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During the late 1980s and throughout the 1990s sub-
stantial reform took place in the health care system
across Canada. This reform resulted in a reduction

in the number of hospital beds per capita and in length of
hospital stay.1–3 These changes, combined with the steady
increase in numbers of deaths from cancer in the aging

Canadian population, have had the potential to exert in-
creased pressure on families to care for terminally ill rela-
tives at home.

If given the choice, up to 80% of patients with cancer
would prefer to die at home,4–7 but the proportion who realize
this desire is much smaller.8–13 International estimates of the
proportion of patients with cancer who die at home range
from 23% in Antwerp, Belgium,11 to 26% in the United
Kingdom9 to 55% in Australia.12,13 Such studies have shown
that people who are elderly, those living in rural areas, those
with longer survival after diagnosis and those who receive
home care are most likely to die out of hospital.8,12,14 The role
of income, sex and tumour type appears less certain.9,12,15

In Canada, among patients referred to a specialized pal-
liative care program, estimates of the proportion who die at
home have ranged from 28%16 to 47%.17 The investigators
used prospective surveys and found that patient preference
and social and professional supports were all associated
with dying at home. Two descriptive, population-based
Canadian studies demonstrated the beginnings of a trend
away from hospital as the place of death.18,19 Population-
based data on the relation between demographic character-
istics and the services used (palliative care and palliative
radiotherapy) are, however, still lacking.

We performed a study to describe the yearly trend in the
rate of out-of-hospital death among adults who died from
cancer in Nova Scotia from 1992 to 1997. We also deter-
mined which factors were predictive of dying out of hospital.
Predictors examined included patient demographic charac-
teristics and the use of 2 services: palliative radiation and, for
the Halifax region, referral to a palliative care program.

Methods

For this retrospective, population-based study, we created a sec-
ondary data file from the linkage of individual-level information from
2 administrative health databases: the Nova Scotia Cancer Centre
Oncology Patient Information System (OPIS) and the Queen Eliza-
beth II Health Sciences Centre Palliative Care Program. In addition,
we used the Postal Code Conversion File and 1996 Canadian census
data to create an indicator of urban or rural residence and a proxy for
income using neighbourhood income information (enumeration
area median income, grouped into quintiles).

The subjects were all adults in Nova Scotia who died of cancer, as
identified from the death certificate, from 1992 to 1997. Death cer-
tificate information is provided within the Nova Scotia Cancer Reg-
istry file, a component of OPIS. We extracted from this database the
patient’s name, health card number, sex, date of birth, postal code,
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and 1997 and to determine predictors of out-of-hospital death
for adults with cancer in Nova Scotia.

Methods: In this population-based study, we linked administrative
health data from 2 databases — the Nova Scotia Cancer Cen-
tre Oncology Patient Information System and the Queen Eliza-
beth II Health Sciences Centre Palliative Care Program — for
all adults in Nova Scotia who died of cancer from 1992 to
1997. We also used grouped neighbourhood income informa-
tion from the 1996 Canadian census. Death out of hospital
was defined as death in any location other than an acute care
hospital facility. We used logistic regression analysis to iden-
tify the odds of dying out of hospital over time and to identify
factors predictive of out-of-hospital death.

Results: A total of 14 037 adults died of cancer during the study
period. The data for 101 people were excluded because of
missing information regarding place of death. Of the remaining
13 936 people, 10 266 (73.7%) died in hospital and 3670
(26.3%) died out of hospital. Over the study period the propor-
tion of people who died out of hospital rose by 52%, from
19.8% (433/2182) in 1992 to 30.2% (713/2359) in 1997. Pre-
dictors associated with out-of-hospital death included year of
death (for 1997 v. 1992, adjusted odds ratio [OR] 1.8, 95%
confidence interval [CI] 1.5–2.0), female sex (adjusted OR 1.2,
95% CI 1.1–1.3), age (for ≥ 85 v. 18–44 years, adjusted OR
2.2, 95% CI 1.7–2.8), length of survival (for 61–120 v. ≤ 60
days, adjusted OR 2.2, 95% CI 1.8–2.6; for 121–180 v.
≤ 60 days, adjusted OR 2.5, 95% CI 2.2–2.8), having received
palliative radiation (adjusted OR 0.8, 95% CI 0.7–0.9) and re-
gion of death (Cape Breton v. Halifax, adjusted OR 0.5, 95% CI
0.5–0.6). Among Halifax residents, registration in the Palliative
Care Program was also a significant predictor of out-of-hospital
death (adjusted OR 1.4, 95% CI 1.2–1.7). Tumour group,
neighbourhood income and residence (urban v. rural) were not
predictive of out-of-hospital death in multivariate analysis.

