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ABSTRACT
Objectives To investigate illness trajectories as reflected
by healthcare utilisation, including hospital and intensive
care unit admissions, consultations in general practice and
home care provision, before death comparing people dying
from chronic obstructive pulmonary disease (COPD), heart
failure and cancer.
Design Nationwide register-based cohort study.
Setting Data on all hospital admissions, including
intensive care unit admissions, consultations in general
practice and home care provision were obtained from
nationwide Danish registries.
Participants All adult decedents in Denmark dying from
COPD, heart failure or cancer between 2006 and 2016.
Outcome measures For each day within 5 years before
death, we computed a daily prevalence proportion (PP)
of being admitted to hospital or consulting a general
practitioner. For each day within 6 months before death,
we computed PPs of being admitted to intensive care or
receiving home care. The PPs were plotted and compared
by regression analyses adjusting for age, gender,
comorbidity level, marital/cohabitation status, municipality
and income level.
Results Among 1 74 086 patients dying from COPD
(n=22 648), heart failure (n=11 498) or cancer (n=139
940), the PPs of being admitted to hospital or consulting
a general practitioner showed similar steady progression
and steep increase in the last year of life for all patient
populations. The PP of being admitted to intensive care
showed modest increase during the last 6 months of life,
accelerating in the last month, for all patient populations.
For patients with COPD and heart failure, the PP of
receiving home care remained stable during the last
6 months of life but increased steadily for patients with
cancer.
Conclusion We found limited differences in healthcare
resource utilisation at the end of life for people with COPD,
heart failure or cancer, indicating comparable illness
trajectories.
This supports the need to reconsider efforts in achieving
equal access to palliative care interventions, which is still
mainly offered to patients with cancer.

Strengths and limitations of this study
►► The main strengths included the nationwide

population-based design in a uniformly organised
healthcare system and accurate linkage between
national medical registries.
►► The study included routinely and prospectively collected data from Danish registries, which in general
are considered to have high validity.
►► Analyses were based on the underlying cause of
death of well-defined chronic diseases in order to
minimise misclassification between underlying and
immediate cause of death.
►► The study was based on the assumption of healthcare resource utilisation being a marker of illness
progression and thereby functional impairment and
symptom burden at the end of life, but healthcare
utilisation may not accurately reflect performance
status or palliative care needs.

INTRODUCTION
Despite growing body of evidence of efficacious
palliative care for patients with non-
cancer
diseases,1–7 palliative care interventions are still
mainly offered to patients with cancer.8 9 The
reason for this inequality is probably multifaceted, but possible reasons have been suggested
to be lacking recognition of non-cancer diseases
as life-threatening and difficulties in predicting
the functional decline of the illness trajectory in
these patients.10 11 Thus, inspection of detailed
health data on the trajectories of non-cancer
diseases compared with cancer trajectories may
provide insights that will benefit future patients.
The trajectories of decline in terms of physical function are not directly registered in
national healthcare registries, but healthcare
resource utilisation may be a useful marker of
functional impairment and symptom burden
of the underlying disease12 and thereby
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provide a measure of severity and progression of the
disease.13 14
To our knowledge, no previous study has investigated
the illness trajectories of non-cancer diseases in a large
nationwide study and compared this with the trajectories of different cancer types in the years before death.
We therefore aimed to examine illness trajectories of
people dying from chronic obstructive pulmonary disease
(COPD), heart failure and cancer by estimating the prevalence proportion (PP) of place of care on any given
day in their last years of life including all-cause hospital
admissions and consultations in general practice within
5 years before death and intensive care unit admissions
and home care provision within 6 months before death.

