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Abstract

This study describes acute care hospital death, physician house calls and home care 
near the end of life among patients who died of cancer and the factors that are associ-
ated with these events and services. It is a population-based retrospective study that 
uses linked administrative healthcare data. The cohort includes all patients who died 
of cancer between 2000 and 2004 in Ontario, Canada. 

Fifty-five per cent of patients died in acute care hospital, 68% received home care 
in the last 6 months of life and 24% received at least one physician house call in the 
last 2 weeks of life. Increased age was associated with a decreased likelihood of each 
event or service. women were less likely to die in acute care and more likely to receive 
home care. Residents in low-income neighbourhoods were less likely to receive house 
calls or home care. Patients who received home care or house calls were less likely to 
die in acute care.

Our observations add to those in the literature, suggesting a need to increase the use 
of supportive care services at the end of life in hopes of decreasing the need for acute 
care. They also serve as a baseline for future comparison, which is of particular interest 
since new government policies directed at end-of-life care were recently introduced.

Résumé
Cette étude décrit la mortalité dans les hôpitaux de soins de courte durée, les visites 
à domicile des médecins et les soins à domicile vers la fin de vie parmi les patients 
qui sont mort du cancer. L’ étude examine également les facteurs associés à ces événe-
ments et à ces services. Il s’agit d’une étude rétrospective fondée sur la population, qui 
emploie des données administratives couplées. Le groupe étudié comprend tous les 
patients qui sont morts du cancer entre 2000 et 2004, en Ontario, au Canada. 

Cinquante-cinq pour cent des patients sont décédés dans un hôpital de soins 
de courte durée, 68 % ont reçu des soins à domicile dans les derniers six mois de 
leur vie et 24 % ont reçu au moins une visite à domicile d’un médecin au cours des 
deux dernières semaines de leur vie. La probabilité de chacun de ces événements ou 
services décroît en fonction de l’âge. Les femmes sont moins susceptibles de décéder 
dans un établissement de soins de courte durée et plus susceptibles de recevoir des 
visites à domicile. Les résidents des quartiers à faible revenu sont moins susceptibles 
de recevoir des visites ou des soins à domicile. Les patients qui ont reçu des visites 
ou des soins à domicile sont moins susceptibles de décéder dans un établissement de 
soins de courte durée.

Nos observations s’ajoutent à celles de la littérature et font voir le besoin d’accroître 
l’utilisation des soins de soutien en fin de vie, dans le but de diminuer l’utilisation des 
soins de courte durée. Nos observations servent également de point de comparaison 
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pour des études à venir, ce qui présente un intérêt particulier étant donné la mise en 
place récente de politiques gouvernementales visant les soins en fin de vie.

T

Palliative care is an important part of the cancer care continuum 
because it aims to enhance quality of life at the end of life (Ferris et al. 2002). 
However, researchers and policy makers have pointed to severe deficiencies 

in the provision of palliative care in Canada as well as the united states, united 
kingdom and European union (Romanow 2002; kirby and LeBreton 2002; Cancer 
Quality Council of Ontario 2003; Carstairs and Beaudoin 2000; Institute of Medicine 
2001; Centeno et al. 2007; Addington-Hall et al. 2003; Canadian strategy for Cancer 
Control 2002). 

A description of the healthcare services used by cancer patients in the time leading 
up to death can provide valuable information to decision-makers about the use of acute 
care services (such as admission to hospital) compared to services that reflect a more 
palliative or supportive approach (including home visits from physicians or nurses). 
knowing which services patients receive before death offers insight into whether or not 
they are accessing resources meant to improve quality of dying (Patrick et al. 2003). 

The literature suggests that care may be growing more aggressive near the end of 
life over time (Earle et al. 2004). There is also a discrepancy between what patients 
report as their preferred place of death (most often home) and actual place of death 
(Beccaro et al. 2006; Bruera et al. 2003; Burge et al. 2003; Foreman et al. 2006; gilbar 
and steiner 1996; karlsen and Addington-Hall 1998; Mcwhinney et al. 1995; 
Heyland et al. 2000; Pritchard et al. 1998). People who die in institutions such as 
acute care facilities have unmet needs for symptom control, physician communication, 
emotional support and respectful treatment compared with those receiving patient-
centred palliative care services at home (Teno et al. 2004). 