Interpretation: Over time, more patients with cancer, especially
women, elderly people and people with longer survival after
diagnosis, died outside of hospital in Nova Scotia.
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county of residence, date of cancer diagnosis (date of the pathology
report in 90% of cases; in the remaining cases, in which there was no
pathology report, the date of diagnosis was the date of the most reli-
able form of notification of cancer), date of death, cause of death
(coded according to the International Classification of Diseases, ninth
revision, Clinical Modification20), receipt of radiotherapy and place of
death (dichotomized as in hospital or out of hospital), as recorded on
the death certificate. We used the Palliative Care Program database
to determine whether subjects had been registered in the program.
We defined hospital death as death that occurred within an acute care
hospital facility. “Out of hospital” encompassed all other locations,
including the home and long-term care centres. Neither chronic
care hospitals nor hospice facilities are available in the province.

We used patient demographic characteristics (health card
number, sex and age) to link Palliative Care Program information
to data obtained from the OPIS database using a probabilistic
record-linkage method. Following this process and before adding
census information and analyzing the data, we removed all per-
sonal identifying information.

The research ethics committee of the Queen Elizabeth II Health
Sciences Centre, Halifax, provided ethics approval for the study.

Analysis

Because 74% of the deaths occurred among people aged 65–84
years, we created 5 age groups reflecting this skewed distribution.
People aged 65 years or more were classified into 3 groups owing
to their large representation in the sample and given previous evi-
dence of less use of the Palliative Care Program by very elderly
people.21 We created 5 aggregate groups for tumour type (as
coded on the death certificate): breast, lung, colon, prostate (the 4
most frequent tumours) and “other.” The reference group was
lung cancer, since it affects both sexes and is one of the most
prevalent forms of cancer.22 To account for varying lengths of sur-
vival, we categorized the time between diagnosis and death as 60
days or less, 61–120 days, and 121 days or more.

We used cross-tabulations and logistic regression analyses to
identify temporal changes in patterns and predictors of place of
death. The predictor variables considered were year of death, sex,
age, region of death, tumour group, receipt of palliative radiation,
registration in the Palliative Care Program, length of survival,
place of residence and neighbourhood income quintile. We con-
ducted multivariate logistic regression analyses using manual
backward elimination techniques to develop the most parsimo-
nious model of out-of-hospital death. The initial model included
all potential predictor variables found in univariate analysis to be
significantly associated with out-of-hospital death. Subsequent
modelling involved the sequential removal of potential predictors
found to no longer be significantly associated with out-of-hospital
death in the multivariate model. Variables removed included
neighbourhood income quintile and aggregate tumour group.

Because data on referral to the Palliative Care Program were
available only for people residing in the metropolitan Halifax re-
gion, we limited the use of this predictor to a subanalysis for this
region alone.

Results

A total of 14 037 adults died of cancer in Nova Scotia
during the study period. We excluded the data for 101 peo-
ple because of missing information regarding place of

death. Of the remaining 13 936 people, 10 266 (73.7%)
died in hospital, and 3670 (26.3%) died out of hospital.
The characteristics of the 2 groups are presented in
Table 1. All characteristics were found to be significantly
associated with place of death (p < 0.01).

