Inappropriate end-of-life cancer care
in a generalist and specialist
palliative care model: a nationwide
retrospective population-based
observational study
Manon S Boddaert  ,1,2,3 Chantal Pereira,1,3 Jeroen Adema,4
Kris C P Vissers,5 Yvette M van der Linden,2 Natasja J H Raijmakers,1,3
Heidi P Fransen1,3
1

Netherlands Comprehensive
Cancer Organisation (IKNL),
Utrecht, Netherlands
2
Centre of Expertise in Palliative
Care, Leiden University Medical
Center, Leiden, Netherlands
3
Netherlands Association
for Palliative Care, Utrecht,
Netherlands
4
Vektis, Business Intelligence
Center for Healthcare, Zeist,
Netherlands
5
Department of Anesthesiology,
Pain and Palliative Medicine,
Radboudumc, Nijmegen,
Netherlands
Correspondence to
Dr Manon S Boddaert,
Netherlands Comprehensive
Cancer Organisation (IKNL),
Utrecht, Netherlands;
M
 .Boddaert@i knl.nl
Received 14 March 2020
Revised 16 November 2020
Accepted 23 November 2020
Published Online First
22 December 2020

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.
To cite: Boddaert MS,
Pereira C, Adema J, et al. BMJ
Supportive & Palliative Care
2022;12:e137–e145.

ABSTRACT
Objectives To evaluate the impact of provision
and timing of palliative care (PC) on potentially
inappropriate end-of-life care to patients with
cancer in a mixed generalist—specialist PC
model.
Method A retrospective population-
based observational study using a national
administrative health insurance database. All
43 067 adults in the Netherlands, who were
diagnosed with or treated for cancer during
the year preceding their death in 2017, were
included. Main exposure was either generalist
or specialist PC initiated >30 days before death
(n=16 967). Outcomes were measured over the
last 30 days of life, using quality indicators for
potentially inappropriate end-of-life care.
Results In total, 14 504 patients (34%)
experienced potentially inappropriate end-of-
life care; 2732 were provided with PC >30 days
before death (exposure group) and 11 772
received no PC or ≤30 days before death (non-
exposure group) (16% vs 45%, p<0.001). Most
patients received generalist PC (88%). Patients
provided with PC >30 days before death were
5 times less likely to experience potentially
inappropriate end-of-life care (adjusted OR
(AOR) 0.20; (95% CI 0.15 to 0.26)) than those
with no PC or PC in the last 30 days. Both
early (>90 days) and late (>30 and≤90 days)
PC initiation had lower odds for potentially
inappropriate end-of-life care (AOR 0.23 and
0.19, respectively).
Conclusion Timely access to PC in a mixed
generalist—specialist PC model significantly
decreases the likelihood of potentially
inappropriate end-of-life care for patients with
cancer. Generalist PC can play a substantial role.

INTRODUCTION
In high-
income countries, over the past
decade, there has been a growing concern
for patients with life-threatening illnesses
such as cancer, that life-prolonging medical
treatments often prevail over comfort-
oriented care near the end of life.1 2 Thus,
medical treatments which are justifiable
for patients with a similar diagnosis and
good prognosis can turn into unwanted or
inappropriate interventions near the end of
life, where benefits of treatment no longer
outweigh the possible negative effects of
continuing treatment.3 Potentially inappropriate end-of-life care not only has a negative impact on a patient’s quality of care at
the end of life,4 5 but also raises economic
and ethical concerns, since resources are
spent on interventions providing little
benefit and even possible harm, rather
than on care which could be more appropriate for the patient at that stage, such as
comfort care or palliative care.6 Palliative
care aims to improve the quality of life of
patients with a life-threatening illness or
frailty through early identification, careful
assessment and treatment of symptoms of a
physical, psychosocial and spiritual nature,
effective patient–clinician communication,
facilitation of complex decision making
and advance care planning.7 8 Over recent
years, a growing body of evidence has
accumulated supporting that integration
of standard oncology care with specialist
palliative care is associated with improved
quality of life, symptom burden, patient
and caregiver satisfaction, healthcare utilisation and possibly survival for patients
with advanced cancer.9–11
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One of the challenges for quality improvement
concerning care for patients with a life-threatening
condition is to measure quality of care quickly and
efficiently with as little burden to patients and their
caregivers as possible. To address this concern, Earle
et al previously identified a set of indicators, that
can be obtained from administrative data sources,
regarding potential overuse of chemotherapy,
underuse of hospice services and frequency of emergency room (ER) visits, hospitalisations and intensive
care unit admissions near the end of life.12 13 Applying
these indicators of potentially inappropriate end-of-
life care to administrative data has demonstrated a
positive impact of specialist palliative care on potentially aggressive interventions in the last month of life
for patients with advanced cancer.14–16 In the Netherlands however, all healthcare professionals provide
generalist palliative care as part of their basic medical
skills and competencies. To that end national standards and guidelines are available, although palliative care training is neither integrated nor required in
healthcare education yet. There is a community structure of family practitioners and nurses who provide
home care, and most primary home care teams and
nursing homes provide end-
of-
life care. If needed,
palliative care specialists are asked to provide extra
support and share their expertise. As such, a multidisciplinary specialist palliative care team is available
in every hospital that provides cancer care. Standards
for referral or recommendations for the ratio of
specialist—generalist palliative care workforce or for
continuity in the delivery of palliative care have not
been developed yet.17 18 The aim of this study is to
investigate the association between palliative care and
potentially inappropriate end-of-life care for patients
with cancer in a healthcare system with a mixed generalist and specialist palliative care model.18 19
METHODS
Study design