METHODS
Study design and setting
A nationwide register-based study was conducted among
all adult decedents who died from COPD, heart failure
or cancer in Denmark between 1 January 2006 and 31
December 2016.
Using the unique civil registration number assigned to
all Danish residents at birth or immigration, individual-
level records were linked across databases.15 Since 1968,
the civil registration number has been used in public
Danish registries, permitting accurate linkage between all
national registries.15
The healthcare system in Denmark is public and
provides tax-supported healthcare to all residents who
have equal access to healthcare, including access to public
hospitals, hospices, general practitioners, home care and
specialists in palliative care.16
Patient and public involvement
Neither patients nor public members were involved in
this research.
Decedents
Using the Danish Registry of Causes of Death, we identified all decedents in Denmark registered with COPD, heart
failure or cancer (including all types of cancer) as the underlying cause of death. We only included decedents 18 years or
older who had been residents in Denmark for at least 5 years
prior to death in order to have complete data on the use of
healthcare services at the end of life.
For the study of hospital admissions and consultations
in general practice, we included decedents who died
between 1 January 2006 and 31 December 2016, whereas
for the study of intensive care unit admissions and home
care provision, we identified decedents who died between
1 June 2011 and 31 December 2016 in order to comply
with availability of data from the different registries (see
description of the registries below).
The Danish Registry of Causes of Death is a nationwide
registry with data collection from death certificates filled
for every Danish decedent since 1970 with a completeness
of approximately 97%.17 The registry holds information
2

on date of death and cause of death, coded according
to the Danish version of International Classification of
Diseases (10th edition, ICD-10).18
To ensure independence between the patient populations
dying from COPD, heart failure or cancer, respectively, we
excluded people dying from of one of the three conditions
while also having any history of one or both of the other
conditions recorded in the Danish National Patient Registry.
The Danish National Patient Registry is a nationwide
registry containing records on hospital admissions since
1977. It is mandatory for all Danish hospitals to register
information on hospital admissions, including dates of all
admissions and discharges, patients’ discharge diagnoses,
surgical procedures and patients’ residence.19
We also used the Danish National Registry of Patients to
retrieve data on age at death, gender, residential municipality and region and comorbidity. We computed the
Charlson Comorbidity Index based on all diagnoses in
relation to hospitalisation and outpatient visits for each
patient within 10 years leading up to death. The weights
of 19 selected conditions were summed to a comorbidity
score excluding the disease causing death, for example,
for decedents dying from COPD, COPD was excluded in
the calculation of their comorbidity score.20 21
The Danish Civil Registration System was used to
obtain data regarding marital/cohabitation status for all
patients, that is, living with a partner or not.22
Data on decedents’ household income were obtained
from Statistics Denmark, the central authority on Danish
statistics with data on the Danish society.23 24 Mean annual
household income during the 5 year before the year of
death was grouped into low income level (less than 50%
of the national median), middle income level (50%–100%
of the national median) and high income level (above
the national median). National medians of household
income in the year of death were obtained from Statistics
Denmark.25
Hospital admissions
Data on all hospital admissions within 5 years before
death were obtained using the Danish National Registry
of Patients.
Consultations in general practice
Using the National Health Insurance Service Registry, we
identified all in-office consultations in general practice as
well as home visits provided by general practitioners for
all included decedents within 5 years before death.
The National Health Insurance Service Registry has
been effective since 1990 and is based on information on
payments reimbursed by the National Health Insurance,
wherefore reporting of data is assumed to be reliable.
The National Health Insurance Service Registry covers all
residents in Denmark and holds information on a range
of primary care health services, including consultations
with general practitioners to whom 98% of the residents
are assigned.26

Vestergaard AHS, et al. BMJ Open 2021;11:e049661. doi:10.1136/bmjopen-2021-049661

