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ABSTRACT
Background
Most cancer patients die at institutions despite their
wish for home death. GP-related factors may be crucial
in attaining home death.

Aim
To describe cancer patients in palliative care at home
and examine associations between home death and
GP involvement in the palliative pathway.

Design of study
Population-based, combined register and
questionnaire study.

Setting
Aarhus County, Denmark.

Method
Patient-specific questionnaires were sent to GPs of
599 cancer patients who died during a 9-month period
in 2006. The 333 cases that were included comprised
information on sociodemography and GP-related
issues; for example knowledge of the patient,
unplanned home visits, GPs providing their private
phone number, and contact with relatives. Register
data were collected on patients’ age, sex, cancer
diagnosis, place of death, and number of GP home
visits. Associations with home death were analysed in
a multivariable regression model with prevalence ratios
(PR) as a measure of association.

Results
There was a strong association between facilitating
home death and GPs making home visits (PR = 4.3,
95% confidence interval [CI] = 1.2 to 14.9) and
involvement of community nurses (PR = 1.4, 95% CI =
1.0 to 1.9). No other GP-related variables were
statistically significantly associated with home death.

Conclusion
Active involvement of GPs providing home visits and
the use of home nurses were independently associated
with a higher likelihood of facilitating home death for
cancer patients. The primary care team may facilitate
home death, accommodating patients’ wishes. Future
research should examine the precise mechanisms of
their involvement.

Keywords
Denmark; family practice; neoplasm; palliative care;
primary health care; terminally ill.

INTRODUCTION
Most cancer patients die at institutions, despite most
patients’ wishing to die at home.1,2 GPs and
community nurses often play an important role in
palliative care at home.3,4 It has been postulated that
the low percentage distribution of home deaths may
be rooted in poor delivery of primary health care.5

However, studies indicate that GP involvement is
associated with facilitating home death.6–9

Furthermore, despite earlier studies identifying
considerable dissatisfaction with symptom control in
a primary care setting,3,10 satisfaction with GPs was
still rated high3 and relatives valued the involvement
of GPs.11,12 All in all, it suggests that good palliative
care amounts to more than simply a certain degree of
symptom control.
Most extant research focuses on specialised

institution-based palliative care. Studies are needed
into how to support and improve GP involvement in
palliative care, and to gain knowledge of the actual
extent and nature of this involvement in facilitating
home death.
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How this fits in
Research in palliative care often focuses mainly on specialised, institutionally-
based palliative care. The types and quality of primary care services may,
however, be crucial in facilitating home death. This study offers new knowledge
about associations between home death and primary care services, especially
in relation to GP-related factors.

The aim of the present study was to describe
cancer patients in palliative home care in relation to
demographic characteristics, the palliative pathway,
and degree of GP involvement. Another aim was to
examine the association between home death and
GP involvement in palliative pathways, identifying
significant factors for supporting home death.

METHOD
Setting
The Danish healthcare system is financed through
tax; more than 98% of Danes are registered with a
GP and receive free medical care.13 Danish GPs are
gatekeepers for access to specialist treatment and
are responsible for frontline care 24 hours a day.
Large GP cooperatives provide out-of-hours care.
All Danish citizens are registered with unique civil

registration numbers.14 Through these, questionnaire
data were linked to health register information.
Denmark has no formal national agreement on task

distribution in palliative care, but Aarhus County
provided a special fee for GP involvement in
palliative care. Community nurses employed by the
municipalities are often involved in palliation and visit
patients on a 24-hour basis. Specialist palliative
visiting teams based at the major hospitals are
available during daytime hours, and specialist advice
can be obtained by telephone from GPs or
community nurses.
Aarhus County comprises 43 municipalities, with

approximately 640 000 inhabitants at the time of the
study (12% of the Danish population). Figures from
2005 indicated that 1680 people die from cancer
there each year.15

Study population and sampling
Adults in Aarhus County who died from cancer from 1
March to 30 November 2006, and who had received
palliative care at home either from GPs, community
nurses, or palliative specialist teams were included.
Since no database on palliative patients was available,
and since the Danish Register of Causes of Death was
still not updated on deaths in 2006, the patients were
sampled by combining official register data with
questionnaire information. The questionnaires were
answered by patients’ GPs, who were asked if
palliative care had been provided in the patient’s home.