Existing research describes either the use of one particular service (e.g., house calls 
or emergency room visits) or a number of services for one specific type of cancer. The 
purpose of this study is to describe a range of outcomes, specifically death in acute 
care bed, home care and physician house calls for patients who died of any type of 
cancer in Ontario, Canada. The study also describes the factors that are associated 
with each of these outcomes. 

Methods
This is a retrospective study that uses administrative sources of healthcare data. All 
residents of Ontario are covered by a government-provided healthcare plan. All serv-
ices described in this study are government funded. 
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Data sources
The Ontario Cancer Registry (OCR) is a comprehensive population-based cancer 
registry created to capture all incident cases of cancer in the province (Clarke et al. 
1991; Robles et al. 1988). The Ontario Health Insurance Plan (OHIP) is a database 
that contains all medicare billing claims by physicians in the province. The Canadian 
Institute for Health Information (CIHI) Discharge Abstract Database (DAD) lists 
diagnostic and procedure codes from all in-patient and outpatient hospital admis-
sions. The Ontario Home Care Administrative system (OHCAs) captures records of 
every referral for home care and all home care visits to Ontario residents. In Ontario, 
home care most commonly refers to nursing or personal support worker services. The 
Registered Persons Database (RPDB) contains demographic information on all resi-
dents of Ontario who are eligible for OHIP. Canada’s 2001 Census provides neigh-
bourhood income quintiles for this study. 

Case ascertainment

we used the Ontario Cancer Registry (OCR) to identify all patients who died of 
cancer between 2000 and 2004, as indicated by the death certificate. If more than one 
cancer was registered in OCR, the registration record that matched the cause of death 
was chosen. Cases were excluded if (a) a cancer diagnosis had not been made prior 
to death, (b) the death occurred within 30 days of a major cancer-related operative 
procedure, (c) the health insurance number was invalid during the last six months of 
life, (d) the patient died outside Ontario or (e) the patient was younger than 20 years 
of age. These criteria were meant to identify patients who might have been eligible for 
palliative care: they were diagnosed with cancer prior to their death and died of cancer, 
not a complication from cancer surgery or some other cause.

Cases were linked to the other data sets using a common unique identifier to 
evaluate health services use in the end-of-life period.

Patient variable definitions

AgE AT DEATH

we used date of birth from RPDB and date of death from OCR to calculate age at 
death. 

gEnDER

As per OCR. 
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CAnCER CAusE OF DEATH

The ICD 9 codes (OCR) were grouped as follows: head and neck: 140–149, 160, 
161; breast: 174; lung: 162; prostate: 185; ovary: 183; colorectal: 153, 154; Cns: 
191; lymphoma/leukemia: 200–208; other gu/gyn: 179–182, 184, 186–189; 
melanoma/sarcoma: 170–172; non-melanoma skin cancer: 173; other gI: 150–152, 
155–159; metastases: 196–199; other: 163–165, 190, 192–194. 

CO-MORBIDITY

we used diagnoses coded in CIHI in the last six months of life to capture co-morbid 
illness in order to calculate the Deyo modification of the Charlson score (Deyo et al. 
1992) with scores for primary and metastatic cancer subtracted. 

REgIOn

Patients were assigned to regions as per RPDB data, using their place of residence 
rather than where they received care. The province of Ontario is divided into 14 local 
health regions based on patterns of tertiary referral (Ontario MoHLTC 2007). 

RuRAL

we used the postal code from RPDB to categorize patients by residence in a rural or 
non-rural part of Ontario. Rural is considered to include rural and small towns and 
municipalities outside the commuting zone of larger urban centres (i.e., a population of 
10,000 or more) and is constructed from census subdivisions (statistics Canada 1994). 

