
Population-based study of place
of death of patients with cancer:

implications for GPs

ABSTRACT

Background 
A majority of patients with cancer who are seriously
ill have a preference of dying at home. However, only
a minority of patients actually die at home in most
Western countries.

Aim
To explore factors associated with place of death in
an unselected population of patients with cancer.

Design of study 
Case-control study.

Setting 
County of Funen, Denmark.

Method
Register linkage from six Danish healthcare registers.

Results 
The GP’s home visit during the last 3 months before
death was inversely associated with dying in hospital
(adjusted odds ratio [OR] = 0.08, 95% confidence
interval [CI] = 0.06 to 0.12) and so were community
nurses visiting the home (OR = 0.36, 95% CI = 0.26
to 0.48). Furthermore, being married (OR = 0.68, 95%
CI = 0.56 to 0.85), and age at death of 40–65 years
(OR = 0.70, 95% CI = 0.56 to 0.90) seemed to have
an effect. Hospital death was associated with
survival time of less than 1 month (OR = 2.27, 95%
CI = 1.69 to 3.13). Type of cancer, sex, or residence
(urban versus rural) were not associated with a
hospital death in this multivariate analysis.

Conclusions 
Dying at home was, to a higher extent, associated
with GP visit and, to a lesser extent, community
nurse visit than with clinical and sociodemographic
characteristics of patients with cancer. In our view,
these findings indicate the importance of the GP in
particular. To increase the opportunity to die at home,
more research is needed on the role of the GP and
the interface between GPs and other providers of
health care at home for patients who are terminally ill
with cancer.

Keywords 
family practice; health services research; neoplasm;
palliative care; place of death.

INTRODUCTION
Dying at home and remaining at home for as long
as possible are of great importance to a majority of
patients who are seriously ill with cancer and their
families.1–3 However, only a minority of patients
actually die at home in most Western countries.4–6

Factors influencing place of death in unselected
populations of patients with cancer are not fully
understood. A series of epidemiological studies
have found associations between home death and
age, sex, type of cancer and survival time,7–9 but
the findings have not been consistent. Randomised
trials evaluating different home-based palliative
programmes10–11 have found that palliative care
interventions, such as specially trained staff,
enabled more patients to die at home. Those
studies were, however, based on small, selected
populations and effectiveness remained unclear12–13

until recently, when a review found a small
quantitative benefit of intervention with palliative
teams.14 However, there is lack of assessment of
the influence of non-specialised community
services, such as, general practice and community
nurse services. 

The Danish National Health Care system is
divided into three administrative levels, where the
responsibility for the financing and managing of
hospitals lies with 15 administrative units (14
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counties and one hospital authority for the capital).
GPs are self-employed but paid through taxes in a
blended remuneration system with capitation fee
and fee for service.15 Community nurse services
and nursing homes are owned by the 271
municipalities. 

The aim of this study was to explore factors
associated with place of death in an unselected
population of patients dying from cancer and, in
particular, to explore whether GP and community
nurse services were associated with place of death
adjusted for patient-related factors. 

METHOD
Population registers
The setting of the study was the County of Funen
in Denmark, with a population of 470 000. We
obtained data from Danish population-based
registers through use of the unique identification
number assigned to everyone living in Denmark,
thus ensuring accurate, individual-based linkage of
information between registers. More specifically,
we used information from four national registers
and two local registers: the Danish Cancer
Register,16 the Danish National Register of Causes
of Death,17 the National Discharge Register,18 the
civil registration system,19 The Billing Database of
the Health Administration of the County of Funen,
and registrations of community nurse activities.

Patients 
The study sample was composed of all patients
who died due to cancer in the County of Funen
between 1 January 1996 and 31 December 1998.
The Danish Cancer Register goes through a
profound validation process. Data in this study
represents the latest validated data at the time of
writing. Data were collected from 3 months prior to
death. After an initial description of place of death
in the total cohort, we excluded the population
living in nursing homes at the beginning of the

observation period as well as those who moved to
nursing homes during the whole 3-month period
(Figure 1). The cohort used in the analysis,
therefore, comprised of those who were resident at
home (n = 4092).

A breakdown of the patients shows that 2399 of
these patients died in hospital and 438 died in
nursing homes. For 34 patients the place of death
was unknown. A total of 2871 patients, therefore,
did not die at home, unlike the 1221 control
patients. The patients who died in nursing homes
in the analysis cohort were those on a temporary
respite stay, whose deaths could reasonably be
considered as institutional deaths. 