There was a significant trend toward increasing propor-

Burge et al

266 JAMC • 4 FÉVR. 2003; 168 (3)

Table 1: Characteristics of adults in Nova Scotia who died of
cancer from 1992 to 1997, by place of death

Place of death;
no. (and %) of people*

Characteristic†
Out of hospital

n = 3670
In hospital
n = 10 266

Year of death
1992   433 (19.8) 1749 (80.2)
1993   502 (22.8) 1702 (77.2)
1994   632 (26.8) 1731 (73.3)
1995   673 (28.2) 1717 (71.8)
1996   717 (29.4) 1721 (70.6)
1997   713 (30.2) 1646 (69.8)
Sex
Male 1804 (23.7) 5809 (76.3)
Female 1866 (29.5) 4457 (70.5)
Age, yr
18–44   112 (23.0)   375 (77.0)
45–64   672 (21.6) 2432 (78.4)
65–74   876 (22.0) 3096 (77.9)
75–84 1202 (27.6) 3154 (72.4)
≥ 85   808 (40.0) 1209 (59.9)
Neighbourhood income quintile
Low   763 (23.3) 2505 (76.6)
Lower middle   678 (23.7) 2180 (76.3)
Middle   744 (25.8) 2144 (74.2)
Upper middle   657 (26.5) 1818 (73.4)
Upper   537 (31.3) 1176 (68.6)
Aggregate tumour group
Lung   836 (22.8) 2822 (77.1)
Colorectal   327 (26.9)   890 (73.1)
Breast   408 (33.2)   822 (66.8)
Prostate   339 (32.1)   718 (67.9)
Other 1760 (26.0) 5014 (74.0)
Region of death
Halifax 1392 (32.3) 2917 (67.7)
Cape Breton   581 (20.0) 2318 (80.0)
Northumberland, Eastern Shore   868 (25.4) 2542 (74.5)
South Shore, Annapolis Valley   825 (25.0) 2469 (75.0)
Residence
Urban 2112 (28.2) 5369 (71.8)
Rural 1471 (23.8) 4705 (76.2)
Received palliative radiation
Yes   613 (23.0) 2053 (77.0)
No 3057 (27.1) 8213 (72.9)
Length of survival after diagnosis, d
≤ 60   386 (14.7) 2234 (85.3)
61–120   320 (24.5)   984 (75.5)
≥ 121 2964 (29.6) 7048 (70.4)

*Total population size by characteristic may vary owing to missing values. Proportions are row
percents and may total more than 100 owing to rounding.
†All characteristics were significantly associated with place of death (p < 0.01).



tion of deaths out of hospital over the study period, from
19.8% (433/2182) in 1992 to 30.2% (713/2359) in 1997
(Fig. 1). Logistic regression analysis confirmed this incre-
mental trend. Compared with 1992, the adjusted odds ratio
(OR) for dying out of hospital in 1997 was 1.8 (95% confi-
dence interval [CI] 1.5–2.0) (Table 2).

Table 2 shows the final adjusted results of the multivari-
ate regression analyses. After all other significant factors in
the model were accounted for, people who died out of hos-
pital were more likely to be female, to be 75 years of age or
older and to have survived longer than 60 days after diag-
nosis. Among those who died out of hospital, the adjusted
OR for being female was 1.2 (95% CI 1.1–1.3) even though
men accounted for 54.6% of all deaths. The adjusted OR
for those aged 85 years or more was twice that of those
aged less than 45 years (adjusted OR 2.2, 95% CI 1.7–2.8).
Those with a longer interval (more than 120 days) from
initial cancer diagnosis to death had an adjusted OR of 2.5
(95% CI 2.2–2.8) compared with those who survived
60 days or less.

People who died outside of metropolitan Halifax were
much less likely to die out of hospital than those in Halifax.
The odds of dying out of hospital among those in the Cape
Breton region were almost 50% less (adjusted OR 0.5, 95%
CI 0.5–0.6) (Table 2). Having received palliative radiation
was also found to be associated with reduced odds of dying
out of hospital (adjusted OR 0.8, 95% CI 0.7–0.9). In mul-
tivariate analysis, aggregate tumour group, neighbourhood
income quintile and urban v. rural residence did not prove
to be significant predictors of dying out of hospital.

Of the 4309 people within the metropolitan region of
Halifax who died of cancer, 1392 (32.3%) died out of hos-
pital, and 2223 (51.6%) were seen at least once by the re-

gional Palliative Care Program. After all other factors re-
tained in the multivariate model were accounted for, peo-
ple who died out of hospital were more likely than those
who died in hospital to have been admitted to the Palliative
Care Program (adjusted OR 1.4, CI 1.2–1.7) (Table 2).