InCOME QuInTILE

we linked data from Canada’s 2001 Census with postal code from RPDB using a 
postal code conversion file to construct community income quintiles (wilkins 2001).

Outcomes

DEATH In An ACuTE CARE BED

The discharge disposition variable from CIHI–DAD was used to identify location of 
death in acute care. Re-abstraction studies indicate 98%–99% agreement for this vari-
able (CIHI 2004). 
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HOME CARE In THE LAsT sIx MOnTHs OF LIFE

we designated a patient as receiving home care if the patient had any record of service 
in the last six months of life. This method captures patients actually receiving service 
and would not count patients who are referred but never seen. six months is a com-
monly used time-frame to describe health services use at the end of life (Huang et al. 
2002) and was felt to be a clinically relevant period for initiating such a service. 

HOusE CALLs In THE LAsT TwO wEEks OF LIFE

OHIP fee codes indicating a house call or premium for care provided in the home 
by a physician were used to designate house calls as long as there was no pronounce-
ment of death billed on the same service date. A pronouncement code together with 
a code for care in the home was interpreted as a house call for pronouncing death. 
Patients who were in hospital for the entire last two weeks of life were excluded from 
the denominator, since they would be unable to receive a house call. Two weeks is a 
clinically relevant time-frame for this outcome. House calls are resource intensive, and 
care in Ontario is most commonly provided in an ambulatory setting for as long as 
possible. 

Analysis

using descriptive statistics, the population is described with respect to age, gender, 
type of cancer, co-morbidity, year of death, income quintile, rural residence and region. 
The population crude proportions are computed for each outcome. Trends over time 
for each outcome are examined with the Cochrane Armitage trend test. Age- and 
sex-adjusted regional rates for each service are calculated using direct standardiza-
tion according to the 1991 Canadian population. The ratio of the highest and lowest 
regional rates is presented. 

Logistic regression models for each outcome are constructed with the following 
independent variables: age, gender, neighbourhood income quintile, rural residence, 
type of cancer, co-morbidity and region. For the outcome of acute care death, we 
decided a priori to add home care and house calls to the model as well. Co-linearity 
was examined between house calls and home care using the phi coefficient to measure 
the degree of association between the binary variables. For the outcome of house calls 
we decided a priori to add home care to the model. 

Possible confounding between age and home care is explored for the outcomes of 
acute care death and house calls. we also examine whether house calls confound the 
association between income and acute care death. upon establishing the main effects 
model, interactions between age and gender, as well as between home care and house 
calls, are also investigated. 
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Results

The final cohort consists of 112,398 patients who died of cancer in Ontario between 
2000 and 2004. Patients in the following categories (numbers provided in parenthe-
ses) are excluded: no cancer diagnosis prior to death (0); the death occurred within 30 
days of a major cancer-related operative procedure (1,581); invalid health insurance 
number (14,347); death outside Ontario (649); younger than 20 years of age (387). 
Table 1 lists descriptions of the final cohort of patients.

TAbLE 1. Description of patients in cohort (N=112,398) 

N (%)

Age

     Median (range) 73 (20–108)

     <50 7,430 (7%)

     50–69 38,275 (34%)

     ≥70 66,693 (60%)

Year of death

     2000 21,744 (19%)

     2001 22,244 (20%)

     2002 22,489 (20%)

     2003 22,821 (20%)

     2004 23,070 (21%)

Sex

     Female 53,225 (47%)

     Male 59,173 (53%)

Cancer

     Lung 27,899 (25%)

     Other gastrointestinal 17,938 (16%)

     colorectal 11,457 (10%)

     Lymphoma/Leukemia 10,929 (10%)

     Breast 9,099 (8%)

     Metastatic cancer NOs 8,851 (8%)

     Other genitourinary/gyn 7,679 (7%)

     prostate 6,579 (6%)
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     Ovary 2,906 (3%)

     head and neck 2,766 (2%)

