

terminal breast cancer.

Description of the base cohort in relation to vital statistics

The initial cohort ofbreast cancer included 28,100 women. As Figure 4.3 shows,

a total of4,032 women died. For 3,187 women, the death was documented on hospital

discharge, for 812 women through the RAMQ beneficiary file, for 32 women by

physicians' biUing for a death certificate and for one woman through the tumour registry

alone. Of this group, 648 women had another type of cancer recorded in the hospital

discharge database they were, therefore, excluded.

The age distribution of the remaining 3,384 women is presented in Graph 4.1

along with the age distribution as provided by Canadian vital statistics. As Graph 4.1

shows the greatest proportion of deaths the base cohort was in the age group of 60 years

old and oIder. Deaths among young women seem to be over represented in the base

cohort in comparison to vital statistics. But over aU, the two distributions, base cohort

and vital statistics, could be considered closely similar.

Classification ofwomen ofthe base cohort in the 3 Pre-Mortality Clinical Scenarios

Of the 3,384 women with breast cancer documented as the sole malignancy, 1,004

women had loco-regional breast cancer and 2,380 women had a disseminated breast

cancer (Figure 4.3). Using the algorithm, ofthe 1,004 women with loco-regional disease,

142 women were classified as were died ofbreast cancer and 862 other women as died

with breast cancer. Of the 2,380 women with disseminated disease, 2056 (86.4%) died in

37



an institution. Among this latter group, we classified 88 (4.3%) women as died with

breast cancer. Therefore the end-of-life breast cancer patient group is constituted of2,292

(2,380-88) women who were dyiug of(Figure 4.3).

Graph 4.2 presents the age distribution of death for the pre-mortality clinical

scenarios and vital statistics. Women who died ofand died with were merged as their age

distributions were very similar. Through this classification, the age distribution of

women who were dying ofbreast cancer corresponded more closely to the age

distribution of vital statistics. Only the extreme age groups were unbalanced with a slight

increase in the proportion for the youngest age group and a decrease in the oidest age

group for women who were dying of Strikingly, the age distribution ofwomen who died

with is shifted to the right.

Place of death

Table 4.4 presents the resuIts ofthe determination ofplace ofdeath for the base

cohort and for the 3 pre-mortality clinical scenario groups. OveraH, only 10.5% of

women died at home, 13.4% in palliative care beds, while 65.5% ofthem in acute-care

beds. However, the classification ofwomen by pre-mortality clinical scenario modified

these proportions. In comparison to women who died with breast cancer, the women who

were dying ofbreast cancer died more rarely at home (6.9%), had more access to a

palliative care bed (18.0%), remained in acute-care beds (69.9%) and were aImost never

transferred to a chronic-care institution (4.1 %). As expected, women who died with

breast cancer, therefore from another disease process, were theones mostly transferred to

chronic-care beds (16.7%) in keeping with their older age distribution. Their high rate of

home death (20.6%) and higher rate of emergency deaths (7.5%) compared to women
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who were dying 0/(1.3%), suggest more often sudden acute events as causes ofdeath

(cardio-vascular disease) for these women. Ofnote, 12 (8.5%) women who died o/their

disease, died in palliative care beds.
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Discussion

Validation

The validation of the algorithm after correcting the erroneous infonnation

conceming the tumour extension in the tumour registry proved that the algorithm was

quite adequate. The maximum estimated error of4% is not sufficiently large ta introduce

serious misclassification ofwomen to the appropriate pre-mortality clinical scenarios.

The tumour registry was not up-to-date for the extension of the cancer. This

invalidity of the tumour registry was helpful in helping understanding the consequences

ofthis imperfection, ifpresent, in the data ofMedEcho. The application of the algorithm

on the tumour registry erroneous data, as shown in Table 4.3.aIb, led to an inflated

estimate of the number ofwomen classified as died 01(15/71 [21.1 %] instead of2/71

[2.8%]) and as died with (16/71 [22.5%] instead of 10/71 [14.1%]). In fact, the

application of the algorithm to the MedEcho data yielded an estimate of4.2% for women

classified as died olbreast cancer and an estimate of 28% for women as died with breast

cancer. This suggests that MedEcho may also contain errors in the extension of the

disease. Supportive ofthis suspicion is that some of the women, classified as died olor

died with, med in palliative care beds. Women with loco-regional breast cancer have no

reason to be cared for in palliative care beds, except if it is for the palliation ofother

diseases. (Remember, women with other types of cancer concomitantly have been

removed.) It is also rare that patients with non-malignant diseases are cared for in

palliative care beds. Most probably, these women who died in palliative care beds but

without MedEcho codes indicating metastatic disease, have been misclassified. The
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magnitude ofthis misclassification at the population level can be estimated by examining

the ratio of acute-care to palliative care deaths in the group were dying of In Table 4.4,

415 women died in palliative care beds and four (4) times that number died in acute-care

beds. Vnder t..l}e assumption that any woman who died in palliative care beds was dying

ofbreast cancer, the proportional number ofmisclassified women, in the groups died of

and died with, who died in the acute-care beds would be, according to the 4 to 1

assumption, respectively 48 and 104.

Therefore, for women classified as died ofusing the algorithm, we estimate that

60 women (12 in palliative care beds and 48 [4 times 12] in acute-care beds), were

misclassified. Similarly, for women classified as died with, we estimate that 130 women

(26 in palliative care beds and 104 [4 times 26] in acute-care beds), were misclassified.

These estimates suggest a misclassification rate of 5.6% ([60+130]/3384).

These estimates also reduces the size ofthe group ofwomen classified as died of

to 2.4% (Table 4.4, [142-60]/3384) ofthe whole cohort. This proportion corresponds to

the same proportion found in the tumour registry cohort (Table 4.3b, [2171 D. These same

estimates reduces the size of the group ofwomen classified as died with to 24.2% (Table

4.4, [949-130]/3384) of the whole cohort. This last estimate is higher than the

corresponding estimate from the validationprocess (Table 4.3b, 14.1% [10171]). The

most probable explanation is the absence ofwomen who died outside hospital in the

validation cohort. This cohort included only women who died in hospital so as to be able

to have the medical chart available for validation purposes. As Table 4.4 shows, a larger

proportion ofwomen who died with, in comparison to women who were dying ofbreast

cancer, died in chronic-care institutions (16.7% versus 4.1%) and at home (20.6% versus
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6.9%). Both these higher estimates make clinical sense as it was demonstrated that the

group ofwomen who died with was quite a bit older than women classified as were dying

ofbreast cancer. Therefore,·probably a maximum of 190 women were misclassified out

of3384 women (5.6%). This 5.6% error in classification plus the 4% error from the

validation gives and overall approximated error of9.6% or, said positively, 90.4% of

women were accurately classified.

Our validation process did not include women who died outside of an acute care

institution. By definition, women with limited breast cancer could not have med ofbreast

cancer at home as we assume that most women in treatrnent for her cancer will probably

reach the hospital before death if a life threatening complication occurs. As stated

previously, 2056 (86.4%) women with disseminated disease died in an institution and, of

these women, only 88 (4.3%) were classified as died with breast cancer. Ifwe had access

to the final diagnoses for the 334 women who died outside an institution and assuming

the sarne misclassification rate (4.3%), only 12 women would be added to the group of

women who died with. This small number will not affect greatly the distribution ofplace

ofdeath and ifthere was anyeffect, it would be to reduce the number ofnon-institutional

deaths.

The present algorithrn appears therefore to be accurate enough to classi:fy

decedents with breast cancer into the appropriate pre-mortality scenarios for the study of

end-of-life care. If a higher precision is needed, the place of death could be ascertained,

and women, classified as died oland died with, who died in palliative care, could be

reclassified as dying of However this process leads to a minimal improvement (1.1%).
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Women with metastatic cancer, who were dying in acute-care beds, cannot, however, be

identified individually, but only their number can be estimated.

Age distributions

The distribution of age at death was affected by applying the algorithm to the base

cohort. In comparing Graphs 4.1 and 4.2, women who died with were oIder than women

who were dying ofbreast cancer as strikingly demonstrated by the marked right shift of

the age distribution ofthe fonner group. By separating these two groups ofwomen, it

was possible to demonstrate a better correspondence between the age distribution of

women who were dying ofand the age distribution as reported by vital statistics; this is in

contrast to the difference in the age distribution for women classified as died with breast

cancer. This fmding suggests that it is worthwhile going through thi3 process.