From the county hospital discharge register 29 043
individuals ≥18 years of age who were registered with
at least one cancer diagnosis (ICD-10) (excluding non-
melanoma skin cancers) during the period November
2006 and 10 years back were identified. In December
2006, using the Civil Registration System database,
813 patients were identified among the 29 042 who
died between 1 March and 30 November 2006
(9 months). From the regional health authority’s register
their GPs were identified. Eight (1.0%) patients were
not registered with a GP and 18 (2.2%) had moved
from the county after having been diagnosed, leaving
787 deceased cancer patients. A questionnaire was
sent to their GPs.
In late 2008, data from the Danish Register of

Causes of Death for 2006 was available. Merging
information of cause of death with the primary
database, 188 patients were excluded who were not
registered as cancer deaths, which reduced the study
population to 599 deceased cancer patients (Figure 1).

Data collection
GP questionnaires included themes identified
through literature studies, clinical experience and
group interview studies with bereaved relatives.12 It
involved professionals such as GPs, community
nurses, and hospital consultants (MA Neergaard,
unpublished data, 2009). The 72-item questionnaire
was pilot-tested among 30 GPs in another Danish
county.
In partnership practices, the GPs most familiar with

the patients were asked to answer the questionnaire.
GPs received a small economic compensation for
their efforts. Non-responders were sent reminders 4
and 7 weeks following the first questionnaire.
Retrieved were register data on patients’ age

(18–65, ≥66 years), sex, cancer diagnosis (lung,
colorectal, breast, prostate, other), place of death,
home visits provided by GPs (0, 1, 2, 3, >3, and
dichotomised into no/yes) in the period 3 months
prior to the patients’ death. The questionnaires
included information on the patients’ marital status
(single, married, or cohabiting), patients’ children
(no, yes at home, yes not at home), GPs’ knowledge
of the patient before the palliative period
(dichotomised into poor [1, 2 on a 1–5 point scale]
and good [3, 4, and 5]), whether GPs provided their
private phone number for emergency advice
(no/yes), whether GPs had contact with patients’
relatives (no/yes), whether community nurses
(no/yes) or a specialist team (no/yes) were involved,
and the duration of the palliative period at home and
in total. The palliative period was defined as the last
period of the patient’s life during which all curative
treatment had ceased and care and treatment were
solely palliative.



Analysis
‘Home death’ was defined as the outcome measure
and associations between home death and patient,
GP, and palliative pathway variables were analysed.
Place of death is defined in the Danish Register of
Causes of Death as ‘home’, ‘nursing home’, ‘hospital
or hospice’ and ‘death in other places’. Since the
patient’s own GP provides care for the patient at
home as well as in nursing homes, ‘home death’ was
defined as death either at home or at a nursing
home. GPs are rarely involved in palliative pathways
at hospices, but the register data did not allow
separation between hospital and hospice deaths.
Unadjusted and adjusted associations were

calculated. Using robust variance estimates, the
estimates were adjusted for clustering of patients in
practices.16 Prevalence ratios (PRs) with 95%
confidence intervals (CIs) were used as a measure of
association. Due to the high prevalence of the
outcome measure (more than 20% home deaths),
odds ratios would overestimate the association.17

PRs were calculated with generalised linear models
with log link and within the Bernoulli family, and since
the model could not converge, the Poisson
regression model was used.17,18

The variables were assessed for collinearity
(Pearson’s correlation coefficient >0.4) and
multicollinearity (variance inflation factor [VIF] <10).

[Explanation: If VIF of an independent variable is x, it
means that the standard error of that variable’s
coefficient is √x times as large as it would be if the
variable were uncorrelated with other independent
variables.]19 None of the included variables had to be
excluded because of collinearity. The duration of the
palliative period spent at home was also added as a
confounder, since it could be associated with GPs’
possibility to provide palliative services. Data were
analysed using STATA 10 (Stata Statistical Software,
Release 10, StataCorp LP, College Station, TX).

RESULTS
Among the 599 questionnaires sent to GPs, 72 were
excluded because GPs stated that no home care
was provided during the palliative pathway. Of the
remaining 527 included patient deaths, a total of 333
questionnaires from 231 general practices were filled
in (response rate 63.2%) (Figure 1). Characteristics of
cases included in the study are seen in Table 1. The
case data are derived from GP questionnaires and
registers, while data on cases from GPs who did not
respond are from registers.
General practices completed questionnaires for

one to six patients (mean: two patients). Non-
responding practices were not statistically
significantly different from participating practices
with respect to organisation (single or partnership),

British Journal of General Practice, September 2009 673

Original Papers

29 043
Patients with a cancer diagnosis in Aarhus County

within 10 years before 17 November 2006

813
Cancer patients in Aarhus County died between

1 March and 30 November 2006

787
Cancer patients in Aarhus County died between

1 March and 30 November 2006
registered with a GP

599
Patients registered as cancer deaths in

Aarhus County died between 1 March and
30 November 2006 registered with a GP

527
Cases of deceased cancer patients

were included in the study

333 GP questionnaires were filled in

28 230 Alive or dead before 1 March 2006 or <18 years old

8 Not registered with GP and 18 moved out of the area

188 Not registered as cancer deaths in
The Danish Register of Causes of Death

72 Cases excluded because of no palliative care

194 Non-responders:
9 GPs retired, were ill, or had died
73 GPs did not want to participate

87 GPs did not respond
25 GPs stated ‘Not cancer death’

Figure 1. Flow-chart of
sampling of study
population and GP
questionnaires: responders
and non-responders.