     Melanoma/sarcoma 2,476 (2%)

     central nervous system 2,462 (2%)

     Other 1,375 (1%)

Co-morbidity

     high 17,428 (16%)

     Low 94,970 (85%)

Income quintile

     1 (low) 23,780 (22%)

     2 24,221 (22%)

     3 21,462 (20%)

     4 19,084 (18%)

     5 (high) 19,530 (18%)

Rural residence

     No 94,568 (84%)

     Yes 17,767 (16%)

Region

     erie–st. claire 6,836 (6%)

     southwest 9,691 (9%)

     Waterloo–Wellington 5,646 (5%)

     hamilton–Niagara–haldimand–Brant 14,850 (13%)

     central West 3,960 (4%)

     Mississauga–halton 6,702 (6%)

     Toronto 10,660 (10%)

     central 10,617 (9%)

     central east 12,565 (11%)

     southeast 5,869 (5%)

     champlain 10,741 (10%)

     North simcoe–Muskoka 4,408 (4%)

     Northeast 6,977 (6%)

     Northwest 2,584 (2%)

TAbLE 1. continued
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Table 2 indicates the crude proportion of patients who experienced each outcome. 
All outcomes show a statistically significant trend over time. Most of these changes 
are of small magnitude. The proportion of patients receiving home care in the last two 
weeks was 52%. The median number of visits was 31 in the last six months and 13 
in the last two weeks. The proportion of patients receiving a house call in the last six 
months was 33%. The median number of house calls in the last six months was three, 
and in the last two weeks was two. The proportion of acute care deaths that occurred 
on a palliative care service was approximately 11%.

TAbLE 2. Outcome by year, 2000–2004, across province (crude rates) 

The ratio of the highest and lowest age–sex adjusted health region rates is pre-
sented in Table 3. greatest variation was seen for house calls and least for home care. 
Region was a significant variable in the logistic regression model described below 
(p<0.0001).

TAbLE 3. Minimum and maximum age–sex adjusted regional proportions of each outcome 

Minimum 
proportion

Maximum 
proportion

Absolute 
difference

ratio

acute care death 45.4% 63.3% 17.9% 1.4

house calls 2 weeks 9.5% 38.3% 28.8% 4.0

home care 6 months 59.1% 73.3% 14.2% 1.2

Outcome 2000 
(n=21,774)

2001 
(n=22,244)

2002 
(n=22,489)

2003 
(n=22,821)

2004 
(n=23,070)

All years 
(N=112,398)

Cochrane–
armitage 
trend test

Death in acute 
care hospital

56.4% 56.1% 56.3% 53.4% 53.1% 55.0% p<0.0001

home care 
in the last 6 
months of life

71.4% 69.2% 65.1% 68.3% 66.5% 68.1% p<0.0001

house calls 
in the last 2 
weeks of lifea

27.3% 24.6% 23.0% 23.2% 21.7% 23.9% p<0.0001

a Denominator excludes those in hospital the entire last 2 weeks of life (n=20,091)
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Table 4 summarizes the results of the adjusted logistic regression models for each 
outcome. In addition to the variables reported in the tables, the models included can-
cer type, rural residence, co-morbidity and region. There was no co-linearity between 
house calls and home care (phi coefficient value 0.257). no confounding was detected.

TAbLE 4. results of regression modelling for each outcome, selected variables 

Death in acute care 
bed

House calls in last 2 
weeks

Home care in last 6 
months

Variable Adj OR 95 %CI Adj OR 95% CI Adj OR 95% CI

age

     <50 1 1 1

     50–69 0.88 (0.83, 0.94) 0.93 (0.87, 1.00) 0.79 (0.74, 0.84)

     ≥70 0.69 (0.65, 0.73) 0.84 (0.79, 0.90) 0.56 (0.53, 0.59)

Gender

     Male 1 1 1

     Female 0.88 (0.85, 0.91) 0.97 (0.93, 1.00) 1.15 (1.12, 1.18)