Furthermore, for the study of end-of-life care, the mixing of an women who died, having

had a diagnosis ofbreast cancer, would introduce significant errors as 28% (Table 4.4) of

women would have died through another disease process, most probably from cardio

vascular diseases, than breast cancer. It is quite probable that these older women would

need other health care services than women who were dying ofbreast cancer. And

reciprocally, women who were dying ofneed different health care services that may be

proportionally insufficient, especial1y for specifie needs of the younger women because of

the falsely lower proportion they would represent in an undistinguished cohort in regard

to pre-mortality clinical scenarios.

In fact Graph 4.2 shows that younger women represent a higher percentage and

very oid women a lower percentage, in the group ofwomen who were dying ofcompared

to vital statistics. In the original breast cancer cohort, the proportion ofolder women
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decreased during the final years of the study for reasons that remained speculative (63).

This may expIain the lower proportion of oldest women in our group. The higher

proportion of younger women could probably be explained by the short period of

"foUow-up" of the base cohort, only from 1992 to 1999, leading to an overrepresentation

of aggressive tumours, those needing less time to cause death. As younger women are

known to have a higher proportion of aggressive breast cancer (94;95), they would

therefore represent a higher proportion.

Influence on place ofdeath

As Table 4.4 shows, the classification ofwomen into the three pre-mortality

clinical scenarios had important influence on the proportion of women who died in each

specifie place of death. The proportion ofwomen dying at home decreased from an

average of 10.5% to 6.9% ofwomen who were dying of(34% reduction). This means

that the majority of women who died at home did not need palliative care services for

breast cancer but for other diseases or no such services if they died of a sudden death. It

also, more importantly, means that the number ofwomen with terminal breast cancer is

much lower than it appears (in fact tms isthe lowest recorded percentage in the literature,

see chapter 5). The application ofthe algorithm to classify women also had important

effect of respective proportions ofplaces ofdeath in regard to acute-care, chronic-care

and palliative care beds utilisation. AU the shifts in proportion are suggestive ofa better

identification ofwomen really in need ofpalliative care services, and of the effect of

removing a group of older women not in need of the same type ofterminal care.
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Conclusions

We have validated an algorithm to classify women as were dying of, died ofor

died with breast cancer using administrative data. The validation process suggested an

error ofmisclassification of4% and a supplemental error of5.6% was suspected because

of incongruities in place ofdeath when the algorithm had been applied to the base cohort.

However, this error size remains small in comparison to the error of 34.2% if the base

cohort was taken as such. This algorithm is therefore useful for the study ofthe

terminally musing administrative data and can be adapted to other cancer types or other

disease.
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Figure 4.1 Description of the Steps in The Algorithm to classify Women in Three Pre-Mortality Clinical Scenarios
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Figure 4.2 Determination ofPlace ofDeath

Women who were dying ofbreast cancer
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Figure 4.3 Distributions of Women from the Waiting-Time Cohort
by Pre-Mortality Clinical Scenarios
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Table 4.1 Diagnostic Coding Used to Classify Women with Metastatic Breast Cancer l as J)yi~g01

Final diagnosis included

Any one of the following

Breast cancer

Metastatic state

Septic complications
Septicaemia
Other bacterial infection
Pneumoma

Haematologicai complication
Anaemia
Neutropema
Plasma protein disorder
Thrombosis
Thrombophlebitis of intracramal venous sinuses
Cerebrovascular events (ifwoman < 55 years old)

Electrolytic complications
Electrolyte disorders
Hyperca1cemia

Metastatic complications
Disease ofpericardium
Pathological fracture
Fractures
Pleural effusion

Stress induced
Gastric and duodenal peptic u!cer
Gastrointestinal haemorrhage

End stage complications
Non-senile organic brain syndrome
Secondary damage to brain
Unspecified cardiac arrhythmia
Unspecified bowel obstruction
Unspecified renal failme
Chrome ulcer of the skin
Symptoms
Non-specifie abnormal findings
IH-defined causes ofmortality
Specifie procedures and aftercare
Persons in other circumstances

174.0-174.9,233.0
611.3,611.7, VlO.3

197.0-199.9,

38.0-38.9
41.0-41.9

481.0-486.9

280.0-280.9
288.0

273.1,273.9
451.0-453.9
325.0-325.9
431.0-438.9

276.0-276.9
275.4

423.0-423.9
733.1

800.0-829.9
511.8,511.9

531.0-535.9
578.0-578.9

292.0-293.9
348.1-348.9

427.9
560.9

586.0-586.9
707.0-707.9
780.0-789.9
790.0-796.9
799.0-799.9
V50.0-V59.9
V60.O-V64.9

1 ldentified using the step 2 of the aigorithm (see page 31).
2 See step 3 of the algorithm in page 3r.
3 ICD-9 codes: International Classification ofDiseases, 9th edition (96)
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Table 4.2 Diagnostic Cading used to Classify Women with Laco-Regional Breast Cancer' as Die!! 0/

Final diagnosis inciuded

Any one of the foUowing

Breast cancer

Lymphatic involvement

Septic complications
Septicaemia
Other bacterial infection

Haematological complication
Anaemia
Neutropenia
Plasma protein disorder
Thrombosis
Thrombophlebitis of intracrania1 venous sinuses
Cerebrovascular events (ifwoman < 55 years oId)

Electrolytic complications
Electrolyte disorders
Hypercalcemia

Radiation complications
Radiation pneumonitis
Fibrosis following radiation

Stress induced
Gastric and duodenal peptic ulcer
Gastrointestinal haemorrhage

ICD-9 Codes3

174.0-174.9,233.0
611.3,611.7, VlO.3

196.0-196.9

38.0-38.9
41.0-41.9

280.0-280.9
288.0

273.1,273.9
451.0-453.9
325.0-325.9
431.0-438.9

276.0-276.9
275.4

508.0
508.1

531.0-535.9
578.0-578.9

, Identified using the step 2 of the algorithm (see page 31).
2 See step 3 of the algorithm in page 31.

3 ICD-9 codes: International Classification ofDiseases, 9th edition (96)
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Table 4.3 Results of the Validation of the Algorithm Using Tumour Registry

a. Before correcting the tumour registry for breast cancer extension

Tumour Registry Chart Review

Dyingof Died of Died with An

Dying of 40 0 0 40

Died of 13 1 1 15

Diedwith 6 0 10 16

AH 59 1 11 71

Simple agreement coefficient: 0.70
Weighted kappa coefficient: 0.49

b. After correcting the tumour registry for breast cancer extension*

Tumour Registry Chart Review

Dyingof Died of Died with AlI

Dying of 58 0 1 59

Diedof 0 1 1 2

Died with 1 0 9 10

AU 59 1 11 71

Simple agreement coefficient: 0.96
Weighted kappa coefficient: 0.87

..
The tumour registry was not up-to-date for 19 women regardIDg extent ofthe disease, ail missing the

disseminated stams of the cancer. By usmg the stage of the disease from the chart review, 18 (95%)
women would have been c1assified appropriately as shown by table 3b.
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Table 4.4 Place ofDeath According to Pre-Mortality Clinical Scenarios

Scenarios Dyingof Diedof Diedwith AU

Place [number (%)]

Home 159 (6.9) 0* 195 (20.6) 354 (10.5)

Acute Care Hospital 1595 (69.6) 126 (88.7) 497 (52.4) 2218 (65.5)

Chronic Care Centre 93 (4.1) 4 (2.8) 158 (16.7) 255 (7.5)

Palliative Care Bed 415 (18.0) 12 (8.5) 26 (2.7) 453 (13.4)

Emergency Room 29 (1.3) 0* 71 (7.5) 100 (3.0)

Unknown 2 (0.1) 0* 2 (0.2) 4 (0.1)

Total 2293 (67.8) 142 (4.2) 949 (28.0) 3384 (100.0)

*By defmition women who died ofbreast cancer had to die in an institution



Graph 4.1 Comparing Age Distributions of Breast Cancer Deaths Between Vital Statistics and the Base Cohort
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Graph 4.2 Comparing Age Distribution ofDeaths Due to Breast Cancer Between Vital Statistics, Dying of, Died ofor witll

40-"1===---------
~ 35 t- '
~ 30uC=------------===:~ 25 '
-= ~ 20J.l~ ~ 1------
~ "'C 15 U Ir

~ 10
5
o

20...29 30...39 40...49 50...59 60...69 70...79 SO...years

Vital Statistics Dying of Il Died of or with

Ci



Chapter 5

, Commentaries on place of death

The previous chapter looked at place ofdeath from the angle ofthe influence of

classifying accurately women in to each pre-mortality clinical scenario. However, the

distribution of place ofdeath deserves some commentary.

Tang et al. (43) made an extensive review on determinants ofplace ofdeath for

terminal cancer patients. Their review indicated that, on average and in different

countries, 18.8% ofpatients died home; we found a home death rate of only 6.9%, only

Japan has reported a rate close to tms - 8%. And, indeed, many studies have reported

rates above 20%. The low home death rate of the present study, combined with a modest

rate ofdeath in palliative care beds, resulted in a hospital death rate at around 70%,

placing tms study population as one with the mghest reported rate for hospital death (43).