We conducted a retrospective nationwide population-
based observational study using administrative data for
healthcare utilisation.
Data source

Data were derived from a population-
level administrative database held by Vektis.20 Due to the legal
obligation for all people living or working in the
Netherlands to have health insurance, this database
represents around 99% of approximately 17 million
medically insured people in the Netherlands in 2017.
Within Vektis, encrypted health card numbers were
used to combine patient-
level information across
several health administrative databases that contain
routinely collected full health insurance data from
primary, secondary and tertiary care settings.
e138

Study setting and participants

The study was conducted for all decedents who were
registered with a Dutch health insurance provider
at time of death in 2017. We included all those who
were >18 years old and whose record showed specific
national Diagnosis-Treatment Combination codes indicating diagnosis or treatment for solid tumours in the
year preceding death (online supplemental table 1).
Data on provision, timing, continuity and level of
palliative care were collected over a period of 1 year
preceding the date of death. Data collection on potentially inappropriate end-of-life care was limited to the
last 30 days of life. Overall data collection covered
a period between 1 January 2016 and 31 December
2017.
Patient and public involvement

We collected data on an aggregated level with quality
indicators that have been accepted as benchmarks to
assess the quality of end-of-life care.21 The patient’s
perspective was incorporated in the definition of
these quality indicators. In our study, as we used
the predefined quality indicators, patients were not
involved in defining the research question or the
outcome measures, nor were they involved in developing plans for design or implementation of the study.
No patients were asked to advise on interpretation or
writing up of results. The results of this study will be
broadly disseminated, that is, through patient organisations and digital patient communities.
Exposure group

The main exposure was provision of palliative care.
This could be either generalist or specialist palliative
care. First initiation of palliative care was assessed
across all care settings by use of specific national
healthcare codes required for reimbursement of palliative care. Healthcare codes were considered to represent initiation of palliative care when they contained
the words ‘palliative’, ‘palliative/supportive’, ‘hospice’,
when they referred to advance care planning or when
a life expectancy of less than 3 months was an explicit
requirement for reimbursement of a specific healthcare code (online supplemental table 2). This was
done for hospital-
based, home-
based, hospice-
based
and nursing home-based care settings and resulted in
200 specified codes and 11 grouped codes. Healthcare
codes for disease directed treatments (eg, palliative
chemotherapy or radiotherapy in oncology setting)
were considered part of usual care for the majority of
patients, where the other dimensions of palliative care
(ie, psychological, social and existential) are not necessarily addressed. Therefore, healthcare codes referring
to these treatments were excluded from the palliative
care exposure group.
To compose the exposure group, we distinguished
between palliative care initiated >30 days before
death, palliative care initiated ≤30 days before death
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and no palliative care at all. Patients scoring at least one
healthcare code for palliative care initiated >30 days
before death, were assigned to the exposure group.

groups. Therefore, patients in the specialist palliative
care group were provided either with specialist palliative care alone, or with both generalist and specialist
palliative care.

Non-exposure group

Patients not scoring healthcare codes for palliative care
or for whom palliative care was initiated ≤30 days
before death were assigned to the non-exposure group.
Timing and continuity of palliative care

To evaluate the influence of timing of palliative care on
potentially inappropriate end-of-life care, we stratified
first initiation of palliative care by early, late and very
late palliative care. In accordance with previous studies,
we defined early palliative care as initiated >90 days
before death,14 15 late palliative care as initiated ≤90
and>30 days before death and very late palliative care
as initiated ≤30 days before death. To evaluate continuity of palliative care after initiation, we assessed the
number of palliative care registrations per patient for
each timeframe. We focused on assessing impact of
early and late palliative care on potentially inappropriate end-of-life care and excluded very late palliative
care from the exposure group. This was done to avoid
confounding issues due to overlap with the outcome
period (ie, it would be unclear if palliative care was
started prior to or after use of potentially inappropriate care within the last 30 days of life).
Level of palliative care

To assess the proportion of generalist and specialist
palliative care, we stratified the specific national
healthcare codes required for reimbursement of
palliative care by generalist palliative care codes and
specialist palliative care codes (online supplemental
table 2). Generalist palliative care reimbursement can
be claimed for palliative care provided by (healthcare
organisations employing) healthcare professionals
with basic training in palliative care, including but
not limited to family physicians, general practitioners,
medical specialists (eg, oncologists, internists, geriatricians, anesthesiologists, etc), nurse practitioners
and nurses across all care settings.17 18 Stratification
for generalist palliative care resulted in seven grouped
healthcare codes.
Specialist palliative care reimbursement can only
be claimed for care provided by individual healthcare
professionals with specialty training in palliative care
and by healthcare organisations employing a multidisciplinary team of palliative care specialists. For
specialist palliative care four grouped healthcare codes
were used (online supplemental table 2).17 18
Patients who were provided with only generalist
palliative care were allocated to the generalist palliative
care group. Patients provided with at least specialist
palliative care were allocated to the specialist palliative care group. Specialist palliative care prevailed
over generalist palliative care for the allocation to the

Outcomes

We selected population-
based quality indicators for
end-of-life care based on a body of literature concerning
development, validation and benchmarking of these
indicators.12 13 22 23 Six population-based quality indicators measuring potentially inappropriate or aggressive end-of-life care were used to evaluate quality of
care in the last 30 days of life: provision of chemotherapy, frequency of ER visits (≥2) and hospital
admissions (≥2), length of hospitalisations (>14
days), intensive care unit admissions (≥1) and hospital
death. Patients scoring any one of these items were
defined as receiving potentially inappropriate end-of-
life care.12 14 24 As each patient could score multiple
indicators, we calculated the mean composite score by
adding up the numbers of patients scored per quality
indicator and dividing this sum by the number of
patients receiving potentially inappropriateend-of-life
care.24 This reflects the mean number of indicators per
patient.
Statistical analysis