Neighbourhood 
income quintile

     1 1.10 (1.05, 1.15) 0.62 (0.59, 0.67) 0.82 (0.79, 0.86)

     2 1.11 (1.06, 1.15) 0.72 (0.68, 0.75) 0.88 (0.85, 0.92)

     3 1.08 (1.03, 1.12) 0.77 (0.73, 0.81) 0.93 (0.89, 0.97)

     4 1.05 (1.00, 1.10) 0.81 (0.77, 0.86) 0.96 (0.92, 1.01)

     5 (high) 1 1 1

home care in last 6 
months

     No 1 1 Not 
tested

     Yes 0.57 (0.55, 0.58) 6.49 (6.16, 6.84)

house call in last 2 
weeks

  

     No 1 Not tested Not 
tested

     Yes 0.27 (0.26, 0.28)

significant results shown in bold.
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The oldest age group (when compared to the youngest) was less likely to die in 
acute care or to receive home care or house calls. women were less likely to die in 
acute care and more likely to receive home care, compared to men. Individuals living in 
neighbourhoods with the lowest income quintiles were less likely to receive house calls 
or home care. 

The use of home care or house calls was associated with decreased odds of death 
in acute care. Home care was associated with increased odds of receiving house calls.

The acute care death model, which included physician house calls in the last two 
weeks as an input variable, was also re-run, excluding the 20,091 patients who were 
in hospital throughout the last two weeks of life. This exclusion did not substantially 
change the results (data not shown).

In separate models we evaluated interactions between age and sex, and home care 
and house calls. For the outcome acute care death, the parameter estimate of the age–
sex interaction effect was significant (p<0.001) for women over 70 years of age. There 
was no significant age–sex interaction for any of the other outcomes.

There were interaction effects between house calls and home care for acute care 
death. Patients who had house calls in the last two weeks of life were 62% (OR=0.38, 
95% CI 0.34–0.43) less likely to die in hospital if they also had home care in the last 
six months than if they had no home care. Patients who had home care were 75% 
(OR=0.25, 95% CI 0.24–0.26) less likely to die in hospital if they also had house calls 
than if they had no house calls.

Discussion

Key findings
Our study describes three key outcomes for cancer patients near the end of life. 
Deaths in an acute care bed may be decreasing over time, but so are physician house 
calls and home care visits. Increased age was associated with a decreased likelihood 
of each outcome. women are less likely to die in acute care and more likely to receive 
home care. Patients living in neighbourhoods with the lowest income quintile are least 
likely to receive services in the home. Patients who do receive home care or house calls 
are much less likely to die in acute care.

Strengths and limitations

One of the strengths of this study is its comprehensiveness. unlike similar studies 
conducted in the united states, our cohort includes all adult patients, not only those 
over the age of 65 who are enrolled in medicare (Earle et al. 2004). unlike some 
Canadian studies (Burge et al. 2005; gagnon et al. 2004), we include all cancer diag-
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noses to provide a global picture relevant for policy and planning. we include insti-
tutional and community care settings. Our cohort is from the new millennium and is 
population-based.

Creating a decedent cohort to retrospectively evaluate services used in a time win-
dow prior to death has been criticized (Bach et al. 2004) and defended (Earle and 
Ayanian 2006; Teno and Mor 2005; Barnato and Lynn 2005) as a method to study 
end-of-life care. Both sides agree that this approach is reasonable to describe events very 
close to death (six months is close to death and two weeks is even closer), as used in the 
present study. A recent study has confirmed this approach (setoguchi et al. 2008). 

As with many studies relying on administrative sources of healthcare data, some 
of the services identified in the administrative data have not been validated with chart 
review data. The discharge disposition variable in CIHI–DAD has been validated 
and is accurate (CIHI 2004). House call claims have not been validated, but when 
physicians provide this service they are able to claim an additional premium, and it is 
to their advantage to submit complete billings for all services provided. The home care 
data have not been validated, and the concerns about data quality for this data set sug-
gest that our estimates may underestimate home care use.