Open access
Intensive care unit admissions
Data on intensive care unit admissions within 6 months
before death were obtained from the Danish National
Registry of Patients using the algorithm developed
by the Danish Intensive Care Database, a nationwide
clinical quality database.27 The coding of intensive
care admissions in the Danish National Registry of
Patients is reported to have a positive predictive value
of 98.7%.28 The estimated completeness for recordings on the exact date and time of intensive care unit
discharge ranged from 78.7% in 2011 to 95.1% in
2015,27 wherefore we decided only to include decedents dying between 1 June 2011 and 31 December
2016 and data on intensive care unit admissions within
6 months before death.
Home care provision
Using home care documentation provided by the Statistics Denmark, we obtained data on home care provision
within 6 months before. The home care provision indicator was collected from 2011 and onwards, but data have
not been entirely complete since then. Therefore, we
only chose to include patients dying between 1 June 2011
and 31 December 2016 if the recordings on home care
provision data in the municipality, they resided in, had
been stated valid by the Statistics Denmark within the last
6 months leading up to death.29
The Statistics Denmark provides a collection of registry
data containing information on each Danish resident and
the Danish society, and since 2006, information have been
collected directly from the municipalities’ care systems
into the Statistics Denmark.30
In Denmark, the municipalities are responsible for
home care services and home nursing.16 There are two
different categories of home care in Denmark, practical
help and personal care, and those are provided free of
charge for every Danish resident. In the current study, we
only obtained information on personal care, since this
offers the best measure of actual inabilities and progression of illness.
Statistical methods
Descriptive statistics were used to describe the cohort
according to the underlying cause of death.
Daily PPs of being admitted to hospital, consulting a
general practitioner, being admitted to intensive care
units or receiving home care were computed for the
three patient populations. This was calculated as the daily
number of decedents admitted to hospital or consulting a
general practitioner, respectively, divided by the number
of patients in the study population on the specific date
within 5 years before death. The daily PPs of patients
admitted to an intensive care unit or receiving home care
were calculated as the number of decedents admitted to
an intensive care unit or receiving home care divided on
the date by the number of decedents in the study population on the specific date within 6 months before death.
For the analyses on home care provision, we excluded
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decedents who lived in municipalities in which recordings of home care provision data had not been stated valid
in the 6 months leading up to death. We did this after
making analyses showing that the number of decedents
excluded were equally distributed in number, gender, age
at death, cohabiting status and comorbidity between the
patient populations.
The daily PPs of patients being admitted to hospital,
consulting a general practitioner, being admitted to intensive care or receiving home care were graphed according
to underlying cause of death for the three patient populations, and tabulated at 5 years, 1 year, 6 months and 30
days before death, respectively (only at 6 months and
30 days before death for the study of intensive care unit
admissions and home care provision).
Correspondingly, daily PPs were computed and
graphed according to major cancer types (lung cancer,
breast cancer, prostate cancer, colon cancer, pancreatic
cancer and haematological cancer).31
We estimated daily prevalence proportion ratios (PPR)
of patients being admitted to hospital, consulting a
general practitioner, being admitted to intensive care or
receiving home care for people who died of COPD or
heart failure compared with patients who died of cancer.
The daily PPR were adjusted for age at death, gender,
comorbidity level, cohabitation status, municipality and
income level using a Poisson regression model with
robust variance estimator.
The adjusted daily PPR of being admitted to hospital,
admitted to an intensive care unit, consulting a general
practitioner or receiving home care were graphed,
comparing patients dying from COPD and heart failure
with patients with cancer.
The statistical analyses were performed using STATA
V.16.1 (StataCorp. 2019. Stata Statistical Software: Release
16. College Station, Texas, USA: StataCorp LP) on a
secure remote server at Statistics Denmark.
RESULTS
We identified 2 22 693 patients above 18 years of
age who died from COPD (n=36 626), heart failure
(n=16 293) or cancer (n=1 69 774) in Denmark from 1
January 2006 to 31 December 2016. Patients dying from
one of the three conditions while also having a history
of one or both of the others were excluded (COPD:
n=13 978; heart failure: n=4795; cancer: n=29 834),
leaving 174 086 decedents for further analysis. Thus,
for the study of hospital admissions and consultations
in general practice, we identified 1 74 086 patients who
died of COPD (n=22 648), heart failure (n=11 498) or
cancer (n=1 39 940), in Denmark from 1 January 2006
to 31 December 2016 (table 1).
For the study of intensive care in the period 1 June
2011 to 31 December 2016, we identified 87 273 patients
who died of COPD (n=11 731), heart failure (n=5255)
or cancer (n=70 287). From this patient population,
we extracted 61 286 patients (COPD: n=8313; heart
3
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Table 1 Characteristics of patients who died of cancer, chronic obstructive pulmonary disease (COPD) or heart failure in
Denmark between 2006 and 2016
Patient characteristics

Died of COPD
(n=22 648)

Died of heart failure
(n=11 498)

Died of cancer
(n=139 940)

Total
(n=174 086)

79.4 (71.9; 85.1)

86.5 (78.3; 91.7)

73.1 (64.4; 81.5)

74.8 (65.8; 83.1)

Age, years
 Median (Q1; Q3)
Gender, n (%)
 Female

12 624 (55.7)

6178 (53.7)

68 401 (48.9)

87 203 (50.1)

 Male

10 024 (44.3)

5320 (46.3)

71 539 (51.1)

86 883 (49.9)

15 670 (69.2)

8574 (74.6)

65 762 (47.0)

90 036 (51.7)

6978 (30.8)

2924 (25.4)