Descriptive statistics were used to assess provision,
timing and continuity of palliative care by itself and in
relation to receiving potentially inappropriate end-of-
life care. Summary statistics are presented, differences
were tested using χ2 test. Multivariable logistic regression was used and adjusted ORs and corresponding
95% CIs were computed to assess the impact of palliative care as well as the impact of early and late palliative
care on the likelihood of receiving potentially inappropriate end-of-life care. In the model, we adjusted
for age, sex and cancer diagnosis (type and number
of (ie, multiple) diagnoses). A two-tailed p value less
than 0.05 was considered statistically significant. All
analyses were conducted in R (V.3.4.4).25
RESULTS
Overall, 43 067 adults were diagnosed with or treated
for cancer in the year preceding their death in 2017
and palliative care was initiated for 32 768 (76%). For
16 967 patients (39%) palliative care was provided
>30 days before death (exposure group). This was
initiated early for 8882 patients (20%) and late for
8085 patients (19%). For 15 801 patients (37%) palliative care was provided ≤30 days before death and 10
299 patients (24%) did not receive palliative care at all
(non-exposure group). Characteristics regarding age,
sex and cancer diagnosis were similar for both groups
(table 1).
During the last 30 days of life, 14 504 patients
(34%) experienced potentially inappropriate end-of-
life care; 2732 patients in the exposure group and
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Table 1

Cohort characteristics

Characteristic

Exposure group*

Age
72 (19–101)
 Mean (range)
 
N (%)
16 967 (39)
Overall no. of decedents
Sex
9110 (54)
 Male
7857 (46)
 Female
Most prevalent cancer types
 Genitourinary tract cancer
3851 (23)
 Lung cancer
3525 (21)
2601 (15)
 Colorectal cancer
 Breast cancer
1537 (9)
*Palliative care initiated >30 days before death.
†Palliative care initiated ≤30 days before death or not at all.

11 772 patients in the non-exposure group (16% vs
45%, p<0.001). All quality indicators rated lower for
patients in the exposure group; ≥2 ER visits (6% vs
16%, p<0.001), ≥2 hospital admissions (4% vs 12%,
p<0.001), >14 hospital days (3% vs 11%, p<0.001),
chemotherapy (3% vs 6%, p<0.001), intensive care
unit (ICU) admission (1% vs 9%, p<0.001) and
hospital death (8% vs 28%, p<0.001). However, the
average number of indicators scored per patient, that
is, the mean composite score was similar (1.6 vs 1.8)
for both groups (table 2).

Overall

74 (19–104)
N (%)
26 100 (61)

73 (19–104)
N (%)
43 067 (100)

15 452 (59)
10 648 (41)

24 562 (57)
18 505 (43)

6432 (25)
6169 (24)
3277 (13)
2317 (9)

10 283 (24)
9694 (23)
5878 (14)
3854 (9)

statistically significant difference in potentially
inappropriate end-o f-life care between early and
late start of palliative care in favour of the latter
(18% vs 14%, p<0.001). More specifically in the
indicators for ER visits, hospital days, ICU admission and hospital death (table 3). The median
number of palliative care registrations for patients
provided with early palliative care was 3 (IQR 1–6)
from initiation to 3 months before death, 4 (IQR
2–9) between 3 and 1 months and 7 (IQR 4–11)
in the last 30 days. For patients provided with late
palliative care, the median number of palliative
care registrations was 2 (IQR 1–5) between 3 and 1
months before death and 8 (IQR 5–12) in the last
30 days (table 3).

Timing and continuity of palliative care

On average, early palliative care was started 6.8
months before death and late palliative care
2.1 months before death. We found a small but
Table 2

Non-exposure group†

Indicators of potentially inappropriate end-of-life (EoL) care*

Characteristic

Exposure group

Non-exposure group Total population

N (%)

N (%)

N (%)

Overall no. of decedents
16 967 (39)
26 100 (61)
43 067 (100)
Inappropriate EoL care†
2732 (16)
11 772 (45)
14 504 (34)
 Yes
 No
14 235 (84)
14 328 (55)
28 563 (66)
Indicators
 ≥2 emergency room visits
1024 (6)
4069 (16)
5093 (12)
 ≥2 hospital admissions
755 (4)
3040 (12)
3795 (9)
 >14 days of hospitalisation
451 (3)
2852 (11)
3303 (8)
 Chemotherapy
526 (3)
1556 (6)
2082 (5)
 ICU admission
200 (1)
2246 (9)
2446 (6)
1382 (8)
7194 (28)
8576 (20)
 Hospital death
Mean composite score‡
1.6
1.8
1.7
Initiation of palliative care (mean)§
4.5
0.7
2.7
*In the last 30 days before death.
†Qualification is rendered positive when 1 out of 6 indicators is scored.
‡Total amount of six indicators divided by number of patients receiving potentially inappropriate end-of-life care.
§In months before death.
ICU, intensive care unit.
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P value

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
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Table 3

Indicators of potentially inappropriate end-of-life (EoL) care* stratified by timing of palliative care (PC)

Characteristic

Early PC†

Late PC‡

Exposure group

N (%)

N (%)

N (%)

Overall no. of decedents
8882 (52)
8085 (48)
Inappropriate EoL care§
 Yes
1568 (18)
1164 (14)
 No
7314 (82)
6921 (86)
Indicators
 ≥2 emergency room visits
583 (7)
441 (6)
 ≥2 hospital admissions
397 (5)
358 (4)
 >14 days of hospitalisation
258 (3)
193 (2)
268 (3)
258 (3)
 Chemotherapy
 ICU admission
132 (2)
68 (1)
 Hospital death
825 (9)
557 (7)
Mean composite score¶
1.6
1.6
Initiation of palliative care (mean)**
6.8
2.1
Number of PC registrations>3 mo††
3 (1–6)
–
Number of PC registrations 3–1 mo††
4 (2–9)
2 (1–5)
Number of PC registrations<1 mo††
7 (4–11)
8 (5–12)
*In the last 30 days before death.
†Early PC; initiated >90 days before death.
‡Late PC; initiated ≤90 days and >30 days before death.
§Qualification is rendered positive when one out of six indicators is scored.
¶Total amount of six indicators divided by no. patients receiving potentially inappropriate EoL care.
**In months before death.
††Median and IQR.