British Journal of General Practice, September 2009674

MA Neergaard, P Vedsted, F Olesen, et al

Cases of
Cases in study non-responders
(n = 333) (n = 194)

Patient’s age at time of death, years mean (95% CI) 69.4 73.5
(68.0 to 70.8) (71.7 to 75.3)b

Patient’s sex, n (%): Male 181 (54.4) 113 (58.3)
Female 152 (45.6) 81 (41.7)

Primary cancer diagnosis, n (%): Bronchus/lung 65 (19.5) 37 (19.1)
Colon/rectum 50 (15.1) 32 (16.5)
Breast 34 (10.2) 22 (11.3)
Prostate 39 (11.7) 31 (16.0)
Other 145 (43.5) 72 (37.1)

Patient’s marital status, n (%): Single 125 (39.8) –
Married 189 (60.2)

Having children, n (%): No 32 (11.0) –
Yes, living at home 34 (11.7)
Yes, adults 226 (77.3)

Place of death, n (%): Home 120 (36.0) 70 (36.1)
Nursing home 69 (20.7) 51 (26.3)
Hospital/hospice 140 (42.0) 70 (36.1)
Other (for example other institution) 4 (1.2) 3 (1.5)

GP involvement in palliation, n (%): No 37 (11.3) –
Yes 290 (88.7)

GP’s knowledge prior to palliative period, n (%): Poor 44 (13.3) –
Well 279 (86.7)

Number of home visits by GP during the last 3 months, median (IQI) 3 (1–6) 3 (1–5)

GP home visits in the last 3 months, n (%): 0 44 (13.2) 26 (13.4)
1 48 (14.4) 30 (15.5)
2 40 (12.0) 30 (15.5)
3 49 (14.7) 24 (12.4)
>3 152 (45.7) 84 (43.3)

Unplanned home visits by GP, n (%): No 134 (49.1) –
Yes 138 (50.9)

GP gave private number to patient to use in No 164 (58.4) –
out-of-office hours, n (%): Yes 116 (41.6)

GP had made a plan with the patient for whom to No 180 (63.8) –
contact in out-of-office hours: Yes 102 (36.2)

GP had contact with relatives, n (%): No 39 (13.5) –
Yes 243 (86.5)

Community nurse involvement, n (%): No 105 (31.1) –
Yes 228 (68.9)

Specialist team involvement, n (%): No 206 (61.9) –
Yes 127 (38.1)

Common involvement of professionals, n (%): GP and community nurse 220 (66.1) –
GP and specialist team 114 (34.2)
GP, community nurse and 96 (28.8)
specialist team

Duration of palliative period related to place of Institution (hospital/hospice) 17.5 (14.6 to 20.3) –
death, weeks mean (95% CI): Home (home, nursing home) 17.9 (15.4 to 20.3)

Total 17.8 (15.9 to 19.6)

Time spent at home related to place of Institution (hospital/hospice) 14.6 (11.8 to 17.3) –
death, weeks mean (95% CI): Home (home, nursing home) 14.5 (12.5 to 16.6)

Total 14.6 (13.0 to 16.3)

Percentage of time spent at home related to Institution (hospital/hospice) 75.1 (71.0 to 79.1)
place of death, mean, % (95% CI): Home (home, nursing home) 84.0 (80.5 to 87.6) –

Total 80.1 (77.4 to 82.8)

aThemes in the 72-item questionnaires included: information about closest relative and the community nurse/centre involved,
GP knowledge of patient before the palliative pathway, length of the palliative period, type of contact, patient’s wish for place of
death, care for relatives, cooperation with other healthcare professionals, evaluation of the care provided, overall view on
palliative care in primary care and demographic data of the GP’s practice. bStatistically significantly different from cases in
study. Not all sums of percentages equal 100.0% because of rounding off. IQI = interquartile interval.

Table 1. Characteristics of 333 included cases and 194 cases not included because
the GP did not respond.a
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patients per GP, and number of questionnaires sent
per practice (data not shown).
The 194 cases from non-responding GPs were not

statistically significantly different from included cases
regarding patients’ sex, place of death, and number of
GP home visits (Table 1). However, patients in the non-
participating group were statistically significantly older.