What could be some of the reasons for tms high rate ofhospital death? Factors

such as socio-economic leve1 (43;51;97) and family support (43;44;97) have been

implicated in explaining variation in the rates ofhospital death. System related factors

(52;53;97) including clinical policies, such as admission and discharge practices(98),

number ofbeds available, advanced care planning (do-not-resuscitate orders, written wish

to be transferred to hospital only if comfort measures failed, etc.), influence the hospital

death rate (99). People who have access to home care also are more likely to have a home

death (43;89;100;1Ol).
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These factors suggest that the evaluation ofend-of-life care should go further than

an examiIlation ofplace of death and include ather indices defining the type of care

received preceding death.
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Introduction

End-of-life care has been the subject ofa great deal ofdebate over the past

50 years. Despite sorne divergence, a consensus on what constitutes appropriate care is

now emerging.

Several1andmark policies have had implications for end-of-life care. The use of

futile resuscitation procedures was addressed by the development of "Do Not

Resuscitate" (DNR) orders and "Advanced Directives" (ADs); these were designed to

prevent undue suffering at the end oflife and decrease health care costs (102). However,

these have not had as great an impact as desired. A major study aiming at increasing the

provision ofDNR orders through education ofphysicians and the implementation of other

reminders failed to bring about a significant increase in their application (11). Another

study unfortunately showed that cost could not be reduced by DNR order and Ans (50).

Clearly other avenues are needed to improve end-of-life care.

A strong effort has been made to address the paradigm of futile care such as the

use of: i) life-sustaining intervention for patients in vegetative state; ii) resuscitation

efforts for the terminally ill; Hi) aggressive therapy such as haemodialysis, chemotherapy,

or surgery for advanced fatal illnesses without realistic expectation of cure or palliation;

iv) less invasive treatments such as antibiotics or intravenous hydration in near-moribund

conditions (103). The objective has been and is to educate physicians and the public so as

to improve quality of end-of-life care. At tms time no published studies have answered

the value of this education.

From a different angle, the whole Hospice movement initiated by Dame Cecile

Saunders in early 1960 had brought to light the needs of the terminally ilL In response to
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this awareness, many hospices and palliative care services were opened around the world.

The knowledge and the skiUs conceming the care ofthe dying have become a field of

education and research in its own right. There are now specifie textbooks on palliative

care: Palliative Care Textbook 9th edition (86), Palliative Care Nursing 1st edition (104)

are two examples. Scientific publications are also available such as Journal ofPalliative

Care, Journal ofPain and Symptom Management, and Palliative Medicine, etc. and

conferences devoted to this type of care are an annual event.: the International Congress

on Care ofthe Terminally ni will hold its 14th meeting this year in Montreal. Numerous

teaching programs for physicians, nurses, social workers, physiotherapists, and other

disciplines have also been opened around the world. This model of care is imposing itself

as the optimal approach ofcare when a person is afflicted with an incurable progressive

fatal illness.

After 40 years ofprogress in the care ofthe tenninally ill, what is the penetration

of the philosophy ofpalliative care into the health care system? Some reports on the

value ofhospices (30), home care programs (105), specialized palliative care teams in

hospitals (31)and regional programs (54) have shown clear benefits to patients and

families. Quality oflife, the main outcome of the palliative care philosophy, was

significantly improved in patients admitted to palliative care units (18).

However, how much has this philosophy ofcare influenced the care received by

ail tenninally ill patients? A prospective study using clinical information could answer

this question but will be very costly and difficult to carry out at the population level. The

utilisation of collected clinical information available in administrative databases (51 ;89

92) is accessible at a reasonable cost and allows the study of the whole population. As
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there is no reason that the particular terminal disease process should influence the use of

this philosophy, the study ofone particular disease could provide some insights

applicable to other fatal diseases.

Breast cancer is the second cause of cancer death in women (72). It aIso affects

women ofaH ages - the young to the very old. (72) When breast cancer has spread

beyond lymph nodes, it becomes an irreversible progressive fatal illness. Vnder a

medical approach to care, women, particularly young women, would receive an array of

curative treatments and procedures aImost up until the end. Gider women would likely be

treated less aggressively. Hence the medical or curative model would tend to over treat

the younger women and to accept more easily the dying process in the oIder women.

Different patterns ofcare would emerge between women ofdifferent age groups.

Vnder a palliative care philosophy, this age related variation should not exist

because the provision ofpalliative care is based on patient's needs and not on patient's

age. Therefore, women dying ofbreast cancer constitute an ideal group of terminaIly iU

patients to evaIuate the influence ofpalliative care philosophy on the care of the

terminally ill as women of aU ages are affected by this disease.

The overaU aim ofthis study is to define the magnitude of the influence ofthe

(palliative) care-oriented model on the pattern ofcare received by women dying ofbreast

cancer in the province of Quebec. The specifie objectives are to: (1) define indices a

eare-oriented approach using the eoded information in MedEcho l and RAMQ2 and (2) to

estimate the influence of age on the care-oriented profile in the last six months of life.

1 Maintenance et Exploitation des Données pour l'Étude de la Clientèle Hospitalière
2 Régie de l'Assurance Maladie du Québec
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The last six months of life has been selected as it is in this period that cancer patients

experience their fastest decline in physical function (25).
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Meth@d

Population

The population for this studywas created from an existing cohort ofwomen with

breast cancer who were identified using administrative records ofphysicians' billing

(RAMQl) and the Quebec hospital discharge database (MedEch02
) for the years 1992-98.

Supplementary data were available for these women for the periods from 1989-91 and

1999. The method010gy used to determine this population has been described previously

(Chapter 4). In brief, from the cohort created for the study ofwaiting time for breast

cancer surgery in Quebec (63), aH women who died were identified. AU women who

were diagnosed with another cancer (International Classification ofDiseases, 9th edition

[ICD-9] (96) codes 140.0-173.9, 175.0-195.9,200.0-208.9 and 235.0-239.9) during anY

hospitalization were excluded from the study population. For each woman' the extent of

the breast cancer (ICD-9 codes 174.0-174.9) was classified as loco-regional (ICD-9 codes

174.0-174.9 alone or plus 196.0-196.9) or metastatic (ICD-9 197.0-199.0) using

topography codes of an discharge summanes. The cause of death was identified using

the final diagnostic field for the admission leading to death. Using an algorithm defined

previously (see Chapter 4), women were classified as were dying of, died ofor died with

breast cancer. The study population for this study consists ofan women who had been

c1assified as were dyiltg ofbreast cancer.

1 Régie de l'Assurance Maladie du Québec
2 Maintenance et Exploitation des Données pour l'Étude de la Clientèle Hospitalière
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Definition ofthe care and cure oriented models

Place ofdeath

Table 1 describes the indices relevant for the definition of the care-oriented model

and the cure-oriented model, the database sources and the data fields used to define each

variable. Place ofdeath has been determined previously (Chapter 4) using the MedEcho

and RAMQ databases. Patients mainly died in acute care institutions (69.6%) as

documented in MedEcho database. Place ofdeath of the other patients was determined

using a stepwise approach: a) Medecho database: death in institutions either in chrome

care beds or palliative care beds; b) RAMQ database: in chrome care beds (sorne chromc

care institutions do not report to MedEcho database), in hospice (RAMQ silent from last

discharge to death suggestive ofhospice like institution where physicians are on salary),

in emergency moms and fmally, by default, at home.

Characteristics ofthe hospital admission leading to death

Deaths in acute-care hospitals were further described in term ofindices for a care

oriented approach using the characteristics ofthe admission leading to death (Table 1).

Admission was defined as any over-night spent in an acute-care bed. The discharge

summary data of the admission (MedEcho) during which the woman died, was analyzed

to extract the following information: i) length of stay dichotomized as 7 days or less, or

more than 7 days; ii) involvement ofa consultant dichotomized as no consultant or at

least one consult other than a palliative care specialist; iii) involvement ofa palliative care

specialist dichotomized as yes or no.

63



The duration of the hospitalization in days was calculated using oilly the time

during which women were in an acute-care bed meaning that, upon transfer to a palliative

care or chromc care bed, the acute admission was considered to have ended. Less than 7

days was chosen as indicative ofa care-oriented mode! because this short of a time period

in hospital most likely meant that the majority of the terminal phase was spent at home

and hospitalization started because the woman became too i11 to be cared for at home and

she and/or her family caregivers preferred a transfer to the hospital for the last moments.