Level of palliative care

We found the proportion of specialist palliative care in
relation to generalist palliative care to be 12%, regardless of whether palliative care was provided early, late
or very late (table 4). In the exposure group (n=16
967) specialist palliative care (n=2024) consisted
of specialist palliative care alone in 1% of patients
(n=141) and of both generalist and specialist palliative
care in 11% (n=1883). The majority of patients (88%)
was provided with generalist palliative care alone.
Impact of provision and timing of palliative care on the
likelihood of receiving potentially inappropriate end-of-life
care

P value

16 967 (100)
2732 (16)
14 235 (84)
1024 (6)
755 (4)
451 (3)
526 (3)
200 (1)
1382 (8)
1.6
4.5
3 (1–6)
3 (1–7)
8 (4–11)

<0.001

<0.05
0.895
<0.05
0.514
<0.001
<0.001

30 days before their death (exposure group) were five
times less likely to experience potentially inappropriate end-of-life care (adjusted OR 0.20; 95% CI 0.15
to 0.26) than patients who received palliative care less
than 30 days before their death or not at all (non-
exposure group). Subanalysis of the exposure group
showed lower odds for potentially inappropriate end-
of-life care with late initiation of palliative care (≤90
and>30 days before death; adjusted OR 0.19; 95%
CI 0.14 to 0.24) than with early initiation of palliative
care (>90 days before death; adjusted OR 0.23; 95%
CI 0.17 to 0.30; figure 1).

Adjusted for age, sex and type and number of cancer
diagnoses, patients receiving palliative care more than
Table 4 Level of palliative care (PC) stratified by timing of PC
(n=32 768)

Characteristic

Early PC*

Late PC†

Very late
PC‡

N (%)

N (%)

N (%)

Overall no. of decedents
8882 (27)
8085 (25)
Proportion of specialist PC 1027 (12)
997 (12)
Proportion of generalist PC 7855 (88)
7088 (88)
*Early PC; initiated >90 days before death.
†Late PC; initiated ≤90 days and >30 days before death.
‡Very late PC; initiated ≤30 days before death.

15801 (48)
1909 (12)
13 892 (88)
Figure 1 Association between palliative care (PC) and
potentially inappropriate end-of-life care*.
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DISCUSSION
Among 43 067 patients with cancer who died in the
Netherlands in 2017, we found that more than one-
third of patients experienced potentially inappropriate care in the last month of their life. Patients who
received palliative care prior to the last month of their
lives were five times less likely to experience potentially inappropriate care in the last month of their life
than patients provided with palliative care in the last
month of life or not at all. Both early and late palliative care exposure were similarly associated with lower
odds for potentially inappropriate care. For most
patients, palliative care consisted of generalist palliative care, regardless whether it was provided early, late
or very late.
Strengths and limitations of this study

To our knowledge, this is the first nationwide
population-
based observational study evaluating the
impact of a mixed generalist and specialist palliative
care model on quality of end-of-life care for patients
with cancer, provided across all care settings. Another
strength of this study lies in the use of a population-
level administrative database covering nearly all Dutch
residents. This minimises selection bias and renders
our findings generalisable for comparison to other
populations of patients with cancer. However, several
limitations need mentioning. First, population-based
quality indicators are used on an aggregated level and
cannot be used as indicators of inappropriate care for
individual patients; clinical factors may justify an acute
care intervention and personal preferences may differ.
Hence, our strict use of the term ‘potentially inappropriate end-of-life care’ throughout the article. Second,
as administrative data are not primarily captured for
the purpose of quality assessment, a general limitation
results from a lack of clinical information about the
content of care provided. Third, our findings are based
on a retrospective study design. Therefore, we could
not determine whether healthcare professionals were
aware of their patients being in their last months of life
nor whether care took place in that context.
Comparisons with other studies

When we compare our results to previous national and
international studies in high-income countries with a
similar healthcare system, it shows a higher percentage
of potentially inappropriate end-of-life care for patients
with cancer in the Netherlands compared with Canada
(34% vs 22.4%)24 and a consistently low percentage
of hospital death (20% vs 29%) as well as a low
percentage of chemotherapy use (5% vs 17%) in the
Netherlands compared with Belgium.26 27 In contrast,
we find only 12% of patients received specialist palliative care vs 47% in Belgium and 25.8% in Canada.19 27
In 2017, reimbursement for specialist palliative care
in Dutch hospitals was difficult to obtain as a result
of complicated administrative financial regulations.
e142