Interpretation

We found a shift in place of death among patients with
cancer over the study period, from in hospital to outside of
hospital. This shift may have had as much to do with how
services are delivered in Nova Scotia as with personal
choice. The proportion of deaths that occurred out of hos-
pital increased from 19.9% to 30.2%. In addition, women,
elderly people, those who survived longer after diagnosis
and those referred to the Palliative Care Program were
more likely to have died out of hospital. Although it is not
possible to tell from administrative data whether the trend
is a response to patient demand for care at home or a result
of a reduction in hospital bed availability, the latter has
been clearly documented.1–3,23 In addition, the availability of
certain community-based services, namely home care24 and
referral to palliative care programs,25 increased substantially
during the study period.

In the United Kingdom the rate of home death among
patients with cancer changed little from 1985 (27%) to
1994 (26.5%).9 In Belfast specifically, the rate of home
death fell from 35% in 1977 to 28% in 1997.26 Concur-
rently, there was an increase in the rate of death in hospices
in the United Kingdom.9 There are no freestanding hos-
pices in Nova Scotia.

There are conflicting reports about the relation be-
tween age and location of death. Some investigators have
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Fig. 1: Proportion of deaths out of hospital and in hospital among adults in Nova
Scotia who died of cancer, 1992–1997.
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reported that elderly people indicate a preference to die in
hospital,27 whereas others have found that elderly people
prefer to die at home.28 In our study, people 85 years of
age or older were more than twice as likely to die out of
hospital as those aged less than 45. Preference likely de-
pends on personal experience, the course of the illness and
the availability of local health care services.21 Our data are
currently not in a form that allows separation of deaths in
long term care facilities from true “in-home” deaths. In
the case of sick elderly people who live at home, there is
substantial variability in the presence of spouse or children
caregivers.14,16,17,29 In the long-term care setting, there is
growing recognition of the need to enhance palliative care
to better meet the needs of residents. Clearly, with the re-

cently documented increase of 41% in the number of
Canadians aged 80 years or more,30 this issue will require
greater exploration as specific programs are designed to
meet the needs of elderly people.7

In our study, women were more likely than men to die
out of hospital. This result is in keeping with the findings of
Gilbar and Steiner.28 However, Higginson and colleagues9

found that women were less likely than men to die at home.
There is a need to explore geographic and cultural differ-
ences between the sexes in the desire for home death.

Cancer patients in Nova Scotia who did not live in the
metropolitan Halifax region were much less likely than
those who lived in Halifax to die out of hospital. Perhaps an
established “culture of caring” leads some communities to
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Table 2: Crude and adjusted odds of dying out of hospital, by potential predictors, for
Nova Scotia overall and for the Halifax region

Nova Scotia
n = 13 936

Halifax region
n = 4309

Predictor Crude OR
Adjusted OR

(and 95% CI)* Crude OR
Adjusted OR

(and 95% CI)†

Year of death
1992 1.0 1.0 (–) 1.0 1.0 (–)
1993 1.2 1.2 (1.0–1.4) 1.2 1.2 (0.9–1.5)
1994 1.5 1.5 (1.3–1.7) 1.2 1.2 (0.9–1.6)
1995 1.6 1.6 (1.4–1.9) 1.3 1.2 (1.0–1.6)
1996 1.7 1.7 (1.5–2.0) 1.5 1.5 (1.2–1.9)
1997 1.8 1.8 (1.5–2.0) 1.5 1.4 (1.1–1.8)
Sex
Male 1.0 1.0 (–) 1.0 1.0 (–)
Female 1.4 1.2 (1.1–1.3) 1.3 1.2 (1.0–1.4)
Age, yr
18–44 1.0 1.0 (–) 1.0 1.0 (–)
45–64 0.9 1.0 (0.8–1.2) 1.0 1.0 (0.7–1.5)
65–74 0.9 1.0 (0.8–1.3) 0.9 1.0 (0.7–1.4)
75–84 1.3 1.4 (1.1–1.7) 1.4 1.5 (1.1–2.2)
≥ 85 2.2 2.2 (1.7–2.8) 2.6 2.6 (1.8–3.8)
Region of death
Halifax 1.0 1.0 (–) – –
Cape Breton 0.5 0.5 (0.5–0.6)
Northumberland, Eastern Shore 0.7 0.7 (0.6–0.8)
South Shore, Annapolis Valley 0.7 0.7 (0.6–0.8)
Received palliative radiation
No 1.0 1.0 (–) 1.0 1.0 (–)
Yes 0.8 0.8 (0.7–0.9) 0.8 0.7 (0.6–0.9)
Admission to palliative care
program
No – – 1.0 1.0 (–)
Yes 1.2 1.4 (1.2–1.7)
Length of survival from initial
diagnosis, d
≤ 60 1.0 1.0 (–) 1.0 1.0 (–)
61–120 1.9 2.2 (1.8–2.6) 2.0 2.3 (1.7–3.0)
≥ 121 2.4 2.5 (2.2–2.8) 2.3 2.4 (1.9–2.9)