The medical specialty of each consultant was determined using the specific coded

MedEcho fields for consultations. Multiple consultations from different specialists,

especially with the absence ofa palliative care consultant, most probably indicated that

the efforts of medical team were predominantly directed toward fmding out the

underlying "aetiologies" of the numerous symptoms typically experienced by terminally

ill cancer patients (86), instead concentrating on providing comfort care. One consultant,

other than palliative care, was sufficient to classify the admission as primarlly cure

oriented.

Care in the last 6 months oflife

The pattern of institutionalized care received by each woman for the last six

months of life was characterized by the number of admissions and the total time spent in

acute-care beds (excluding time spent in palliative care or chronic care beds), expressed

as the percentage of the 6 month period (182 days). When patients were discharged to

chronic care institutions and never re-admitted to acute-care hospitals, they were

considered to have died in chromc care. Contiguous admissions were amalgamated and

treated as a single admission. The number ofadmissions for each woman included an
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admissions but the admission leading to death. The total nwnber ofdays spent in acute

care beds for each woman was calculated by adding the nwnber ofdays spent in hospital

for each admission occurring during the last 6 months oflife. For admission that started

before the last 6 months period, only the days included in that period were retained. The

nwnber of days spent in palliative care beds was calculated for each woman and was

excluded from the calculation ofpercentage of time spent in hospital. A high percentage

ofrime spent in the hospital may suggest failure to redirect the care from a cure-oriented

model toward a care-oriented model or it may also refiect the shortage ofpalliative care

beds needed to care for patients unable to stay home.

The nwnber ofvisits to the emergency room was docwnented as follows: 1) an

care received during consecutive days counted as one visit; 2) an emergency room

episode of care resulting in an admission did not constitute a visit. The criteria of "any

visit" was chosen as an indicator ofcure-oriented because advanced cancer patients with

adequate palliative care at home should not need emergency care ifan admission is not

planned.

The specialties of the physicians assuming care and the place of follow-up are

important for the quality of the care. Often hospital-based, specialist, outpatient clinics

are far away from home necessitating the dying patient to travel to these locations; often

patients have to wait as these clinics are overcrowded due to insufficient nwnber of

specialists; the quality ofthe visits may also be affected by lack oftime to address aH the

concems of the patients with advanced cancer. Visits to a nearby family physician's

office or home visits, apart from being more convenient, are probably more effective in

providing symptom control and psychological support.
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Therefore, the number ofvisits to family physicians, medical oncologists, radio

oncologists, medical intemists and surgeons, during the periods when the woman was not

hospitalized, was used as indicators of the type of care received; these visits we:re

determined using the RAMQ database. One visit was defined as a billing for one visil, in

one site, on a partieular day and by any physician ofa specifie specialty. The RAMQ

coding system identifies eaeh type ofvisit and eaeh type ofprocedure performed by

physicians and the place where they were carried out. An visits that occurred in

physicians' offices, at home and at CLSC'SI were classified as community care. The

CLSC is classified as an institution but in fact it is located in the eommunity. Visits to the

outpatient departments ofhospitals were considered hospital-based visits.

We considered that the woman'scare was assumed by the family physician if she

saw him or her more often than any other specialist or ifthe proportion ofvisits to the

family physician was at least 20% of aU the other speeialists together. In case of equal

number visits to the family physician and to the speeialist, priority was given to the

family physician.

Home visits are coded specificaUy in the RAMQ database. One single visit during

the last six months oflife was sufficient for this criterion.

Finally, provision ofoncology treatment in the last six most should be palliative.

There may be some evidence that first line chemotherapy may provide some palliation of

the symptoms experienced by women with breast cancer but 2nd line chemotherapy is

very doubtful (106). Administrative databases do not record the type of chemotherapy

1 Centre Local de Santé Communautaire
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administered to patients. There is evidence mat patients dying ofcancer experience rapid

decline in physical function in their last 6 months oflife (25). We therefore assumed that

chemotherapy given in the last 6 months of life would ref1ect more a cure-oriented model

than a care-oriented model as chemotherapy was probably administered despite physical

decline. A physician can bill a special fee using a specifie procedure code each time one

ofhis or her patient's receives chemotherapy in a particular day. Therefore, women

receiving ehemotherapy were easily identified. Only one billing in the RAMQ database

for ehemotherapy was sufficient for this eriterion.

Modeling the influence of age on the care-oriented profile

To test if age had an influence on the access to services suggesting a care-oriented

approach, we created an ordinal outcome, called care-oriented profile. The influence of

age on this profile and some of its components (number ofadmissions, number of

emergency room visits and number ofhome visits), was tested using a proportional odds

ordinal regression model (107).

The ordinal outcome, the care-oriented profile, was created as an un-weighted

sum of the already described indices summarizing aspects ofcare at the end of life. Place

of death was assigned a value according to specifie sites: i) home was given a maximum

score (5) as it is reeognized as, when possible, the best place to receive final care and to

die; ii) palliative care units received the second highest score (4); iii) chromc care

received a slightly lower score (3); and iv) acute care beds were given a score ofO.

However women dying in acute care beds, could receive an additional score (0-3)

corresponding to the number ofcare-oriented indices present during the last admission

(see Table 6.1), with a maximum score of 3. To this was added a score for the level of
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care received during last 6 months oflife consisting of 1 point for each of the 7 indices

(scores: 0 to 7)(see Table 6.1). The addition of the three scores, place ofdeath, care

during the last admission and care during the last 6 months of life, produced a final score

(0 to 12) that served to create the ordinal outcome with 13 possible scores for the care

oriented profile..

The care-oriented profile and the above mentioned indices were modeled by age

using 5 age groups: 1) less then 40 years old; 2) 40 to 49 years old; 3) 50-59 years old; 4)

60-69 years oId, and 5) 70 years of age and oIder. The age group 50-59 years was used as

the reference group.

Statistical analysis

The proportional odds ordinal regression model was used to test the influence of

age on the probability of experiencing a care-oriented approach during the last six months

oflife. Using the 13 possible care-oriented profile scores, an odds ratio for eaeh of the 12

eut-points was caleulated and a cumulative proportional odds ratio was ealculated for

each age group using the 50-59 years oid age group as the reference group. For each age

group, the consisteney of the odds ratios aeross eut-points was verified by inspection and

a test for homogeneity (X2
) was carried out. The same procedure was used to test the

influence of age on the number of admissions (using 5 eut-points), number of emergency

room visits (using 4 eut-points) and the number ofhome visits (using 6 eut-points).
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Results

Population

The initial waiting time cohort had 28100 women. From this cohort, 4032 women

died ofwhom 648 suffered from another cancer and were removed from the study

population. Ofthe other 3384 women, 2293 were classified as were dying ofbreast

cancer. Two ofthese women were received health care outside of Quebec and were

excluded from the final population. The study population, therefore, included 2291

women who were dying ofbreast cancer.

Indices of care model

Table 6.2 shows the number and the percentage ofwomen in each age group

having each of the indices for a care-oriented approach. The percentage ofwomen with

home death over aH ages is 6.9%, for women 70 years of age and over the home death

rate was 8.3%. The older women died less often in palliative care beds (15.7%), as did

the younger women (16.5%). Oider women were more likely to die in chrome care beds

(10.7%) than youngerwomen (1.7%).

Looking in more detail at the admissions leading to death, 45% of the youngest

women had a short final admission compared with 32% of the oldest group ofwomen.

Of interest, palliative care consultations were rare in an age groups (9.7%). The pattern

of care received by these women in their last 6 months is also presented. More than half

of aH women had more than one admission but the total time in hospital for 72% of

women was less than 20% of the final 6 months oflife. As many as 58% ofwomen did

not have an emergency room visit (except the ones ending in admissions) but only 16% of
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women had follow-up through community based physicians. fuis was even rarer for

younger women (8%). There was a tendency, with increasing age, for increasing use of

home visits and decreasing use ofchemotherapy.

The average number of admissions during the last 6 months of life was 1.8 (SD

1.2), with a meman of2 and a range from 0 to 10. The average number of emergency

visits was 0.7 (SD 1.1), with a range from 0 to Il. Figure 6.2 shows the distribution of

emergency room visits for the 488 women who had at least one. The average number of

home visits was 1.0 (SD 3.3) with a range from 0 to 53; 21.3% ofwomen had at least one

home visit and 10 % ofwomen had 3 or more visits.

Factors modifying place of death

Table 6.3 presents the variation in place ofdeath in relation to age ofthe women

and the specialty of the physician caring for them. Table 6.3 shows that general

practitioners were the primary physicians in only 22.2% ofwomen (509/2291). Ofthe

women cared for by them, 16.7% med at home while only 4.2% of the women cared for

by specialists. However, a smaller proportion of women cared for by generalists died in

palliative care beds (13.2%) compared to the women cared for by specialists (19.5%).

