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Abstract 

Background: A high percentage of people dying at home, and a low percentage of people being admitted to hos‑
pital and dying there are regarded as indicators of appropriate care at the end of life. However, performance standards 
for these quality indicators are often lacking, which makes it difficult to state whether an indicator score falls between 
the ranges of good or poor quality care. The aim of this study was to assess quality indicators concerning place of 
death and hospital care utilization in people with diseases relevant for palliative care, and to establish best practice 
performance standards based on indicator scores in 31 regions in the Netherlands.

Methods: A retrospective nationwide population‑based observational study was conducted, using routinely col‑
lected administrative data concerning persons who died in 2017 in the Netherlands with underlying causes relevant 
for palliative care (N = 109,707). Data from four registries were linked for analysis. Scores on eight quality indicators 
concerning place of death and hospital care utilization were calculated, and compared across 31 healthcare insurance 
regions to establish relative benchmarks.

Results: On average, 36.4% of the study population died at home (range between regions 30.5%‑42.6%) and 20.4% 
in hospital (range 16.6%‑25.5%). Roughly half of the population who received hospital care at any time in the last year 
of life were found to (also) receive hospital care in the last month of life. In the last month, 32.0% of the study popula‑
tion were admitted to hospital (range 29.4‑36.4%), 5.3% to an Intensive Care Unit (range 3.2‑6.9%) and 23.9% visited 
an Emergency Department (range 21.0‑27.4%). In the same time period, less than 1% of the study population was 
resuscitated in hospital or received tube or intravenous feeding in hospital.

Conclusions: The variation between regions points towards opportunities for practice improvement. The best 
practice performance standards as set in this study serve as ambitious but attainable targets for those regions that 
currently do not meet the standards. Policymakers, healthcare providers and researchers can use the suggested 
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Introduction
At the end of life, the majority of people prefer to remain 
at home until death [1–4]. Hospital admissions at the 
end of life are often regarded as undesirable, particularly 
when they have an acute character [5–7]. Common rea-
sons for hospitalization at the end of life are shortness of 
breath, pain, digestive or cardiovascular symptoms, delir-
ium or loss of consciousness [6]. However, these symp-
toms can often be relieved at home [6–9]. Research in the 
Netherlands and other western countries shows that, in 
retrospect, 7–33% of the hospitalizations in the last three 
months of life of patients who died non-suddenly could 
have been avoided [7–10].

In order to improve care at the end of life and decrease 
the number of avoidable hospitalizations, insight into 
actual hospital care utilization and quality of care is an 
important first step. If available, these data can best be 
derived from existing registries, in order to prevent addi-
tional registration or measurement burden for patients 
and healthcare professionals. Quality of care can be 
assessed by using quality indicators. A few years ago, a 
group of experts in palliative care developed a set of qual-
ity indicators that measure aspects of care that may indi-
cate potentially appropriate or inappropriate care at the 
end of life in people who died with dementia, cancer or 
COPD [11]. After all, medical care which is justifiable for 
patients with good prognosis can turn into inappropri-
ate care near the end of life, as benefits of care no longer 
outweigh the possible negative effects of continuing this 
care. The set of quality indicators was developed specifi-
cally to be used at a population level, using administrative 
healthcare data.

However, quality indicators regarding care at the end 
of life often lack broadly accepted performance stand-
ards, which makes it difficult to state whether an indi-
cator score points to high or poor quality of care. When 
performance standards are lacking, benchmarking can 
be done in order to formulate attainable targets indicat-
ing high-quality care [12]. In benchmark studies, scores 
on quality indicators are being compared between care 
organizations, regions or countries. Benchmarking 
allows the determination of relative ‘best practice’ perfor-
mance standards rather than static absolute performance 
standards, and subsequently  helps to identify the areas 
where the gap between one’s score and that of the best 
performers is the largest. As such, analyzing variation in 

quality indicators may lead to opportunities for practice 
improvements where needed. Previous population-level 
research in Belgium found substantial variation in health-
care use across regions in Belgium [13]. Such research 
has not been performed in the Netherlands yet.

Therefore, the aims of the presented study were 
threefold:

(1) To gain insight in place of death and hospital care 
utilization at the end of life for people with diseases 
relevant for palliative care in the Netherlands;
(2) To assess and compare scores on quality indi-
cators concerning place of death and hospital care 
utilization at the end of life between 31 healthcare 
insurance regions in the Netherlands; and.
(3) To develop best practice performance standards 
based on this comparison.

Methods
Study design and data sources
A retrospective nationwide population-based observa-
tional study was conducted, using routinely collected 
administrative data concerning persons who died in 2017 
in the Netherlands. Administrative data from the follow-
ing registries were linked for analysis:

• Three nationwide registries available at Statistics 
Netherlands: (1) Death certificate registry contain-
ing all reported deaths within a specific year, includ-
ing date of death, cause of death and place of death 
(2017); (2) Sociodemographic registry containing 
information on gender, year of birth, ethnitcity and 
other characteristics of individuals residing in the 
Netherlands (up to 2017); (3) Registry containing 
postal code areas belonging to the place of residence 
of individuals residing in the Netherlands (up to 
2017).

• The National Basic Registration Hospital Care 
(2016–2017) of Dutch Hospital Data, containing 
nationwide data of hospital admissions in all general 
and academic hospitals in the Netherlands.

All registries were linked in the secure environment of 
Statistics Netherlands, guaranteeing anonymity of the 
deceased.

performance standards to further analyze causes of variance between regions and develop and test interventions 
that can improve practice.