Therefore, the actual proportion of specialist palliative care provided is likely to be larger than our data
suggest. However, a previous study showed a limited
number of referrals to specialist palliative care teams
in Dutch hospitals in 2014 (median 77 consultations
per year, range 2–680).28 In relation to other countries actual underutilization of specialist palliative care
services, complex registration of specialist palliative
care provided, and a lack of standards for referral or
the ratio of specialist—generalist palliative care workforce may contribute to the low proportion of patients
receiving specialist palliative care in the Netherlands.
This is currently subject of further research.
Considering that most palliative care provided in
this study was generalist palliative care, this comparison of studies seems to suggest that generalist palliative care improves end-of-life care through preventing
hospital death and use of chemotherapy in the last
month before death. Improving access to specialist
palliative care for patients with complex palliative care
needs may assist in lowering the overall percentage of
patients experiencing potentially inappropriate end-
of-life care.
A recent systematic review of population-
based
quality indicators found only one previous study
that established a benchmark for healthcare systems
not providing overly aggressive end-of-life care.13 29
In this preferred healthcare system less than 10% of
patients receive chemotherapy in the last 14 days of
life, less than 4% have multiple hospitalisations or ER
visits or are admitted to the ICU in the last month of
life and less than 17% die in an acute care institution.
Applying this benchmark to our results for the patients
receiving palliative care very late or not at all leaves
room for improvement for nearly all quality indicators. However, for patients who were provided with
palliative care prior to their last month of life, nearly
all benchmark requirements were met. These results
strongly suggest a need to focus local and national
policy on increasing the number of people with cancer
receiving palliative care early in their disease trajectory.
Contrary to what other studies have shown,14 15 30
in this study early initiation of palliative care has a
weaker association with less potentially inappropriate
end-of-life care than late initiation of palliative care. In
their studies, while using similar definitions for early
and late palliative care, both Hui et al and Scibetta et
al did not exclude palliative care provided during the
outcome period (ie, last 30 days before death) from
their late palliative care group. This may have reflected
on the outcomes for potentially inappropriate end-of-
life care in this group, thereby confounding comparison with our results. As Qureshi et al used different
timeframes for the early and late exposure group in
their large population-
based study, we could not
compare our results.
Comparing the median number of palliative care
registrations between early and late provision of
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palliative care as presented in table 3 sheds some light
on our ambivalent results. Patients provided with early
palliative care have more palliative care registrations
between 3 and 1 month before death than patients
provided with late palliative care. This might indicate that these patients have more complex palliative
care needs that potentially require more healthcare
utilisation at the end of life. Still, in both early and
late palliative care groups care consisted of generalist
palliative care with a similarly limited proportion of
specialist palliative care (12%). Comparing specialist
and generalist palliative care visits around critical
timepoints, specialist palliative care visits emphasised
coping and prognostic awareness, whereas oncologic
care focused on cancer treatment and management
of medical complications.31 Early referral of patients
with complex palliative care needs to specialist palliative care may well improve quality of care for these
patients.32
Recent literature shows that patients with life-
threatening illness or frailty continue to receive non-
beneficial treatments at the end of life, leading to poor
quality, high cost care in high-income countries.33 34
Despite ample evidence that specialist palliative care
improves quality of life, symptom burden and quality
of end-of-life care for these patients and their families,10 11 16 35 and professional organisations recommend earlier and routine co-management by palliative
care specialists,1 36 37 there appears to be little improvement over the past two decades.2 24 34 With the foreseen increase in patients with palliative care needs,38 39
comes a workforce shortage in palliative care specialists
and a need for all healthcare professionals to deliver
generalist palliative care.17 40 41 Our data confirm that
generalist palliative care can play a substantial role.41 42
Moreover, as we established as yet a limited involvement of specialist palliative care services, standards or
recommendations on use of internationally expert-
based referral criteria may help optimise quality of
end-
of-
life care through timely access to specialist
palliative care for patients with complex palliative care
needs.11 43
CONCLUSION AND POLICY IMPLICATIONS
This study shows that initiation of palliative care prior
to the last month of life significantly decreases the
likelihood of potentially inappropriate end-of-life care
for patients with cancer. As generalist palliative care
may play a substantial role, these results imply a strong
need to focus local and national policy on improving
access to generalist and specialist palliative care for
every patient.
Sustained investment in training of all healthcare professionals can improve timely identification
of palliative care needs in the individual patient,
distress caused by the disease and its impact on the
person as a whole. This will lead to a larger number
of patients receiving generalist palliative care earlier

in their disease trajectory. Also, improving early access
to specialist palliative care for patients with complex
palliative care needs will lead to more prognostic
awareness and better quality of end-of-life care for
these patients. Recommendations on use of standardised referral criteria for specialist palliative care
and funding of integrated palliative care models are
needed to support these improvements. As such, these
improvements to end-
of-
life care may have major
implications for health policy. Further prospective
research is needed to substantiate the findings of this
retrospective study.
Acknowledgements The authors wish to thank Lyanne
Bakker MSc and Bart Koetzier MSc, data scientists and
statistical analysts at Vektis, Business Intelligence Center for
Healthcare for their contribution to the acquisition, analysis
and interpretation of data and Marijke Dermois PDEng,
clinical informatician at Netherlands Comprehensive Cancer
Organisation for her valuable contribution to the design of the
study.
Contributors JA had full access to all data and MB, CP, NR and
HF had access to most of the data in the study. MB, CP, JA, NR
and HF take responsibility as guarantors for the integrity of
the data and the accuracy of the data analysis. MB, CP, NR and
HF conceived and designed the study. JA collected the data.
MB, CP, YL, NR and HF interpreted the data. MB, JA and HF
undertook the statistical analysis. MB drafted the manuscript.
All authors provided critical input to the analyses, interpreted
the data and critically revised the manuscript. YL, KV, NR and
HF supervised the study.
Funding The authors have not declared a specific grant for this
research from any funding agency in the public, commercial or
not-for-profit sectors.
Competing interests None declared.
Patient consent for publication Not required.
Ethics approval According to the Central Committee on
Research involving Human Subjects (CCMO), this type
of study is exempt from approval of an ethics committee.
This study was approved by all health insurance companies
contributing data to Vektis national administrative health
insurance database.
Provenance and peer review Not commissioned; externally
peer reviewed.
Data availability statement Data are available upon reasonable
request. The data set from this study is held securely in coded
form at Vektis Business Intelligence Center for Healthcare.
While data sharing agreements prohibit Vektis from making
data sets publicly available, access may be granted to those
who meet prespecified criteria for confidential access. The
full data set creation plan and underlying analytic code are
available from the authors upon request, understanding that
the program may rely upon coding templates and macros that
are unique to Vektis.
Open access This is an open access article distributed in
accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others
to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different
terms, provided the original work is properly cited, appropriate
credit is given, any changes made indicated, and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.
0/.
ORCID iD
Manon S Boddaert http://orcid.org/0000-0003-2158-8221