Table 6.3 aiso shows that the generai practitioners cared for mainly oider women

(39.3%), whilethe specialists cared for mainly younger women (36.3%).

Graph6.1 shows the relative percentages ofwomen cared for by general

practitioners or by specialists for each place ofdeath. Overall, specialists took care of

77.8% of the women. Similar percentages ofwomen who died in acute-care and chronic

care beds and in the emergency room were cared for by specialists. However,ofthe

women who died home, more than haifwere under the care of general practitioners
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(53.5%). As it can be seen :L.ï Table 6.3, as women cared for by general practitioners were

proportionally older and those cared for by specialists were younger, relatively older

women died at home.

The provision ofhome support for women dying at home varied depending on the

specialty of the physician assuming care at the end of life. Almost aIl women cared for

by a general practitioner had at least one home visit (96.5%), whereas only 18,9% of the

women cared primarily by specialists were visited at home. Another important element is

also that general practitioners made 96% ofthe home visits.

The last pattern of interest concerns the distribution ofdeaths in palliative care

beds. The women who died there represented the lowest proportion ofwomen (16.1 %)

cared for by general practitioners at any place of death.

Modeling of age on care-oriented model and indices

Graph 6.2 gives the number ofwomen for each score of the care-oriented profile.

The distribution is quite right-skewed with halfof the women with scores of4 or less and

75% ofwomen with scores 6 or less. This is not surprising in view oflow proportion of

women having a positive index across an indices (Table 6.2).

Table 6.4 gives the results orthe proportional odds ordinal regression model (see

appendix II for details). With the age group 50 to 59 years as the reference group, this

table shows that women less than 40 years of age (and women between 40 and 49 years)

were less likely to experience features orthe care-oriented profile (COR: 0.69; 95% CI:

0.54 to 0.90) regardless of the eut-point used to quantify care-oriented end-of-life care. In

contrast women 70 years ofage and older were more likely to experience a care-oriented

71



approach (COR: 1.85; 95% CI: 1.49 to 2.29). Similady, younger women were less likely

to have home visits but more likely to have a greater number ofadmissions and a greater

number ofemergency room visits. For aIl indices of end-of-life care, the Chi-square tests

for the presence ofheterogeneity were not significant confuming the homogeneity of

odds ratios across an eut-points and age groups. The exception was for the model for

number ofadmissions where the odds ofhaving a greater number ofadmissions increased

at each cut-point for the younger age group.
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Discussion

Using administrative data, this study was able to describe for an entire population

at the end of life the place ofdeath and the pattern ofcare as weIl as the impact of age on

end-of-life care.

One striking finding was the very low rate ofhome deaths. A 6.9% overall home

death is the lowest rate documented in the literature and is approached only by a Japanese

study with a reported home death rate of 8.2 %.(43). The data offer several explanations

for this low rate ofhome death. The population studied was comprised only ofwomen

and one-third ofthem were younger than 50 years of age. There was also a low

involvement of general practitioners in end-of-life care and few home visits. An ofthese

factors have been implicated in the literature asbeing associated with a lower probability

ofdying at home (43 ;51 ;97;99;100;108). While it was not possible to document other

factors such as socio-economic level, presence of family caregivers, or patient' s wishes to

die at home, a recent study showed that the most important factor contributing to a low

rate ofhome death is the accessibility and utilization ofacute care beds - higher

accessibility is associated with a lower rate of home death and higher rate ofhospital

death (52). In our study, 69.6% ofwomen died in acute-care beds.

This study also paints a portrait of Quebec's health care system at the end oflife.

In particular, there was: i) a low implication of general practitioners in the care ofthese

dying women; ii) a predominance ofcare by specialists through hospital-based out-patient

clinics; iii) a high proportion ofwomen needing to go the emergency room repeatedly to

receive care; iv) low access to palliative care beds, specially by general practitioners; v)

low access to chronic care beds; and vi) very low proportion ofwomen receiving home
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visits. AlI these characteristics are likely to account for the low home death rate and the

high hospital death rate encountered in this study.

The second interesting fmding is the influence of physician specialty and patient

age on the relative proportions ofplace ofdeath. The general practitioners were more

implicated in the care of older women. Women cared for by general practitioners were

more likely to die at home and to have a home visit. For example, 95% ofwomen who

died at home under the care of a general practitioner had a home visit. However, they

were less likely to die in palliative care beds. Younger women were more likely to be

followed by specialists and, therefore, they were more likely to die in an acute-care bed,

but they had better access to palliative care through these specialists. These two patterns

of care, one for youngest and one for the oldest women, were associated with the fact that

general practitioners were only marginally involved in the care of the dying women

(22.2%), specially the youngest (13.9%). Table 6.2 seems to suggest a dichotomy in the

delivery of care with little communication between the specialist and the general

practitioner. AIso, as the access to palliative care beds was greater for women cared for

by specialists, the location ofthe majority ofthese beds appears to be in specialized

oncology centers not directly accessible to general practitioners. In Quebec there is a lack

of community-based palliative care beds accessible to the general practitioners.

Physician knowledge and attitude are fundamental to the type of care

received by the dying and therefore the specialty of the treating physician is relevant. For

example, the primary challenge in teaching adequate skills needed for the care of the

dying has been the proper use of strong analgesics snch as morphine. Vainio had nicely

shown that the major impediment to the proper use of such drugs in a group ofphysicians
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was the Jack ofknowledge about these drugs. This lack ofknowledge was refiected

through identification ofperceived probleins such as lack of efficacy, excessive side

effects, and difficulties with follow-up ofthe patients (109). In a foUow-up study, she

was able to demonstrate an improvement in physician skills but still 39 % ofphysicians

caring for cancer patients did not acquire the prescription sheets necessary to prescribe

opioids to patients living at home(11 0). Other studies had suggested that oncologists and

other specialists very often lack the necessary knowledge and the right attitude to deliver

proper end-of-life care (111-114). From another point ofview, other studies have

suggested that facilities in which the physician's practice could be more infiuential

regarding end-of-life decisions (115;116).

This study is the fIrst one attempting to use administrative data to develop indices,

other than place of death, to define a more care-oriented approach in the care of the

terminally ill, in our case, with a population ofwomen dying ofbreast cancer. However

most of these indices could be applied with little adjustment to other types of cancer or

illnesses.

The indices of the last hospital admission leading to death were created with the

objective ofdistinguishing between terminal admissions, due to insufficient access to

palliative care beds, and more cure-oriented medical admissions. The eut point of 7 days

was ehosen as physicians were likely to recognize the terminal state ofthe women. With

the possibility of imminent death, even ifphysicians have difficulties in predicting death

(117;118), they would be more likely to limit their interventions more towards providing

comfort care and family counselling, consulting only the palliative care specialist to assist

in symptom control. A shorter length of stay could have been chosen as the definition of
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terminal admission but, despite the 7-day eut-point, only 38.8% of admissions were

classified as terminal. Prolonged terminal admissions with involvement of at least one

consultant other than palliative care appeared to be the norm. This is especially true for

oIder women and may reflect that older women failed to cope at home earlier or that

discharge to the home was impeded by lack of adequate support in the home for terminal

care-giving.

Unfortunately, consultation with specialists in palliative care was especially rare

(9.7%). This low rate of palliative care consultation coupled with a comparably low rate

of death in a palliative care beds (15.7-16.5%) suggests, probably, not so much a lack of

will to refer but rather a scarcity ofpalliative care specialists working in cancer centers

and acute care hospitals. AU these findings suggest that, for the period from 1992 to

1999, sufficient resources for end-of-life care were not in place to meet the needs ofthe

women dying ofbreast cancer.

The indices suggestive of a care-oriented model, during the last 6 months of life,

were infrequently present with onlya smaU number ofwomenreceiving foHow-up by a

general practitioner in the community and with home visits. A more cure-oriented model

was the norm for this period oftime: women were mostly treated by specialists, attended

outpatient c1inics, and had repeated emergency room attendances, with or without

subsequent admissions in acute care beds. This pattern of care was especially the case

for the younger women (less than 50 years oId) as demonstrated by the results of the

ordinal regression models for number of admissions, emergency room visits, and home

visits demonstrated. Younger women were aiso more likely to receive chemotherapy

treatments in this time period.

76



This impression that a care-oriented mode! was not the norm the care of

younger women was confinned by the results of the modeling of the care-oriented profile

byage. Thus it appears thatyounger women are less likely to be approached by the

treating team with a care-oriented approach whereas older women are more likely to be

offered this type ofend-of-life care.