74 148 (53.0)

84 050 (48.3)

 Capital Region

6220 (27.5)

3375 (29.4)

39 957 (28.6)

45 552 (28.5)

 Zealand Region

3588 (15.8)

1789 (15.6)

23 356 (16.7)

28 733 (16.5)

 Region of Southern Denmark

5179 (22.9)

2701 (23.5)

31 720 (22.7)

39 600 (22.8)

 Central Denmark Region

4781 (21.1)

2272 (19.8)

29 072 (20.8)

36 125 (20.8)

 North Denmark Region

2880 (12.7)

1361 (11.8)

15 835 (11.3)

20 076 (11.5)

 0

7989 (35.3)

4053 (35.3)

46 847 (33.5)

58 889 (33.8)

 1

7697 (34.0)

2993 (26.0)

21 359 (15.3)

32 049 (18.4)

 2–3

5648 (24.9)

3225 (28.1)

20 143 (14.4)

29 016 (16.7)

 4+

1314 (5.8)

1227 (10.7)

51 591 (36.9)

54 132 (31.1)

7266 (32.1)

4634 (40.3)

27 960 (20.0)

39 860 (22.9)

13 062 (57.7)

5527 (48.1)

65 640 (46.9)

84 229 (48.4)

2320 (10.2)

1337 (11.6)

46 340 (33.1)

49 997 (28.7)

Admitted to hospital within 5 years before
death, n (%)

21 089 (93.1)

10 479 (91.1)

137 987 (98.6)

169 255 (97.2)

Consulted general practitioner within 5 years
before death, n (%)

22 551 (99.6)

11 426 (99.4)

139 473 (99.7)

173 450 (99.6)

2543 (21.7)

569 (10.9)

5442 (7.7)

8554 (9.8)

1516 (41.5)

19 491 (39.5)

24 899 (40.6)

Marital/cohabitation status, n (%)
 Living alone
 Living with a partner
Geographical region of residence, n (%)

Comorbidity, n (%)*

Income level, n (%)†
 Low
 Middle
 High

Admitted to intensive care within 6 months
before death, n (%)‡
Received home care within 6 months before
death, n (%)§

3892 (46.8)

*Calculated according to Charlson Comorbidity, excluding underlying cause of death.
†Income: low: less than 50% of national median; middle: above 50% of national median, but below national median; high: above national median.
‡Patients who died in Denmark from 1 June 2011 to 31 December 2016 (COPD: n=11 731; heart failure: n=5255; cancer: n=70 287).
§Patients living in municipalities with acceptable level of data recording in the 6 months leading up to death and died in Denmark from 1 June 2011 to 31 December
2016 (COPD: n=8313; heart failure: n=3652; cancer: n=49 321).

failure: n=3652; cancer: n=49 321) living in municipalities in which recordings of home care provision had
been stated valid in the 6 months leading up to death
(table 1).
Hospital admissions
Among the decedents, 97.2% were admitted to hospital
at least once within the last 5 years of life. Figure 1 shows
that the daily PP of patients admitted to hospital steadily
progressed for all patient populations until the last year
before death, in which it increased steeply. Hence, at
5 years before death, the daily PP of patients admitted
to hospital was 1.2% (95% CI 1.1% to 1.4%) for patients
with COPD, 1.2% (95% CI 1.0% to 1.5%) for patients
with heart failure and 0.7% (95% CI 0.6% to 0.7%) for
4

patients with cancer, whereas the daily PP of patients
admitted to hospital at day 30 before death was 11.0%
(95% CI 10.6% to 11.5%) for patients with COPD, 11.2%
(95% CI 10.6% to 11.8%) for patients with heart failure
and 22.0% (95% CI 21.7% to 22.2%) for patients with
cancer (table 2).
The adjusted daily PPR for COPD and heart failure
patients when compared with patients with cancer
decreased gradually during the 5 year period leading up
to death (figure 2).
Stratifying on cancer type revealed no differences in
the course of daily PP between the non-cancer diseases,
COPD and heart failure, and the specific types of cancer
within 5 years before death (figure 3).
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Figure 2 Adjusted prevalence proportion ratios of patients
with chronic obstructive pulmonary disease (COPD) or heart
failure admitted to hospital, admitted to intensive care,
consulting a general practitioner or receiving home care
compared with patients with cancer.