Boddaert MS, et al. BMJ Supportive & Palliative Care 2022;12:e137–e145. doi:10.1136/bmjspcare-2020-002302

e143

BMJ Support Palliat Care: first published as 10.1136/bmjspcare-2020-002302 on 22 December 2020. Downloaded from http://spcare.bmj.com/ on June 28, 2022 by guest. Protected by
copyright.

Original research

REFERENCES

1 Institute of Medicine, Committee on Approaching Death:
Addressing Key End-of-Life Issues. Dying in America :
improving quality and honoring individual preferences near the
end of life, 2015.
2 Steering Committee for Appropriate End-of-Life C. Just
because we can, doesn't mean we should. Utrecht: Royal Dutch
Medical Association, 2015.
3 Earle CC, Landrum MB, Souza JM, et al. Aggressiveness of
cancer care near the end of life: is it a quality-of-care issue? J
Clin Oncol 2008;26:3860–6.
4 Zhang B, Nilsson ME, Prigerson HG. Factors important to
patients' quality of life at the end of life. Arch Intern Med
2012;172:1133–42.
5 Bolt EE, Pasman HRW, Willems D, et al. Appropriate and
inappropriate care in the last phase of life: an explorative
study among patients and relatives. BMC Health Serv Res
2016;16:655.
6 Cohen J, Deliens L. A public health perspective on end of life
care. Oxford: Oxford University Press, 2012.
7 IKNL/Palliactief. Netherlands quality framework for palliative
care. Utrecht, 2017.
8 Sepúlveda C, Marlin A, Yoshida T, et al. Palliative care:
the World Health Organization's global perspective. J Pain
Symptom Manage 2002;24:91–6.
9 Temel JS, Greer JA, Muzikansky A, et al. Early palliative care
for patients with metastatic non-small-cell lung cancer. N Engl
J Med 2010;363:733–42.
10 Zimmermann C, Swami N, Krzyzanowska M, et al. Early
palliative care for patients with advanced cancer: a cluster-
randomised controlled trial. Lancet 2014;383:1721–30.
11 Vanbutsele G, Pardon K, Van Belle S, et al. Effect of early
and systematic integration of palliative care in patients with
advanced cancer: a randomised controlled trial. Lancet Oncol
2018;19:394–404.
12 Earle CC, Park ER, Lai B, et al. Identifying potential indicators
of the quality of end-of-life cancer care from administrative
data. J Clin Oncol 2003;21:1133–8.
13 Earle CC, Neville BA, Landrum MB, et al. Evaluating claims-
based indicators of the intensity of end-of-life cancer care. Int J
Qual Health Care 2005;17:505–9.
14 Hui D, Kim SH, Roquemore J, et al. Impact of timing and
setting of palliative care referral on quality of end-of-life care
in cancer patients. Cancer 2014;120:1743–9.
15 Scibetta C, Kerr K, Mcguire J, et al. The costs of waiting:
implications of the timing of palliative care consultation among
a cohort of decedents at a comprehensive cancer center. J
Palliat Med 2016;19:69–75.
16 Maetens A, Beernaert K, De Schreye R, et al. Impact of
palliative home care support on the quality and costs of care at
the end of life: a population-level matched cohort study. BMJ
Open 2019;9:e025180.
17 Quill TE, Abernethy AP. Generalist plus specialist palliative
care--creating a more sustainable model. N Engl J Med
2013;368:1173–5.
18 Henderson JD, Boyle A, Herx L, et al. Staffing a specialist
palliative care service, a team-based approach: expert
consensus white paper. J Palliat Med 2019;22:1318–23.
19 Brown CR, Hsu AT, Kendall C, et al. How are physicians
delivering palliative care? a population-based retrospective
cohort study describing the mix of generalist and specialist
palliative care models in the last year of life. Palliat Med
2018;32:1334–43.
20 Vektis business intelligence center for healthcare. Zeist, the
Netherlands.
21 National Consensus Project for Quality Palliative Care.
Clinical practice guidelines for quality palliative care.
Pittsburgh: National Consensus Project for Quality Palliative
Care, 2013.