It must be remembered that the care-oriented profile is simply a mathematical way

of summarizing specifie features ofcare that have been recommended in the literature as

being indicative of good end-of-life care. It was constructed for the purposes of

facilitating statistical analysis. The validity ofthis model has not been formally tested.

The testing of such ofan index is beyond the scope of this paper. However, the

hierarchical weighting of the places of death makes clinical sense although the weights

are arbitrary.

The indices for the last 6 months ofcare had either a 0-1 value (follow-up by

general practitioner, received chemotherapy, etc.) or a count of the number of admissions,

home visits, or emergency room visits. These latter counts were also reduced to anyor

none thus creating arbitrary eut-point.

The categorization ofthese indices, although arbitrary, probably made it easier for

a death to be credited with a care-oriented .approach. Again, the index was used to rank

the care received :from most suggestive to the least suggestiveofthe care-oriented

approach and the scores were not used to quantify the type ofcare.

However, by analyzing each ofthese three indices by the proportional ordinal

odds ratio models, it was possible to confirm that the cumulative ordinal odds ratio for

each of the three indices (admissions, home visits and emergency room visits) was always
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in the same direction as the odds ratio for the eombined index for the eare-oriented

profile. This finding suggests that the eut-point used to define "more" for eaeh ofthe

three separate indices did not drive the results for the combined index. With this type of

ordinal data, the proportional odds ordinal regression model is an optimal statistical

method (107).

The direction ofthe cumulative odds ratios across age groups suggests that

patient-physician relationship regarding treatment decision was influenced by the

woman's age in a consistent way. It is impossible to know ifthis age re1ated disparity in

pattern ofcare was mainly the result of the physician's attitude or patient's request.

Surely a mutual influence probably occurred. However, while a more care-oriented

approach could be understandable in the care ofthe very old, the presence of a cure

oriented approach with the younger women cannot be justified by present knowledge

regarding breast cancer response to chemotherapy and ofthe efficacy ofother medical

interventions for prolonging life. In fact, young women, because oftheir age and their

responsibility to provide care to children, are more likely to experience psychological and

existential distress and, therefore, a more care-oriented approach should be offered to

them.

It is also worrisome to see that the probability ofhaving multiple admissions,

multiple emergency room visits and few, if any, home visits, increased with decreasing

age. These younger women dying ofbreast cancer are probably even more distressed

than oIder women and their pattern of care suggests very frequent visits to the hospital, to

be seen by the oncologist and often to receive chemotherapy, to be stabilized by the
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emergency physicians, or to be hospitalized. They rarely received care by a general

practitioner and even more rarely at home.

We recognize the limitations ofthis study on end-of-life care using administrative

data. It is dear that none of the predefined indices guaranty good provision ofpaUiative

care. As example a woman could die at home in great distress without proper home care,

and another woman could die in an acute surgieal unit with good symptom control and

great su;pport from the nursing staff. However, we attempted to choose indices which

made sense from the present literature. Further work is clearly needed to validate these

indices of a care-oriented model and to create others that will capture additional important

elements of care such as homecare services, provision ofpalliative radiotherapy,

utilisation of specialized pain control techniques, etc. Nevertheless, we think that our

conceptual framework of care-cure oriented model could be useful for further studies of

end-of-life care.

Conclusions

The care of the terminally ill is the object of a growing attention. Our study found

that, by using administrative data, it was possible to document health services provided,

during the last 6 months oflife, to a group ofwomen dying ofbreast cancer. The present

study points out that the palliative care philosophy seemed to have had limited influence

on the delivery of care to these women as measured by indices compatible with a care

oriented approach at the end of life.

Home is recognized as a desirable place to die but our study found the lowest

documented rate in the world (6.9%). Aiso access to palliative care beds at the end oflife
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remained limited (18.1 %). An acute-care bed seemed to be the norm for last place ofcare

(69.6%) and, for the majority ofwomen, the duration ofstay spanned many weeks.

For the youngest women~ the last 6 months ofcare is characterized by frequent

admissions, follow-up at the hospital by a specialist, frequent visits to outpatient clinics

and to the emergency room, and by the use of chemotherapy. OIder women were more

often followed by general practitioner in the community, died more often at home or in

chromc care beds, and rarely received chemotherapy.

The care-oriented approach was not the norm ofcare at the end of life, especially

for younger women. Further studies are needed to confirm these fmdings with other

types of cancer and to clari:fy the causes of age related differences in the patterns ofcare.
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Table 6.1 Indices ofCure and Care Oriented Models with Corresponding Database Sources and Fields

Indices/Models Cu.re Oriented Care Oriented Database Sou.rces Data Fields

Place ofDeath Acute Care Bed At Home RAMQI Place ofAct
Palliative/Chronic Care Bed MedEch02 Type of Institution

Admission leading to death

Duration > 7 Days 57 Days MedEch02 Adm.IDisc.3 Dates
Number ofconsultants Yes None MedEch02 Consultant
Palliative Cafe consultant No Yes MedEch02 Consultant

Last 6 months oflife

Number of admissions >1 1 MedEcho2 Discharge
Time spent in hospital >20% 520% MedEcho2 Adm.IDisc.3 Dates
Emergency room visits >0 0 RAMQI Place ofAct
Home follow-up by Specialists Family physicians RAMQI Specialty
Place offoUow-up Hospital Community RAMQI Place ofAct
Home visits No Yes RAMQI Specifie Act
Chemotherapy Yes No RAMQI Treatment

1Régie de l'Assurance-maladie du Québec
2 Maintenance et Exploitation des Données pour l'Etude de la Clientèle Hospitalière
3 Adm. /Disc. Dates: Admission and Discharge Dates
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Table 6.2 Distribution ofthe Care-Oriented Indices among Women Were Dying ofBreast Cancer

mdicesN(%) Age Groups (years)

Place of Death 20-49 50-69 70+ An

At Home 50 (6.7%) 64 (6.4%) 45 (8.3%) 159 (6.9%)
Palliative Cale Beds 124 (16.5%) 206 (20.6%) 85 (15.7%) 415 (18.1%)
Chronic Cale Beds 13 (1.7%) 22 (2.2%) 58 (10.7%) 93 (4.1%)
Acute Cale Beds 556 (74.1%) 690 (69.0%) 349 (64.5%) 1595 (69.6%)
Emergency Room 7 (0.9%) 16 (1.6%) 10 (1.8 %) 29 (1.3%)

Admission Leading to Death 1

Short Admission (~ 7 Days) 251 (45.1%) 254 (36.8%) 112 (32.1 %) 617 (38.7%)
No Consultant 261 (46.9%) 292 (42.3%) 146 (41.8%) 699 (43.8%)
Palliative Cale consultant 57 (10.3%) 67 (9.7%) 31 (8.9%) 155 (9.7%)

Last 6 Months of Life

Only One Admission2 295 (39.3%) 470 (46.9%) 300 (55.5%) 1065 (46.5%)

Time Spent in
Hospital (~ 20%) 543 (72.4%) 727 (72.7%) 383 (70.8%) 1655 (72.2%)

No Emergency
Room Visit 402 (53.6%) 586 (58.6%) 345 (63.8%) 1333 (58.2%)

Follow-up by
General Practitioner 104 (13.9%) 205 (20.5%) 200 (37.0%) 406 (17.7%)

Follow-up
In the Community 63 (8.4%) 150(20.1%) 162 (29.9%) 375 (16.4%)

At Least One
Home Care Visit 103 (13.7%) 201 (20.1%) 184 (34.0%) 488 (21.3%)

Did Not Receive
Chemotherapy 360 (48.0%) 596 (59.6%) 475 (87.8%) 1431 (62.5%)

Number ofWomen 750 (32.7%) 1000 (43.6%) 541 (23.6%) 2291 (100%)

1 Are included 1595 women who died in acute care beds
2 The admission leading to death is not included
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Table 6.3 Distribution ofPlaces ofDeath by Physician Specialty and by Women's Age

a. For women cared for by general practitioners

Place of Death 20-491 50-691 10+1 AU

Aeute-Care 67 (64.4) 125 (60.0) 134 (67) 326 (64.0)

Home 21 (20.2) 33 (16.1) 31 (15.5) 85 (16.7)

Palliative Care 13 (12.5) 37 (18.0) 17 (8.5) 67 (13.2)

Chrome Care 1 (1.0) 5 (2.4) 18 (9.0) 24 (4.7)

Emergency Room 2 (1.9) 5 (2.4) 0(0) 7 (1.4)

Total 104 (20A)z 205 (40.3)z 200 (39.3)z 5093

b. For women cared for by speeialists

Place of Death 20-491 50-691 10 +1 Ail

Acute-Care 489 (75.7) 565 (71.1) 215 (63.0) 1269 (71.2)