A continuous increase in the daily PP of patients
consulting a general practitioner was observed in all
patient populations with a steep increase in the last
months of life (figure 1). In this way, at 5 years before
death, the daily PP of patients consulting a general practitioner was 3.5% (95% CI 3.3% to 3.8%) for patients with
COPD, 3.9% (95% CI 3.5% to 4.2%) for patients with
heart failure and 2.6% (95% CI 2.5% to 2.7%) for patients
with cancer. At day 30 before death, this was 5.1% (95%
CI 4.8% to 5.4%) for patients with COPD, 5.9% (95% CI
5.4% to 6.3%) for patients with heart failure and 6.5%
(95% CI 6.4% to 6.6%) for patients with cancer (table 2).

Figure 1 Daily prevalence proportions of patients admitted
to hospital, admitted to intensive care, consulting a general
practitioner or receiving home care according to underlying
cause of death. COPD, chronic obstructive pulmonary
disease.

Consultations in general practice
Within the last 5 years of life, 99.6% of the decedents
consulted a general practitioner at least once.

Table 2 Daily prevalence proportion (PP) of patients admitted to hospital, admitted to intensive care, consulting a general
practitioner or receiving home care according to underlying cause of death
Died of COPD

Died of heart failure

Died of cancer

 At 5 years before death

1.2 (1.1 to 1.4)

1.2 (1.0 to 1.5)

0.7 (0.6 to 0.7)

 At 1 year before death

2.5 (2.3 to 2.7)

1.8 (1.6 to 2.1)

2.6 (2.5 to 2.6)

 At 6 months before death

3.3 (3.0 to 3.5)

2.4 (2.2 to 2.7)

4.6 (4.5 to 4.8)

 At day 30 before death

11.0 (10.6 to 11.5)

11.2 (10.6 to 11.8)

22.0 (21.7 to 22.2)

 At 6 months before death

0.0 (0.0 to 0.1)

0.1 (0.0 to 0.2)

0.0 (0.0 to 0.0)

 At day 30 before death

0.9 (0.7 to 1.0)

0.4 (0.2 to 0.6)

0.3 (0.3 to 0.4)

 At 5 years before death

3.5 (3.3 to 3.8)

3.9 (3.5 to 4.2)

2.6 (2.5 to 2.7)

 At 1 year before death

4.1 (3.8 to 4.3)

3.9 (3.6 to 4.3)

3.9 (3.8 to 4.0)

 At 6 months before death

4.1 (3.8 to 4.3)

4.2 (3.9 to 4.6)

4.8 (4.6 to 4.9)

 At day 30 before death

5.1 (4.8 to 5.4)

5.9 (5.4 to 6.3)

6.5 (6.4 to 6.6)

 At 6 months before death

34.5 (33.2 to 35.8)

29.4 (27.7 to 31.2)

15.2 (14.9 to 15.6)

 At day 30 before death

37.4 (36.1 to 38.7)

31.7 (29.9 to 33.6)

30.4 (30.0 to 30.9)

PP of patients admitted to hospital, % (95% CI)

PP of patients admitted to intensive care, % (95% CI)

PP of patients consulting general practitioner, % (95% CI)

PP of patients receiving home care, % (95% CI)

COPD, chronic obstructive pulmonary disease.
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We found no differences when plotting daily PPs for
patients with COPD and heart failure together with the
specific types of cancer (figure 3).
Home care provision
Among the decedents, 40.6% received home care at least
once within the last 6 months of life.
For patients dying from COPD or heart failure, the
daily PP of receiving home care remained high but stable
during the last 6 months of life with a slight decrease
within the last month (figure 1). For patients dying from
cancer, the daily PP was low but increased steadily during
the last 6 months leading up to death with a decrease as
for patients with COPD and heart failure within the last
month of life (figure 1). Hence, the daily PP of patients
receiving home care at 6 months before death was 34.5%
(95% CI 33.2% to 35.8%) for patients with COPD, 29.4%
(95% CI 27.7% to 31.2%) for patients with heart failure
and 15.2% (95% CI 14.9% to 15.6%) for patients with
cancer (table 2). Correspondingly, the daily PP at day 30
before death was 37.4% (95% CI 36.1% to 38.7%) for
patients with COPD, 31.3% (95% CI 29.9% to 33.6%) for
patients with heart failure and 30.4% (95% CI 30.0% to
30.9%) for patients with cancer (table 2).
The adjusted daily PPR for patients with COPD and
heart failure when compared with patients with cancer
decreased during the 6 months before death (figure 2).
When comparing the non-cancer diseases, COPD and
heart failure, with the specific types of cancer, the trajectories of breast and prostate cancer mirrored the non-
cancer diseases the most with a more slowly increasing
level of home care provision compared with the remaining
types of cancer (figure 3).