Other findings from the literature

Our study finding that 55% of cancer patients in Ontario die in an acute care bed 
compares favourably with other Canadian provinces. seventy per cent of breast cancer 
patients in Quebec (gagnon et al. 2004) and 74% of patients in nova scotia (Burge 
et al. 2003) die in acute care. Acute care death rates have been reported in the range 
of 30% to 35% in the united states (Earle et al. 2004; Flory et al. 2004) and between 
35% and 56% in Europe (Beccaro et al. 2006; Aabom et al. 2006; Cohen et al. 2006). 
Death in hospital from any cause (not just cancer) occurs in 45% to 55% of patients in 
western Canada (CIHI 2007) and is reported to be decreasing over time nationwide 
(wilson et al. 2009). In Ontario we observed 33% of patients receiving a house call 
in the last six months of life, a percentage similar to other Canadian studies reporting 
21% and 45% for this outcome (gagnon et al. 2004; Burge et al. 2005). we are una-
ware of comparable data for home care in cancer patients. 

Our study found that all three outcomes were less likely with increasing age, and 
that women were less likely to die in hospital and more likely to receive home care. 
Results in the literature regarding the association with age or gender and end-of-life 
services are conflicting (Burge et al. 2003, 2008; Earle et al. 2004; grande et al. 1998; 
Bruera et al. 2002; gomes and Higginson 2006). Our finding that low neighbour-
hood income quintile is associated with fewer patients receiving house calls or home 
care is consistent with similar studies in cancer (grande et al. 1998; Burge et al. 2005; 
Huang et al. 2002). 
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studies pertaining to location of death have found that use of home care and 
an increased intensity of home care are associated with home death (gomes and 
Higginson 2006). Randomized clinical trials comparing integrated multidisciplinary 
palliative care with existing regional services report improved satisfaction (grande 
et al. 2000; Hughes et al. 1992; kane et al. 1984; Brumley et al. 2007), improved 
symptom control (Rabow et al. 2004), decreased use of acute care services ( Jordhoy 
et al. 2000; zimmer et al. 1985; Brumley et al. 2007) and decreased cost (Raftery 
et al. 1996; Brumley et al. 2007) in the intervention arm. non-randomized studies 
draw similar conclusions (Bruera et al. 1999). Two of the randomized trials reporting 
a decrease in in-hospital deaths had physician home visits as part of the intervention 
(zimmer et al. 1985; Jordhoy et al. 2000). Other studies have also emphasized that 
physician home visits are crucial in providing home palliative care (Cherin et al. 2004; 
Aabom et al. 2005). Our data add to the evidence by showing that patients receiving 
home care or house calls are much less likely to die in hospital.

Policy implications

some of the outcomes described in this study have been suggested as valid indicators 
for evaluating the quality of end-of-life care (Earle et al. 2003, 2004, 2005). using 
administrative data in this way is consistent with a previously published quality frame-
work for palliative and end-of-life care (stewart et al. 1999). The feasibility of meas-
urement in Ontario had been demonstrated (grunfeld et al. 2006), and some of these 
measures have been used as indicators to evaluate health services at the end of life 
(Barbera et al. 2005, 2006; Cancer Care Ontario 2007).

Our observations, together with those from the literature, suggest a need to 
increase the use of supportive care services at the end of life in the hope of decreasing 
the need for acute care. Deploying resources to improve the availability of supportive 
care services in the community would likely improve the quality of patients’ death and 
dying and provide more freedom for patients to die in the setting of their choice. 

In 2005 the Ontario Ministry of Health announced a new $115-million End-of-
Life strategy, targeting the majority of funds to home care (Ontario MoHLTC 2005). 
In 2006 a provincewide initiative began to document patient symptom scores consist-
ently with a common instrument. Our data provide a comprehensive description of 
service use prior to these initiatives. subsequent measurement will determine whether 
these policy changes have had an impact on health services use at the end of life.
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