Home 29 (4.5) 31 (3.9) 14 (4.1) 74(4.2)

Palliative Care 111 (17.2) 169 (21.3) 68 (19.9) 348 (19.5)

Chrome Care 12 (1.9) 17 (2.1) 40 (11.7) 69 (3.9)

Emergency Room 5 (0.8) 13 (1.6) 4 (1.2) 23(1.3)

Total 646 (36.3)" 795 (44.6)" 341 (19.1)" 178i~

i Number and percentage
2 Row percentage
3 Total of2291, the 2 women transferred out ofprovince were removed. General practitioners cared for 509
out of2291 (22.2%)
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Table 6.4 Cumulative Proportion üdds Ratio for Having a More Care-Oriented Approach at the End-of-Life

Age group Care-Oriented Numberof Number ofHome Numberof
(years) Profile COR1 Admissions colf Vis/ts coRJ Emergency V/sUs

cort

Cut-points: 12 Cut-points: 5 Cut-points: 6 Cut-points: 4

Less than 40 0.69 (0.54, 0.90) 1.57 (1.21, 2.05) 0.55 (0.36,0.83) 1.21 (0.91, 1.60)

40 to 49 0.70 (0.56, 0.88) 1.67 (0.93, 1.48) 0.69 (0.49, 0.97) 1.35 (1.05, 1.73)

50 to 595 1 1 1 1

60 to 69 1.00 (0.80, 1.24) 0.74 (0.59,0.93) 1.01 (0.75, 1.38) 1.03 (0.81, 1.32)

70 and older 1.85 (1.49,2.29) , 0.51 (0.40,0.64) 2.05 (1.54,2.72) 0.84 (0.66, 1,08)

L Cumulative proportional odds ratio for having a more care oriented profile, X2 test for homogeneity: p=0.68
2. Cumulative proportional oddsratio for having a greater number ofadmissions, X2 test for homogeneity: p<O.OOOl
3. Cumulative proportional odds ratio for having a greater number ofhome visits, X2 test for homogeneity: p=O.85
4. Cumulative proportional odds ratio for having a greater number ofemergency room visits, X2 test for homogeneity: p=0.96
5. The age group 50-59 is the reference group
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Graph 6.1 Percentages of Women by Physician Specialty for each Place of Death
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Graph 6.2 Number ofWomen for each Score of the Care-Oriented Profile
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Graph 6.3 Numbers ofHome Visits for 488 Women with at Least One Visit during the Last 6 Months of Life
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Chapter 7

Discussion

This health service study of the dying addressed the care oftenninally m

women with breast cancer. The main motivation behind this study was the actual and

predicted rise in the need for health care resources allocated for the care of the dying.

In addition, there have been two requests by a Canadian Senate Committee for the

promotion of adequate palliative care for aIl Canadians and, at the same time, the

rejection of euthanasia as an adequate answer to theneeds of the terminally ill. There

has already been 40 years of experience with hospice and palliativecare worldwide

but there remains limited knowledge, at a population level, ofthe actual care received

by the dying. The needs ofthe dying are relatively weIl known - pain and other

symptom control, psychological and spiritual support, and family assistance - and the

knowledge and skills to meet these needs are available through trained personnel and

are being taught to new generations ofhealth professionals. The knowledge about the

existing health care delivery system to the terminally ill is, however, stilliacking.

This knowledge is needed to evaluate the adequacy of the care provided and to

suggest, ifneeded, necessary improvements. This study aimed to evaluate the

penetration of the hospice/palliative care philosophy in the care of the terminaUy ill

by documenting the patterns ofcare received by women dying ofbreast cancer.

This study used an existing cohort ofwomen with breast cancer assembled to

evaluate waiting time for surgery (63). The information available for this cohort

consisted of administrative data from two population level data bases: hospital
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discharge summaries and physicians billings. This type of information brought

specifie challenges for the studyofthe terminally m. Nowhere in these databases is

there a specifie coding for the palliative state of the patient or the palliative intent of

the intervention. Furthermore, even if the documentation of the women who died was

relatively simple, the actual cause ofdeath, and even less the process of death, could

not be documented directly. While most studies of the process of death and dying

have used death certificates to identify causes ofdeath, tbis source of information

lacks precision and easily leads to misc1assification. Therefore, another way to

ascertain cause ofdeath using administrative data had to be created in such a way as

to be suitable for the study ofhealth services delivery for the terminally m.

In the study ofthe terminally ill, ascertaining the cause of death is insufficient

because, more than the actual cause of death, it is necessary to ascertain the

underlying pathology responsible for the progressive dec1ine in health and physical

function. The necessity of establishing the underlying cause ofdeath has been

emphasized in this thesis. Each terminal disease such as congestive heart failure,

chromc obstructive pulmonary disease, lung cancer, colon cancer, and others, has its

specifie symptom and complication burden which is responsible for specifie needs,

and these needs seem to drive the patient interactions with the medical system. As

the study population was women with breast cancer, there was an imperative to

correctly classify women who were truly dying of their disease apart from women

who died from other causes, whether or not they still had evidence of active breast

cancer.
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This imperative led to the development ofthe pre-mortality clinical scenarios.

This conceptual framework had two advantages. First, it could be described as

clinical stories corresponding to actual experiences health professionals encounter in

the care ofpatients who died. A patient who died with a cancer can easily be

characterized by a patient who had been diagnosed with a cancer in the past and is

presently in remissIon but who nevertheless died suddenly ofa myocardial infarction.

Everybody will agree that the patient did not die of cancer and furthermore did not

experience the physical decline that precedes death due to cancer. A patient who was

dying ofa cancer is the one experiencing progressive decline in themonths preceding

death. Even if the final event is pneumonia, this patient was dying ofcancer. And

fmally, a patient may have died secondary to complications of cancer treatment, for

example, from a post-operative haemorrhage. This patient has died ofcancer but was

not dying ofcancer. These three scenarios, clinically important, could also be

operationalized by an algorithm applicable to administrative data.

The conceptualisation of the algorithm to classify women as was dying ofa

disease is a new step in the study ofthe terminally ill as it has not been described or

used before. Mostly, as we have seen, studies of the dying have been clinical, without

any difficulty in ascertaining who is terminally m. When administrative data have

been used, only death certificates were used to ascertain the terminally m. As

mentioned above, one cannot identify persons who are terminally ill through death

certificates but oruy arrive at an approximation. The algorithm, using a combination

of an available clinical information about the cancer diagnosis and progression, and

the cause ofdeath, was successful in ascertaining the terminally ill. After correcting
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for the weaknesses ofthe tumour registry, the validation of the algorithm with tumour

registry data and through chart review revealed a concordance of 96% between the

two sources ofdocumentation. The algorithm for administrative data is therefore

very close to clinical reality. These results are clearly important as the algorithm

could easily be modified to fit other cancers or diseases. The availability ofthis

approach win facilitate the study of the terminally ill and health care services at the

end oflife.

The application ofthe algorithm to a population ofwomen who died in a

context ofbreast cancer led to a classification ofwomen into the three pre-mortality

clinical scenarios. Indirect information of the validity of the algorithm, such as age

distribution for each ofthethree groups, substantiated its clinical strength. While

women who were dying ofbreast cancer had a similar age distribution as the one

reported by vital statistics, women who died with breast cancer were clearly older

suggesting death due to cardio-vascular events? It could be supposed that these

women who died with breast cancer had needs different from the others. It was

beyond the scope of this study to go into much detail regarding possible differences in

need between these two groups ofwomen; we did look at the effect of

misclassification on place of death. The choice of tbis specifie outeome was driven

by the large body of studies on place of death. The results of the comparison of place

ofdeath were quite striking even if the great majority ofwomen from both groups

died in acute eare beds. As expected, women who were dying ofbreast cancer died

more often in palliative care beds than women who died with cancer. Merging the

two groups would result in a misleading low rate ofdeath in palliative care beds,
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exaggerating the lack of availability ofthese beds (a lack that nevertheless remains

great). The rates are reversed for the chronic care beds and tbis also makes ciinical

sense. FinaHy, home and emergency room death rates were quite a bit higher in the

group ofwomen who died with, suggesting acute events more than better care as the

cause of the differences. AlI these differences between the two groups ofwomen

strongly suggest that the concept of 'pre-mortality clinical scenarios' and its

operationalization for administrative data is valid and relevant for the study of the

terminally m.