e144

22 Grunfeld E, Lethbridge L, Dewar R, et al. Towards
using administrative databases to measure population-
based indicators of quality of end-of-life care: testing the
methodology. Palliat Med 2006;20:769–77.
23 De Schreye R, Houttekier D, Deliens L, et al. Developing
indicators of appropriate and inappropriate end-of-life care in
people with Alzheimer's disease, cancer or chronic obstructive
pulmonary disease for population-level administrative
databases: a RAND/UCLA appropriateness study. Palliat Med
2017;31:932–45.
24 Ho TH, Barbera L, Saskin R, et al. Trends in the aggressiveness
of end-of-life cancer care in the universal health care system of
Ontario, Canada. J Clin Oncol 2011;29:1587–91.
25 R Core Team. R: a language and environment for statistical
computing. Vienna: R Foundation for Statistical Computing,
2018.
26 Meeussen K, Van den Block L, Echteld MA, et al. End-of-life
care and circumstances of death in patients dying as a result
of cancer in Belgium and the Netherlands: a retrospective
comparative study. J Clin Oncol 2011;29:4327–34.
27 De Schreye R, Smets T, Annemans L, et al. Applying
quality indicators for administrative databases to evaluate
end-of-life care for cancer patients in Belgium. Health Aff
2017;36:1234–43.
28 Brinkman-Stoppelenburg A, Boddaert M, Douma J, et al.
Palliative care in Dutch hospitals: a rapid increase in the
number of expert teams, a limited number of referrals. BMC
Health Serv Res 2016;16:518.
29 Henson LA, Edmonds P, Johnston A, et al. Population-
based quality indicators for end-of-life cancer care: a
systematic review. JAMA Oncol 2019. doi:10.1001/
jamaoncol.2019.3388
30 Qureshi D, Tanuseputro P, Perez R, et al. Early initiation of
palliative care is associated with reduced late-life acute-hospital
use: a population-based retrospective cohort study. Palliat Med
2019;33:150–9.
31 Yoong J, Park ER, Greer JA, et al. Early palliative care in
advanced lung cancer: a qualitative study. JAMA Intern Med
2013;173:283–90.
32 Gaertner J, Siemens W, Meerpohl JJ, et al. Effect of
specialist palliative care services on quality of life in adults
with advanced incurable illness in hospital, hospice, or
community settings: systematic review and meta-analysis. BMJ
2017;357:j2925.
33 Cardona-Morrell M, Kim J, Turner RM, et al. Non-beneficial
treatments in hospital at the end of life: a systematic
review on extent of the problem. Int J Qual Health Care
2016;28:456–69.
34 Hill AD, Stukel TA, Fu L, et al. Trends in site of death and
health care utilization at the end of life: a population-based
cohort study. CMAJ Open 2019;7:E306–15.
35 Ziegler LE, Craigs CL, West RM, et al. Is palliative care
support associated with better quality end-of-life care
indicators for patients with advanced cancer? A retrospective
cohort study. BMJ Open 2018;8:e018284.
36 Ferrell BR, Temel JS, Temin S, et al. Integration of palliative
care into standard oncology care: American Society of Clinical
Oncology clinical practice guideline update. J Clin Oncol
2017;35:96–112.
37 Jordan K, Aapro M, Kaasa S, et al. European Society for
Medical Oncology (ESMO) position paper on supportive and
palliative care. Ann Oncol 2018;29:36–43.
38 Sleeman KE, de Brito M, Etkind S, et al. The escalating global
burden of serious health-related suffering: projections to 2060
by world regions, age groups, and health conditions. Lancet
Glob Health 2019;7:e883–92.
39 Morin L, Aubry R, Frova L, et al. Estimating the need for
palliative care at the population level: a cross-national study in
12 countries. Palliat Med 2017;31:526–36.

Boddaert MS, et al. BMJ Supportive & Palliative Care 2022;12:e137–e145. doi:10.1136/bmjspcare-2020-002302

BMJ Support Palliat Care: first published as 10.1136/bmjspcare-2020-002302 on 22 December 2020. Downloaded from http://spcare.bmj.com/ on June 28, 2022 by guest. Protected by
copyright.

Original research

40 Hui D, Hannon BL, Zimmermann C, et al. Improving
patient and caregiver outcomes in oncology: team-based,
timely, and targeted palliative care. CA Cancer J Clin
2018;68:356–76.
41 Mitchell S, Tan A, Moine S, et al. Primary palliative care needs
urgent attention. BMJ 2019;365:l1827.

42 Rangachari D, Smith TJ. Integrating palliative care in
oncology: the oncologist as a primary palliative care provider.
Cancer J 2013;19:373–8.
43 Hui D, Mori M, Meng Y-C, et al. Automatic referral to
standardize palliative care access: an international Delphi
survey. Support Care Cancer 2018;26:175–80.

Boddaert MS, et al. BMJ Supportive & Palliative Care 2022;12:e137–e145. doi:10.1136/bmjspcare-2020-002302

e145

BMJ Support Palliat Care: first published as 10.1136/bmjspcare-2020-002302 on 22 December 2020. Downloaded from http://spcare.bmj.com/ on June 28, 2022 by guest. Protected by
copyright.

Original research

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Support Palliat Care

SUPPLEMENT TO MANUSCRIPT
“Palliative care and the delivery of potentially inappropriate end-of-life care among patients with cancer: a nationwide retrospective population-based
observational study in a mixed generalist and specialist palliative care model”

- Supplement Table1. Vektis database - Oncology identification codes
- Supplement Table 2. Characteristics of healthcare codes for generalist and specialist palliative care across care-settings

Boddaert MS, et al. BMJ Support Palliat Care 2020;0:1–9. doi: 10.1136/bmjspcare-2020-002302

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Supplemental material

Supplement Table1. Vektis database - Oncology identification codes
Oncology
Specialist
Diagnostic
Oncology
identification
code
code
identification