Cancer diagnosis, age at diagnosis, and other
details of diagnosis were obtained from the Danish
Cancer Register. Data on the frequency of
consultations with GP were collected from The
Billing Database of the Health Administration of the
County of Funen, an administrative register of all
GP activity. As a result of the automatic deletion of
records more than 5 years old, the analysis was
limited to deaths that occurred between 27 March
1997 and 31 December 1998. This subgroup was,
however, compatible with the total study group.
Community nurse activity was extracted from
administrative data files in the provincial capital,
Odense. From the National Discharge Register,
containing information about all citizens diagnosed
or treated in a hospital setting, we obtained date
and type of admissions, ambulatory contacts, and
operations. Demographic variables and information
on change of residence were obtained from the
civil registration system.

Data analysis
We estimated the odds ratio (OR) of dying in
hospital by logistic regression models, and

How this fits in
A majority of patients with late-stage cancer wish
to die at home or at least spend as much time as
possible at home. In most Western countries,
however, only a minority of patients actually die at
home. The results of this large population-based
study showed that home visits conducted by GPs
were strongly associated with the possibilities of
patients with cancer to die at home. Patient-related
factors such as age, sex, and type of cancer do not
appear to affect the place of death.

Figure 1. Place of death
and change of residence
during the last 3 months
of life for patients with
cancer (n = 4386).
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calculated 95% confidence intervals (CIs). In the
models we adjusted for potential confounding
factors, such as type of cancer, duration of disease,
severity of disease by number of ambulatory
contacts, sex, age, marital status, number of
children, geographic area, and citizenship. Cancer
diagnoses were grouped in six categories: four
separate categories for the four most frequent
cancers (lung, breast, colon/rectum, prostate), one
category for the haematological cancers (the
course of which are rapid and treatment-intense),
and one final category containing other cancers. We
calculated the survival time by subtracting the date
of diagnosis from the date of death and
subsequently dichotomised the result (less than
1 month, more than 1 month). 

GP activities were measured by number and type
of contacts (surgery consultation, telephone

consultation, home visit, and out-of-hours services
in general practice cooperatives). Community
nurse activity was measured in a subanalysis in the
provincial capital, and patients were dichotomised
as those who were with and without nurse contact.
Time at home was calculated as days not
hospitalised from diagnosis to death, left censored
at 90 days; that is, the number of days possible to
receive home visits. The home visit rate was
calculated by the number of home visits divided by
time at home in the last 90 days before death. A
multivariate logistic model was fitted using the rate
of home visits along with previously identified
predictors. Further, a matched case-control study
was conducted. 

Among those who died in hospital we found the
date of the ultimate admission and matched this
date with randomly chosen controls (home deaths).
The matching process allowed identification of 423
randomly selected cases with a corresponding
control in the analysed cohort. From this, we
compared the ultimate period at home for cases
with matching controls. We then adjusted for the
previous explored covariates. Finally, we described
the population not receiving home visits. All
analyses were conducted using Stata 8.

RESULTS
During the 3-year study period, 4386 adult patients
(aged at least 18 years of age) died with cancer
considered the primary cause of death. Figure 1
shows the place of residence, the place of death,
and migration patterns of patients with cancer in
the 3 months prior to death. In the total cohort only
28% died at home, 55% died in hospital, 16% in
nursing homes, and for 1% the place of death was
unknown. Some 9% (438) were temporarily
admitted to nursing homes where they died. In the
analysis of patients who were resident at home at
the time of death, 2871 died in a hospital, nursing
home, or an unknown place; controls consisted of
1221 patients, who died at home. 

Table 1 shows patient characteristics for those
who died in hospital or in nursing homes and the
controls, who died at home. In the univariate
analyses we found a higher proportion of women
than men dying at home in the 40–65 year age
group. Being married and having children made it
less likely that a patient would die in hospital,
although we found no association with geographic
locations. On the other hand, we found that GP
home visits and visits by community nurses to be
strongly inversely associated with hospital death
and we found an association between dying in
hospital and short survival time as well as
haematological cancer. 
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Institutional death (patients) Home death (controls) 
(n = 2871, [%]) (n = 1221, [%])

Sex:

Male 1490 (52) 655 (54)

Female 1381 (48) 566 (46)

Age at death (years):

18–39 35 (1) 12 (1)

40–65 717 (25) 349 (29)

>65 2119 (74) 860 (70)

Marital status:

Married 1882 (66) 916 (75)

Widowed, divorced or single 989 (34) 305 (25)

Children:

0 1353 (47) 505 (41)

≥1 1518 (53) 716 (59)

Primary cancer:

Lung 609 (21) 277 (23)

Colon/rectum 273 (10) 133 (11)

Breast 205 (7) 117 (10)

Prostate 175 (6) 90 (7)

Haematological 109 (4) 20 (1)

Others 1500 (52) 584 (48)