Figure 3 Daily prevalence proportions of patients admitted
to hospital, admitted to intensive care, consulting a general
practitioner or receiving home care according to specific type
of cancer. COPD, chronic obstructive pulmonary disease.

The corresponding adjusted daily PPR for patients
with COPD and heart failure when compared with
patients with cancer remained unchanged until the final
2 years leading up to death in which it decreased slightly
(figure 2).
Limited differences were found in course of daily
PP between the non-cancer diseases, COPD and heart
failure, and the specific types of cancer when stratifying
on different types of cancer (figure 3).
Intensive care unit admissions
Within the last 6 months of life, 9.8% of the decedents
were admitted to an intensive care unit at least once.
Figure 1 shows low use of intensive care for all three
patient populations and a modest increase during the last
6 months before death, accelerating in the last month.
The daily PP at day 30 before death was 0.9% (95% CI
0.7% to 1.0%) for patients with COPD, 0.4% (95% CI
0.2% to 0.6%) for patients with heart failure and 0.3%
(95% CI 0.3% to 0.4%) for patients with cancer (table 2).
The adjusted daily PPR remained virtually unchanged
for patients with COPD and heart failure when compared
with patients with cancer during the 6 months period
leading up to death (figure 2).
6

DISCUSSION
We found limited differences in trajectories of healthcare
resource utilisation at the end of life between people with
COPD, heart failure or cancer when examining hospital
admissions, including intensive care unit admissions, and
consultations in general practice. For the provision of
home care, patients with non-cancer received home care
at a high but steady level in the months leading up to
death, whereas patients with cancer were being increasingly cared for during the last 6 months of life.
However, when estimated by the use and timing of
different healthcare resources, the results indicate comparable illness trajectories for the three patient populations.
Strengths of our study included its large-size nationwide
population-based design and the possibility of accurate
linkage between registries in the setting of a uniformly
organised healthcare system. The national administrative
and medical registries used in the study contain routinely
and prospectively collected data.19 28 32 There is some
uncertainty about the classification of causes of death in
the Danish Registry of Causes of Death, and, therefore,
our analyses were based on three well-defined chronic
illnesses to minimise misclassification. The Danish
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National Patient Registry and the National Health Insurance Service Registry are virtually complete registries in
which only few admissions at hospital and consultations
in general practice, respectively, are not registered.19 32
This indicates a low risk of information bias concerning
patients’ use of hospital and general practice at the end
of life.
For the analyses on home care provision, we excluded
patients in municipalities for which home care provision
data had not been stated valid within the last 6 months
leading up to death after ensuring comparability between
included and excluded patients.29
The current study was based on the assumption that
healthcare resource utilisation is a marker of illness
progression and thereby functional impairment and
symptom burden at the end of life. We tried to ascertain
this by examining a wide range of types of care at the end
of life. However, the remarkably steep increase in the
daily PP of consultations in general practice on the day of
death is not reflecting illness progression. This increase is
rather due to the fact that on the day of death, decedents
have been seen by a general practitioner who has made
the declaration of death and written the death certificate.
Although analyses were adjusted for a wide range of
potential confounders, we cannot exclude influence of
residual confounding and confounding from unmeasured factors, on which information was not available
in the current study, for example, socioeconomic status,
severity of illness and lifestyle factors.
A concept of illness trajectories describing differences
in the process of dying was originally developed by Glaser
and Strauss in 1968. It includes four illness trajectories
each differing in length and slope of physical decline, that
is, ‘organ failure’, ‘terminal illness’, ‘frailty’ and ‘sudden
death’.11 The illness trajectory of organ failure, typical for
those of patients with COPD or heart failure, has gradual
physical decline over many years and episodes of acute
deterioration before death due to exacerbations of their
underlying disease with incomplete recovery.10 11 The
illness trajectory of terminal illness is considered most
typical of patients with cancer with a steady physical
decline and a clear declining terminal phase.10 11
The current study suggests that the framework and the
theoretical model of physical decline it has provided for
end-of-life service planning and delivery may need to be
reassessed. We did not discover the proposed distinctive
trajectories when examining healthcare resource utilisation trajectories at the end of life. Only for the trajectories of home care provision, we found similarities with the
model with patients with cancer having a clear increasing
terminal provision of home care compared with patients
with COPD and heart failure.
The interest of charting the course of the different
illness trajectories leading up to death has been considerable in order to be able to tailor the best palliative care
service prior to death for all patient populations and
thereby diminish the substantial extent of potentially
burdensome interventions at the end of life suggested
Vestergaard AHS, et al. BMJ Open 2021;11:e049661. doi:10.1136/bmjopen-2021-049661