Cancer of breast

Cancer of
bronchus, lung

Cancer of liver &
bile duct

Cancer of
stomach

0303

0318

0313

0811

0361

0105

0303

0313

0313

0621

0313

0622

0322

1303

0322

1304

0328

1210

0328

1220

0328

1230

0328

1240

0328

1250

0328

1270

0328

1310

0328

1340

0328

1430

0328

1440

0328

1460

0328

1470

0328

1510

0328

1530

0328

1595

0328

1420

0361

0103

0303

0367

0313

0955

0316

6118

0318

0712

0318

0735

0303

0348

0303

0346

0313

0914

0318

0407

Cancer of
breast,
secondary

Cancer, other
& unspecified
primary

Cancer of
colon

Cancer of
esophagus

Specialist
code

Diagnostic
code

0304
0304
0304

0223

0304

0224

0304

0225

0304

0226

0304

0230

Specialist
code

Diagnostic
code

0221

0322

1305

0222

0322

1306

0322

1307

0303

0314

0313

0623

0313

0624

0313

0629

0303

0358

0301

0358

0302

0019

0302

0020

0302

0021

0302

0040

0302

0041

0302

0042

0302

0060

0302

0061

0302

0062

0302

0063

0302

0064

0302

0065

0302

0066

0302

0067

0302

0068

0302

0069

0302

0072

0302

0084

0303

0306

0303

0354

0313

0801

0361

0101

0303

0357

0303

0331

0318

0810

0361

0102

0303

0349

0313

0979

0303

0332

0313

0964

0318

0755

0316

6119

0303

0352

0303

0363

0305

1150

0305

1199

0316

6115

0316

6120

0307

OM17

0361

0111

0313

0899

0303

0359

0318

0906

0335

0211

0361

0109

0389

0100

0308

1145

0308

1150

0313

0243

0313

0263

0313

0264

0303

0301

0303

0333

0303

0347

0313

0927

0318

0607

0318

0610

0303

0319

0313

0904

0318

0307

Oncology
identification

BMJ Support Palliat Care

Cancer of
other
respiratory &
intrathoracic

Cancer of
Head & Neck

Cancer of
other GI
organs,
peritoneum
Cancer of
pancreas
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Supplement Table1. Vektis database - Oncology identification codes (continued)
Oncology
Specialist
Diagnostic
Oncology
Specialist
identification
code
code
identification
code
Cancer of
rectum & anus

Cancer of
female genital
organs

Cancer of male
genital organs &
prostate

Cancer of bone
& connective
tissue

Cancer of
bladder
Pain, due to
malignancy

Diagnostic
code

Oncology
identification

BMJ Support Palliat Care

Specialist
code

Diagnostic
code

0302

0001

0303

0350
0842

0303

0303

0313

0214

0313

0291

0313

0822

0330

9921

0316

0307

0M14

0304

0353

0316

0307

0M15

0308

1101

0327

0307

0M16

0308

1105

0330

0307

0M99

0308

1110

0330

0307

0M11

0308

1115

0330

0307

0M12

0308

1120

0330

0313

0821

0308

1125

0330

0313

0823

0308

1130

0361

0106

0308

1135

0308

1140

0308

1810

0308

2101

0303

0334

0303

0335

0307

0M13

0313

Cancer of
thyroid

Melanoma

3505

Cancer of
brain &
nervous
system

Cancer of
brain &
nervous
system
(cont’d)

0330
0330
0330
0330

0306

0050

0306

0060

0306

0069

0308

2105

0330

0306

0092

0308

2110

0330

0313

0831

0308

2115

0330

0306

0040

0308

2120

0330

0306

0045

0308

2125

0330

0306

0048

0308

2130

0330

0313

0832

0308

3101

0330

0361

0107

0313

0802

0361

0305

1140

0306

0025

0313

0841

0303

0370

0313

0843

0306

0010

0316

6107

0306

0016

0361

0104

0313

0834

0316

6116

0303

0360

0306

0030

0305

1110

0306

0084

0322

1308

0330

0203

0324

Cancer of
kidney & renal
pelvis

Secondary
malignancies

Cancer of
other urinary
organs

Other
oncological
diseases

0330

6113
0316
0201
0202
0204
0211
0212
0213
0221
0222
0223
0231
0232
0233
0241
0242
0243
0251
0299
0108

0306

0020

0306

0070

0306

0078

0313

0833

0313

0839

8418

0513

0715
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Supplement Table 2. Characteristics of healthcare codes for generalist and specialist palliative care across care-settings
Reimbursement code
Type of care
Billable for
Billable timeframe
Weighing treatment options in light of
a
b
Generalist palliative care
MO / NP
Throughout disease trajectory
advance care planning
Supportive care/ palliative care in oncology
Generalist palliative care
MOa / NPb
Throughout disease trajectory
setting
Interdisciplinary palliative care team Specialist palliative care
Multidisciplinary
Throughout disease trajectory

a

BMJ Support Palliat Care

Location of care
Hospital
Hospital
Hospital

Intensive home / hospice care*
Multidisciplinary meeting with primary and
specialty palliative care providers
Bed-side palliative care consultation

Generalist palliative care

Family physician

Prognosis < 3 months

Home / Hospice

Specialist palliative care

Family physician

Throughout disease trajectory

Home / Hospice

Specialist palliative care

Family physician

Prognosis < 3 months

Home / Hospice

Hospice care at home
Community hospice care

Generalist palliative care
Generalist palliative care

Nurse
Nurse

Prognosis < 3 months
Prognosis < 3 months

Home
Hospice

Intensive long term care*
Intensive long term care at home*
Palliative care unit

Generalist palliative care
Generalist palliative care
Generalist palliative care

Physician / Nurse
Physician / Nurse
Multidisciplinary

Prognosis < 3 months
Prognosis < 3 months
Prognosis < 3 months

Nursing home
Home
Nursing home

MO; medical oncologist. b NP; nurse practitioner. * This reimbursement code refers to intensification of care for chronically or seriously ill patients in the last phase of their life.
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