Note: OR = odds ratio, CI = confidence interval.
*Adjusted for year of death, sex, age, region, receipt of palliative radiation and length of survival.
†Adjusted for year of death, sex, age, receipt of palliative radiation, admission to palliative care program and length of survival.



care for dying patients in hospital more than other commu-
nities. Provincial health reports indicate that Cape Breton
has relatively higher volumes of patient-days per 1000 pop-
ulation and longer lengths of stay in acute care facilities than
other regions in the province.23 However, this does not ex-
plain everything. The Annapolis Valley region, where can-
cer patients also had a lesser likelihood of dying out of hos-
pital, has relatively fewer patient-days per 1000 and shorter
lengths of stay in acute care facilities than Cape Breton
does.23 A combination of factors may be contributing to the
location of death, including how hospitals are utilized in dif-
ferent regions and the availability of community-based ser-
vices. What part of a city or region people live in has been
found by others to be predictive of location of death.26

Income has variably predicted location of death.15,26 In
our study, income was a predictor in the univariate analysis
only. Our data suggest that differences by income might be
explained by “region” or “age” or both in multivariate
analysis. Our finding that people with shorter survival after
diagnosis were much more likely to die in hospital than
those with longer survival is in keeping with previous re-
ports.8 With limited time to effect interventions, it may be
a challenge to establish the care preferences of such ill pa-
tients and their family and then organize this care in the
home. Nevertheless, as hospitals continue to downsize, we
may need to develop more responsive services to meet
these “acute” needs.

People who received palliative radiation therapy may
have had more complex symptom control needs as well as a
greater likelihood of being in hospital for symptom control
at the time of death than people who did not receive such
therapy. Regarding palliative care programs, we suspect
that both greater use of the Palliative Care Program by
those desiring to die out of hospital and the focus of the
program on keeping people with advanced cancer out of
hospital resulted in the positive association between admis-
sion to such a program and out-of-hospital death.

Our data were restricted to available administrative
sources. In the future we hope to add data on home care,
referral to palliative care programs outside the Halifax re-
gion, long-term care, metastatic disease sites and patients’
stated preferred location of death. In addition, research is
needed to determine how home care, primary care and spe-
cialized palliative care services are used by those who die
out of hospital.

Conclusion

A substantial shift occurred in Nova Scotia between
1992 and 1997 in place of death for people who died from
cancer. Given that most people with this disease would pre-
fer their care to be in the community, we have challenges
before us. As a nation with an aging population we have a
substantial moral responsibility to care for dying people in
whatever location best serves their needs. The development
of a national palliative care strategy is now on the agenda of

the federal government.31 As such a strategy is developed,
we will need to develop health policy and service delivery
programs that attempt to meet all needs, regardless of age,
sex, place of residence and socioeconomic status.
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the CMA councils or committees that provide policy advice and
recommendations. 

Positions on one or more of these councils and committees
may become available in the coming year. CMA members
interested in being considered for these positions must re-
spond to the CMA no later than March 3, 2003.

“To influence change, you have to be involved.”
— Dr. Douglas Perry, Chair, CMA Board of Directors, 2002–2003

Council and Committee Officer
Canadian Medical Association

1867 Alta Vista Drive
Ottawa ON  K1G 3Y6

Tel: 800 663-7336 x1133
Fax: 613 526-7570

email: marion.fuller@cma.ca