Having appropriately classified women dying ofbreast cancer, it was possible

to study the last 6 months oflife ofthese women with the objective of documenting

the magnitude of the influence ofpalliative care philosophy on the delivery of care in

a homogenous population ofterminal1y ill. To do so it was necessary to develop

proxy indices of "good end-of-life care". The conceptual framework used to do so

arose from the concept of a cure-care duality model. The term 'cure model' was

introduced 50 years ago as a statistical concept in the survival analysis and was meant

to take into account the fact that the patients did not only survive for a certain time

but could also be cured ofthe underlying disease. More recently, it was contrasted

with a care model. In this context, the cure model comprised interventions mainly to

save life and it is representative of the physician's attitude; the care mode! reflected a

caring attitude toward the patient and it is representative of the nurse role. In our

study, the cure-care opposition didnot correspond to caregiver roles but to the

intention behind the care rendered to the patient. As we have described previously, in

the cure model, the caregivers' objectives are aboutsaving the lives at "aH costs" with
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the denial ofdeath as a foreseeable and acceptable event. This attitude lS likely to

lead to multiple interventions and hospitalizations. Under the care model the primary

objective is to provide comfort and maximize autonomy and death is seen as a natural

outcome of the patient's medical condition. It is conceivable that the care model

should lead to minimal medical interventions, just enough to improve comfort. From

this conceptual framework, the indices of a care approach were created.

One of the elements of the care approach was the place ofdeath, which was

easily identifiable when the women died in a MedEcho l reporting institution. It was

more challenging ifthis was not the case. The linkage of the RAMQ2 and the

MedEcho l data allowed the identification ofdeathsthat occurred in chronic care beds,

in the emergency room, in hospices and at home. This was an advantage over other

studies on place of death. Each place of death was given an ordinal score to be

integrated in the care oriented profile score. Place ofdeath was not an outcome by

itself, but it is important to note that the results ofthe present study revealed a

remarkably low home death rate and a high acute-care bed death rate. Implications of

these findings will be discussedbelow.

Because so many women died in acute care beds, the last admission leading to

death became very important for the analysis of the quality ofend-of-life care. Three

aspects ofthis admission were documented: length ofstay, palliative care

involvement and medical approach through number ofconsultations to other

specialists. It is acceptable to say that a prolonged admission (more than one week),

absence ofpalliative care consultation with the presence of consultations to other

1 Maintenance et Exploitation des Données pour l'Étude de la Clientèle Hospitalière
2 Régie de l'Assurance Maladie du Québec

93



medical or surgical specialties are suggestive of a cure-oriented approach, while the

opposite suggests a care-oriented approach. To die in an acute care bed, when a

patient has experienced progressive deterioration and has understood that the iHness is

incurable remains unacceptable. However, in the absence of a sufficient number of

palliative care beds, a short, 'quiet' and terminal admission to an acute care bed could

be more tolerable for the patient and the family than an isolated and unsupported

death at home. This was the reasoning behind the allocation of sorne positive value to

the last admission for the care-oriented profile score.

The last 6 months ofcare was described according to the number of

admissions, percentage of days spent in hospital during the last 6 months, the number

of emergency room visits, specialty ofthe treating physician, place of follow-up

(community versus hospital based), home visits and chemotherapy. The care-oriented

approach was defmed by no admission except for the one leading to death, less than

20% of days spent in hospital, no emergency room visits, being followed-up by a

general practitioner in the community, having received at least one home visit and

having not received chernotherapy. Bach ofthese situations was given a score of one

toward the care-oriented profile score.

Our results are suggestive oflimited access to proper end-of-life care. The

distribution ofplace ofdeath alone, especially the low home death rate, is indicative

ofa lack of resources for end-of-life care. Our home death rate is the lowest

documented in the world lîterature. As variation in reported rates ofhome death is

attributed to the health care system (number of acute care beds available), our results

suggest that, in the breast cancer population, dying wornen are occupying expensive
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acute oncology beds probably because ofan insufficient number ofpalliative care

beds. Other reasons for the high rate of acute-care bed death emerged from our study.

These women were mostly followed up by specialists at the hospital and received

aggressive care (chemotherapy) even with quite advanced disease. Specialists do not

make home visits, so could not offer medical support at home. It is easily

conceivable that admission was the only option when women were no longer able to

go to out-patient clinics to receive care. This fact seems to be confirmed by the

higher home death rate for women foHowed up by general practitioners who did home

visits. AIso, while younger women were most likely to die in hospital, oIder women

tended to have a more prolonged admission before death, suggesting again that

specialists hOO no choice but to admit these women into acute care beds. Our study

did not look at other factors such as cultural preferences for place ofdeath (Did this

group ofwomen prefer not to die home?), home arrangements (Are the housing of

these women appropriate for a dying person?), fmancial issues, etc.

The care-oriented profile scores which summarized aH the indices of type of

care were predominately low - but does this really represent 'lower' quality care? To

validate the profile would require a prospective study whichwould have been beyond

the scope ofthis research project but which points to future areas where research

would help shed light on end-of-life care.

However, the variability ofthe profile score with age, which was not Iikely to

be solely a random effect, suggests that the score had some grasp on reality. This age

related variability is compatible with the expectation that oIder women would receive

a more care-oriented approach. The majority ofwomen had a score of 5 or less. The
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low score could be attained by dying at home, in palliative care orchronic care beds

but without accroing other positive aspects of the care-oriented profile. Keeping in

mind also that most women died in acute care beds, ofwhom halfhad a couple of

indices for the last admission, and that a high percentage ofthem had spent less than

20% of days in hospital during their last 6 months, it could be easily ïrnagined that

these women had very few indices toward a care-oriented model during the last 6

months.

It is therefore safe to say that the majority ofwomen had a pattern of care

consisting of frequent visits to the out-patient clinics and to the emergency room,

multiple admissions, prolonged terminal·admission without access to palliative care,

and ready administration ofchemotherapy. It is difficult to conceive that this pattern

ofcare was oriented at providing comfort. This pattern suggests primarily a medical

model comparable to aIl other women not dying ofbreast cancer. This pattern of care

does not leave space for interventions aiming at planning end-of-life care, symptom

control, psychological support, etc. as it is not the norm when a physician is treating

the cancer of a patient. The contrary can be said ofthe few who had a care-oriented

profile score of at least 9. To reach such a score, the patient had to have died in a

more caring milieu (home, palliative care or chronic care beds), to have been

followed up by a general practitioner in the community with occasional home visit,

and to have no emergency room attendances and not be repeatedly hospitalized. This

pattern ofcare is possible only if the symptoms are under control or are absent (which

is unlikely, given our knowledge about the high percentage of cancer patients who

experience symptoms at the end oflife (86)), ifpatients psychological and existential
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needs are relatively weB met or inexistent (difficult to conceive of someone dying)

and ifthere was proper care planning·to support the family caregivers. Therefore, the

care-oriented profile score represents an optimal approach and could be a useful

method ofmonitoring the changes in clinical practice related to the care of the

terminally ill or the effect ofpolicy changes with respect to health care services for

the dying.

From the results ofthis study, recommendations can be made to improve the

provision ofhealth care services to the terminally ill. First, there needs to be greater

access to palliative care beds. Bruera et al. had shown that the care ofthe terminally

ill can be successfuUy transferred from acute care beds to palliative care beds (54)

and this shift in place of death is associated with a cost saving in the acute care

institution which largely compensates for the cost of specialized palliative care beds

(55).

Beyond the cost issue is evidence that units ofcare with a specifie vocation

for symptom control and end-of-life care are a better placeto die. The creation of

these units would require adequate staffing with health professionals with specific

training in palliative care so to prevent these units from becoming a 'dump' for the

dying.

Second, the implication of the general practitioner should be valued. This

would require better communication and collaboration with the cancer specialists and

a transfer ofcare when cancer patients experience deterioration due to progression of

the disease. Ofcourse, if cornmunity-based physicians have no access to palliative

care beds, the dying will not be better served.
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Specifie studies also need to he carried out to identify the causes for the very

low home death rate, specifically looking at ways to promote home visits and hetter

provision ofhome care. The creation ofpositions for palliative care consultants along

with a program for specifie training in palliative care should be pu.t forward to support

the care provided by the general practitioners and the cancer specialists in dealing

with situations ofgreat distress and the difficult symptoms experienced by advanced

cancer patients.

Despite the inherent limitations of administrative databases for the study of

end-of-life care (119), this study was able to provide insights into the pattern of care

at the end-of-life. An algorithm for the classification ofwomen in relation to the

process leading to death in pre-mortality clinical scenarios was developed and

validated successfully. By integrating place of death with other indices of care, a

care-oriented profile score corresponding to a cure-care model framework was shown

to correspond to clinical reality. Both, the algorithm and the profile score can be u.sed

for the study of other cancers or illnesses, or for the monitoring of the effects on

pattern ofcare of the establishment ofnew health care services for the terminal1y ill.
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Appendix II Graphs representing ordinal odds ratios (estimates only) for each age group
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