in recent studies.33 34 Thus, several studies have tried to
examine whether the concept of end-of-life illness trajectories can be ascertained in real-life data.35–41 Teno et al,
Lunney et al and Stolz et al conducted studies measuring
functional decline at the end of life, and all concluded
that the underlying illness causing death was following
the pattern of illness trajectories as suggested by Glaser
and Strauss.11 35–38 Contrary to this, in 2007, Gott et al
examined illness trajectories of physical function experienced by patients with heart failure prior to death
but discovered no typical heart failure trajectory for
most of the patients included.39 In line with our study
examining illness trajectories as reflected by healthcare
resource utilisation, Sullivan et al set out to determine
the pattern of medical expenses within 24 months before
death among 1830 decedents dying from cancer, chronic
disease or systemic failure.40 Similar to our findings on
hospital admissions, intensive care unit admissions and
consultations in general practice, though in a smaller
study population, trajectories of medical expenses stayed
relatively stable but increased in the last months of life
for all patient populations.40 Correspondingly, Luta et al
measured inpatient healthcare costs within 12 months
before death among 108 510 people dying from cancer,
respiratory diseases or circulatory diseases and also found
similar hospital cost trajectories for all patient populations.41 Except for Luta et al, previous studies all examined end-of-life illness trajectories in rather small study
populations, whereas the current study aimed to ascertain illness trajectories in a larger nationwide population-
based setting.
Life-extending treatment has advanced tremendously
for several types of cancer over the past decade, and many
more patients are now living with metastatic disease, for
example, breast and prostate cancer. This may also explain
the different findings in our study compared with some of
the previous studies, since these treatment improvements
have reshaped the illness trajectories which, for some
cancer types, may now mirror that of non-cancer diseases
with a slowly declining physical function over many years
and episodes of acute deterioration before death.42 43 In
this way, end-of-life healthcare services for patients with
cancer may have evolved towards being offered according
to patients’ needs rather than prognosis.44 This is in line
with the findings in the current study, in which we experienced the home care provision trajectories for breast and
prostate cancer to differ from the remaining cancer types
and be more like the trajectories of COPD and heart
failure.
The current study is not able to directly determine
potential differences in needs of care at the end of life
among patients with different chronic diseases. Hence, we
cannot conclude whether the observed differences in end-
of-
life healthcare resource utilisation between patients
without cancer and with cancer reflect inequalities in
provision of services or differences in need. However, a
number of studies highlight the equivalent or even greater
symptom burden in non-cancer diseases compared with
7
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cancer, causing symptom management inequalities for
equally needy patient populations.45–49 Thus, it emphasises that palliative care interventions should be triggered
by severity of symptoms rather than underlying disease,
prognosis and treatment intention.50 51 Patients do not
have to forego curative treatment or be expected to die
within short time to receive palliative treatment, that is,
palliative care interventions can be established alongside
life-prolonging or curative treatments in order to prevent
rather than simply relieve suffering.52
In addition, it has been suggested that palliative care
for non-cancer diseases improves quality of life, reduce
costly and potentially burdensome hospital admissions
and increase the chance of dying at home.1
We believe the quite parallel healthcare utilisation trajectories at the end of life for patients without cancer and
with cancer, respectively, suggest comparable progression
in illness severity and functional impairment at the end
of life, and this warrants consideration. Hence, current
efforts, based on the concept of illness trajectories11 to
plan and deliver palliative care services, both generalist
and specialist, for people with non-cancer diseases may
need to be reconsidered in order to allocate resources
more adequately. Moreover, developing palliative care
services in non-cancer diseases must remain a priority.
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