Descriptive data
GPs were involved in 89% of the cases, knew the
patient well before the palliative period (87%) and
had contact with the relatives (87%). In nearly half of
the cases, GPs paid at least four home visits during
the last 3 months of patients’ lives, and in only 13%
of the cases did the GP not pay home visits at all.
Likewise, in nearly half of the cases, GPs provided
special services like unplanned home visits and
offering their private phone numbers (Table 1).
In two-thirds of the cases GPs were involved

together with community nurses, and in one-third of
the cases a specialist team was involved. In 80 cases
(24.0%) GPs were involved without community
nurses or specialist team (Table 1).
More than half of patients died at home (one-fifth

at a nursing home). However, those who eventually
died at institutions spent more than 75% of their time
at home during the palliative pathway (Table 1).

Association with home death
GP home visits were positively associated with
facilitating home death (PR = 4.5, 95%CI = 1.3 to 15.6)
This is shown in Table 2; a total of 333 cases were
included in the analyses, and unadjusted and adjusted
PRs are shown with 95% CIs. Home visits (no/yes)
were also replaced with an ordered categorical variable
(0, 1, 2, 3, and ≥4), referring to the actual number of
visits, in the same model (data not shown). When GPs
made three or more home visits, the patient’s likelihood
of attaining home death increased significantly (PR for
three home visits = 6.9, 95% CI = 2.0 to 23.4), PR for
≥4 home visits = 6.1 (95%CI = 1.8 to 20.0) with 0 home
visits as reference group).
To examine the effect on the model of the inclusion

of patients who died at nursing homes, the analysis
was also run without cases with ‘nursing home
death’. The positive association between facilitating
home death, the GP making home visits (PR = 3.7,
95% CI = 1.0 to 12.9) and the involvement of
community nurses (PR = 1.6, 95% CI = 1.0 to 2.6)
persisted for those 120 patients who died in their own
home compared with those who died at an institution.
Further, involvement of community nurses (PR =

1.3, 95% CI = 1.0 to 1.8) and having prostate cancer
compared with lung/bronchus cancer (PR = 1.3, 95%
CI = 1.0 to 1.8) were just significantly positively
associated with facilitating home death.

DISCUSSION
Summary of main findings
In a consecutive group of cancer patients who died
from cancer with a palliative pathway at home
(including nursing home), a strong association
between GP home visits and facilitating home death
was found (Table 2). Further, an increased likelihood
of home death was seen when GPs paid three or
more home visits during the last 3 months. The
association persisted when excluding the cases with
death at nursing homes.
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Unadjusted PR Adjusted PR
(95% CI) (95% CI)

Age of patient, years
18–65 1.0 1.0
≥66 1.3 (1.0 to 1.7)a 1.1 (0.8 to 1.5)

Sex of patient
Male 1.0 1.0
Female 0.8 (0.7 to 1.0) 0.8 (0.6 to 1.1)

Primary cancer diagnosis
Bronchus/lung 1.0 1.0
Colon/rectum 1.1 (0.8 to 1.5) 1.2 (0.9 to 1.8)
Breast 1.1 (0.8 to 1.6) 1.3 (0.9 to 2.0)
Prostate 1.3 (0.9 to 1.7) 1.3 (1.0 to 1.8)a

Other 1.0 (0.8 to 1.3) 1.2 (0.9 to 1.6)

Patient’s marital status
Single 1.0 1.0
Married 1.0 (0.9 to 1.3) 1.0 (0.8 to 1.2)

Children
No 1.0 1.0
Yes, living at home 0.9 (0.6 to 1.3) 1.0 (0.6 to 1.5)
Yes, adults 1.0 (0.7 to 1.3) 1.0 (0.7 to 1.4)

GP knowledge prior to palliative period
Poor 1.0 1.0
Well 1.2 (0.9 to 1.7) 0.9 (0.6 to 1.3)

Home visits by GP
No 1.0 1.0
Yes 3.5 (1.9 to 6.4)a 4.5 (1.3 to 15.6)a

Unplanned home visits by GP
No 1.0 1.0
Yes 1.2 (0.9 to 1.4) 1.0 (0.8 to 1.2)

GP gave private number to patient to use in
out-of-office hours
No 1.0 1.0
Yes 1.2 (1.0 to 1.5)a 1.1 (0.9 to 1.3)

GP had contact with relatives
No 1.0 1.0
Yes 1.3 (0.9 to 1.9) 1.2 (0.8 to 1.8)

Community nurse involvement
No 1.0 1.0
Yes 1.8 (1.4 to 2.2)a 1.3 (1.0 to 1.8)a

Specialist team involvement
No 1.0 1.0
Yes 1.2 (1.0 to 1.5)a 1.1 (0.9 to 1.4)

aStatistically significant. PR = prevalence ratio.