Time of diagnosis to death:

> 1 month 2253 (78) 1117 (91)

< 1 month 618 (22) 104 (9)

Geographic area:

Urban 2209 (77) 956 (78)

Rural 662 (23) 265 (22)

Nationality:

Danish 2850 (99) 1208 (99)

Other 21 (1) 13 (1)

Table 1. Characteristics of patients and controls.
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We examined the association of these variables
in an adjusted multiple logistic regression model
(Table 2). The strongest association was the GP
paying at least one home visit during the last
3 months, but community nurse visits also had an
impact. If we made a separate analysis excluding
all GP services in the last 14 days, for example, the
difference between the two groups declined but
were still significant: OR = 0.52, 95% CI = 0.43 to
0.63. When we analysed the last period at home
before last admission in a matched case-control
study, matched according to time of final
admittance and adjusted for the previous explored
covariates, we retrieved the significant association:
OR = 0.22, 95% CI = 0.15 to 0.41. The odds of
hospital death consistently decreased with the rate
of home visits by a GP, and the home visit rate was
a strong predictor of home death (Table 3). The
patients not receiving home visits (n = 653) were
younger (67 years versus 73 years, t-test:
P<0.001), spent shorter time at home (65 days
versus 71 days, t-test: P<0.001), and more had
children (65% versus 50%, Fischer’s Exact test:
P<0.001). 

DISCUSSION
Summary of main findings
Our findings indicate that home visits conducted
by GPs were strongly associated with the
possibilities of a home death for patients with
cancer and a similar trend was found for visits by
community nurses. Furthermore, in agreement with
previous studies,4,7–9 we found that dying at home
was associated with marital status and age, and
was inversely associated with short survival time
(less than 1 month from diagnosis). These
associations were, however, much weaker than the
association with home visits.

Comparison with existing literature 
Our results based on a Danish cohort fit well with
recent studies, although those studies were not
population-based as was ours. These studies
showed that the GP’s support of patients with end-
stage cancer and home visits were associated with
dying at home.20,21 Dying at home, however, is only
one element of a ‘good death’. For example pain,
symptom management, preparation for death, and
opportunity to achieve a sense of completion22 are
other elements of a ‘good death’. This type of
study cannot illuminate all aspects of the quality of
end-of-life care, however place of death can imply
some of the elements.

Strengths and limitations of this study
The study had the strength of being a large
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Crude Adjusted
Odds ratio (95 % CI ) Odds ratio (95 % CI )

GP:

No home visits 1.00 1.00

Home visits 0.09a (0.06 to 0.13) 0.08a (0.06 to 0.12)

Community nurse:

No contact 1.00 1.00

Contact 0.32a (0.24 to 0.42) 0.36a (0.26 to 0.48)

Sex:

Male 1.00 1.00

Female 0.96 (0.81 to 1.15) 0.92 (0.74 to 1.14)

Age at death (years):

18–39 0.98 (0.45 to 2.17) 0.61 (0.24 to 1.52)

40–65 0.86 (0.70 to 1.04) 0.70a (0.56 to 0.90)

>65 1.00 1.00

Marital status:

Single, divorced, widowed 1.00 1.00

Married 0.65a (0.53 to 0.78) 0.68a (0.56 to 0.85)

Number of children:

0 1.00 1.00

≥1 0.83 (0.69 to0.99) 0.86 (0.70 to1.06)

Primary cancer:

Lung 0.87 (0.68 to1.09) 0.99 (0.77 to1.25)

Colon/rectum 0.78 (0.58  to 1.02) 0.79 (0.58  to 1.09)

Breast 0.66 (0.49 to 0.92) 0.73 (0.51  to 1.05)

Prostate 0.87 (0.62 to1.23) 1.04 (0.71 to 1.54)

Haematological 1.43 (0.81 to2.56) 1.35 (0.74 to 2.50)

Others 1.00 1.00

Time of diagnosis to death:

>1 month 1.00 1.00

<1 month 2.94a (2.17 to 3.85) 2.27a (1.69 to 3.13)

Geographic area:

Urban 1.08 (0.87 to 1.32) 1.09 (0.87 to 1.35)

Rural 1.00 1.00

aP<0.05.

Table 2. Associations with hospital death.