Table 2. Associations between home
death and model variables.
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In the univariate analysis weaker but significant
associations were also seen. Whenever the patients
were ≥66 years of age, whenever GPs gave a private
number to use in out-of-office hours, and whenever
community nurses or specialist teams were involved,
the chance of facilitating home death increased.
However, of these, only the association between home
death and involvement of the community nurse
persisted in the adjusted analysis.

Strengths and limitations of the study
To eliminate differential misclassification, standardised
official health registers were used to identify the study
population, including places and reasons of death.
However, in 25 of the cases, GPs returned the
questionnaires stating that the patient did not die from
cancer. These cases were defined as non-response,
which may have introduced a bias (including
confounding by indication), but direction and
importance of this bias is hard to establish. However,
no statistically significant differences were found
between included and non-included cases regarding
sex, place of death, and number of GP home visits.
This indicated that selection bias must be limited.
Furthermore, using GP-reported data causes potential
information biases, and therefore data from registers
were used whenever possible.
To minimise recall bias, questionnaires were sent in

January 2007 instead of waiting for the Danish
Register of Causes of Death to be updated in 2008.
Further, all Danish GPs can consult electronic patient
files when completing a questionnaire.
This study’s results are generalisable to patients

who had palliative home care in a Danish context. This
was because patients were sampled who died from
cancer and had some palliative period at home. This
was regardless of the involvement of specialised
teams or hospital records and because Denmark is
quite homogenous with respect to primary care and
social demography.
Approximately 1680 patients died from cancer in

Aarhus County in 2006, and 599 cases recruited
during a 9-month period were included (Figure 1). This
lower amount of cases can be explained by the fact
that patients aged <18 years or with non-melanoma
cancer were not included. Also, only those with cancer
diagnosis registered in a hospital in Aarhus County
were included as the main diagnosis of admittance in
a 10-year period. Furthermore, the period where
patients could die (1 March to 30 November) was
without the winter months of 2006, which may
account for some of the missing cases, since winter
months may have a higher average of deaths.

Comparison with existing literature
The found association between home death and GP

home visits fits well with findings of previous
studies.7,20–22 Contrary to these studies, the model was
adjusted by including time at home in the palliative
period. This was because dying at home often
demands more home visits and more home care, and
the patient has to be at home to receive these visits.
The association between home death and GP home
visits persisted despite this adjustment.
GPs’ participation in palliative care may be seen as

a package. Thus, if GPs are paying many home visits
during the palliative period, this would testify to their
willingness to assume different tasks and provide
different services in relation to palliative pathways.
However, there was a lack of insight into the precise
contents of this informal, palliative healthcare
package. More detailed studies should therefore be
conducted to elucidate the specific effect of GP
home visits and other GP-related factors.
Furthermore, the high CI is a sign of uncertainty of
the exact value of PR; more cases in the analysis are
needed to give a more exact value.
In line with previous studies, a significant

association was found between home death and
involvement of community nurses.6,7,9 Since
addressing this important association was not an aim
of this study and the finding came from an adjustment
in the analysis of community nurses’ involvement, no
conclusion can be made and the found association
therefore deserves further investigation.
The fact that patients who received palliative care

at home and died at institutions still spent most of
the palliative period at home definitely questions the
use of home death as a measure of good quality in
terminal care. A ‘successful palliative pathway’ is a
lot more than achieving home death. The reasons for
hospitalisation during the last days of life may be
many, and hospital death may represent successful
care just as well as home death. Also, studies on
terminally ill patients’ preferred place of death
suggest that patients’ preference changes away from
home death when death approaches, and that for
some patients home death may not be preferred at
all.1 GPs and other healthcare professionals have an
important job helping patients to state a
preference.23,24 Studies are therefore warranted to
establish what constitutes a successful palliative
pathway for patients and relatives, rather than only
looking at place of death and how primary care
professionals may be involved in that pathway.

Implications for future research and clinical
practice
This study calls for further assessment of the
predictive power of a more active approach to home
visits. Furthermore, this study indicates that
involvement of community nurses were

MA Neergaard, P Vedsted, F Olesen, et al
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independently associated with a higher likelihood of
home death. The primary care team may be
instrumental in allowing patients to die at home.
Future research should examine the more precise
mechanisms of their involvement.
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