Rate of home visits Crude Adjusted
(per month) Odds ratio (95%CI) Odds ratio (95%CI)

0 1.00 1.00

0.1–0.5 0.15 (0.10 to 0.23) 0.14 (0.09 to 0.21)

0.6–1 0.12 (0.08 to 0.18) 0.11 (0.07 to 0.17)

1–2 0.08 (0.05 to 0.11) 0.07 (0.05 to 1.00)

2–4 0.06 (0.04 to 0.09) 0.06 (0.04 to 0.08)

>4 0.05 (0.03 to 0.06) 0.05 (0.03 to 0.08)

Table 3. Association of rate of GP home visits with hospital
death.
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population-based study with high data quality. First
of all, the personal identification number from the
Danish Civil Registration Register ensured reliable
linkage of information. The validity of the Danish
Cancer Register is high compared with other
disease registers23 and the National Discharge
Register concerning the administrative data has
been validated finding agreement of 98.5%.18 The
information about GP services was retrieved from
the National Health Insurance data, which is used
for remuneration of GPs and validated successively
by the health authorities. 

Our results should, however, be interpreted with
caution. First of all, as the study is retrospective it
potentially suffers from the typical weaknesses of
such studies: reversal of causality,
misclassification of exposure, and selection bias of
cases and/or controls. Although the design of the
study is retrospective, we are, by using the dates in
the registers, sure that the exposure of interest,
home visits by GP, and contacts with district nurse,
occurs before the outcome, place of death.
Furthermore, by analysing all cancer deaths in a
well-defined region and timeframe we are sure that
our study is not biased from differential selection of
either cases or controls on the basis of their
exposure status. 

The most ideal design would be a prospective
study but this would be difficult to conduct without
risk of substantial bias. Prediction of a patient
death can not be precise,24 that is, entry to a
prospective study will introduce selection bias.
Furthermore, it would be unethical to preclude a
GP home visit if requested by the patient.

Attrition due to deterioration of the condition,
drop-outs, and small sample size25,26 is a well-
known problem in palliative care research, and can
hamper conduction of prospective randomised
clinical trials. The major problem induced by the
retrospective data collection is the left censoring,
that is, restricting the analysis to the last 3 months.
We had to introduce left censoring (date of death
minus 3 months) to get good data quality but as a
consequence we cannot allow for any events prior
to the 3 months before death in our study. We did,
however, find similar results for those diagnosed
less than 3 months before death and those who
were given a diagnosis prior to the 3 months before
death. 

The patient’s preference for a home death is a
known predictor of dying at home,27 but we do not
have information recorded on this in our data. As
such, we cannot rule out whether the strong
association between GPs paying a home visit and
dying at home is a marker of such a decision being
made either by the GP and the patients jointly, or

by the patient alone to achieve death at home. In
spite of this, we consider our results interesting, as
the established dose–response relationship would
seem to confirm the usefulness of GPs’ visits for
implementing such a decision. 

In relation to care from other sources, the
existence of an informal carer is also a known
predictor of dying at home.8 We tried to account for
this by including proxy variables (marital status,
children, sex, and age) in the analyses and found
that the association between GP home visits and
place of death was unchanged. 

The most important unobserved patient
characteristic (apart from the preference for place
of death and the care from other sources
discussed above) is the patient’s general need of
care. We tried to account for this by adjusting for
number of ambulatory contacts, type of cancer,
sex, and age in the analyses. Given the size of the
association, we find it unlikely that the strong
association can be entirely explained by a patient’s
general need of care. Furthermore, the need for
symptom management and with that, the need of
acute care interventions by GPs including out-of-
hours consultations, increases in the last weeks of
life. We found, however, that the association
persisted eliminating all services the last 2 weeks
in the adjusted regression and in the matched
case-control study, matching according to the
period before the last admission of the patient.

We investigated whether the association of home
visits with home death was a result of different
exposure time, that is, time not in hospital.
However, stratifying on time at home we found a
significant adjusted and unadjusted association.
Furthermore, our analysis identified the rate of
home visits as a predictor of place of death which
showed a strong dose–response relationship with
respect to place of death. In the latter analysis the
amount of time spent at home in the last 3 months
is implicitly accounted for, since the rate is the
number of home visits relative to time spent at
home. The interpretation is, therefore, that among
patients spending similar amounts of time at home,
those with more home visits have a higher chance
of dying at home.

Findings regarding home visits by community
nurses seemed to show the same tendency as
home visits by a GP, but this result is entirely based
on an urban population and can only be
extrapolated to the entire population with caution. 

Implications for further research or clinical
practice
The results of the present study could be of interest
to health service planners and health authorities.



British Journal of General Practice, September 2005

The organisation and the services of the healthcare
system seems more important than patient-related
factors in meeting, not just the needs of patients
with late-stage cancer but probably also the needs
of patients with other end-stage, non-malignant
disease.28 In this study, the GP seems to have an
important role, especially in the last weeks before
death. To increase the opportunity for patients with
cancer to die at home, more research is needed on
the particular role of the GP and to identify barriers
for providing home visits in end-stage care.
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