Keywords: End‑of‑life care, Quality indicators, Routinely collected health data, Benchmarking, Performance 
standards, Place of death, Hospital care
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Study population
People with a wide range of chronic conditions, who 
face a trajectory of serious and life-limiting illness, may 
benefit from palliative care at the end of life. We there-
fore identified all decedents in 2017 who were potentially 
in need of palliative care, as based on a set of relevant 
underlying causes of death (ICD-10 codes) described by 
Etkind et al. (2017) [14] (Table 1).

Based on the postal code areas of their residence, per-
sons dying from diseases relevant for palliative care 
could be divided over 31 regions of healthcare insurance 
offices (in Dutch ‘zorgkantoren’) that were operational in 
the Netherlands in 2017. These offices are linked to the 
healthcare insurer with the largest number of insured 
clients in a specific region. Healthcare insurance offices 
are responsible for ensuring high quality long-term care 
for clients in their region. In this regard, they make con-
tracts with GPs, home care organizations and long-term 
care facilities (LTCFs) (i.e. nursing homes and residen-
tial care homes), and define requirements for delivering 

high-quality care. With regard to care at the end of life, 
healthcare insurance offices can for instance require that 
healthcare providers follow the standards of the national 
Quality Framework on Palliative Care [15].

Measures
Place of death and hospital care utilization were assessed 
by using quality indicators from a previously developed 
and validated set [11]. Based on the availability of data 
within the registries and their relevance to a broad spec-
trum of diseases relevant for palliative care, eight quality 
indicators were selected from this set (Table  2). Except 
for the indicators regarding place of death, we assessed 
all indicators in various time periods before death, i.e. 
360  days, 180  days, 90  days, 30  days, and 7  days before 
death.

Statistical analyses
The characteristics of the study population, their place 
of death and hospital care utilization in different time 

Table 1 Causes of death (ICD‑10 codes) indicating a potential need for palliative care (Etkind et al., 2017)

Cause of death ICD-10 codes

Cancer C00‑C97

Heart disease and heart failure I00‑I52 (excl. I12 and I13)

Chronic lower respiratory disease, respiratory failure J40‑J47, J96

Haemorrhagic, ischaemic and unspecified stroke I60‑I69

Reno‑vascular disease, renal failure I12, I13, N17, N18, N28

Liver disease K70‑K77

Dementia, vascular dementia, Alzheimer’s disease, senility F01, F03, G30, R54

Neurodegenerative disease (Huntington’s disease, motor neurone disease, Parkinson’s disease, progressive supranu‑
clear palsy, multiple sclerosis, multi system atrophy)

G10, G12.2, G20, G23.1, G35, G90.3

HIV B20‑B24

Table 2 Selected quality indicators

a  An acute hospital admission is an admission that can not be delayed because immediate treatment or care is needed within 24 h according to the medical specialist

Quality indicator Indicator of appropriate 
(A) or inappropriate (I) 
care

Place of death
  % of people who died at home A

  % of people who died in hospital I

Hospital admissions and visits
  % of people with ≥ 1 hospital admission I

  % of people with ≥ 1  acutea hospital admission I

  % of people with ≥ 1 Intensive Care Unit (ICU) admission I

  % of people with ≥ 1 Emergency Department (ED) visit I

Treatments in hospital
  % of people who were resuscitated in hospital I

  % of people who received tube feeding or intravenous feeding in hospital I
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periods before death (study aim 1) were calculated 
using descriptive statistics. To assess and compare 
the scores on quality indicators between healthcare 
insurance regions (study aim 2), we used the period 
of 30 days before death, as most quality indicators are 
validated for this time period. To obtain a fair com-
parison across the 31 healthcare insurance regions, we 
matched each healthcare insurance region sample with 
the total population from which it was drawn on the 
demographic variables that were available in our data-
set. We corrected for population differences in age (in 
4 categories < 18, 18–64, 65–84, 85 or older), sex (male, 
female), cultural background (western, non-western) 
and cause of death (9 categories, as defined in Table 1) 
by applying a weighting method known as raking. With 
raking, each individual in a particular healthcare insur-
ance region receives a weight as to resemble the char-
acteristics of the total study population. We accounted 
for these weights when we assessed the scores on the 
quality indicators for each healthcare insurance region. 
To establish best practice performance standards (study 
aim 3), we followed a method that other research-
ers used before [13], and calculated quartiles of scores 
for each quality indicator across healthcare insurance 
regions. For the quality indicator ‘percentage of peo-
ple dying at home’, associated with appropriate end-of-
life care, the best practice performance standard was 
established at the upper margin of the third quartile or 
above. For all other indicators, associated with inappro-
priate care, the performance standard was established 
at the upper margin of the first quartile or below.

All analyses were conducted with SPSS version 25.

Ethics
According to Dutch law, no ethical approval was required 
for this study, since posthumous collection of patient 
data is allowed in the Netherlands [16].

Results
Population characteristics
In total, 150,214 persons died in the Netherlands in 2017, 
of whom 109,707 persons (73%) died from diseases rel-
evant for palliative care. Of these 109,707 persons, the 
majority died from cancer (40.9%), heart disease (23.6%) 
or dementia (15.6%) (Table 3). Demographic characteris-
tics varied between disease groups. Persons dying from 
dementia were predominantly female (68.2%), of older 
age when they died (mean 87.3 years) and very few had 
a non-western cultural background (1.5%). On the other 
end, persons dying from liver disease were predomi-
nantly male (63.2%), of a younger age when they died 
(mean 67.1  years) and a bigger proportion had a non-
western background (7.0%).

Place of death
In 2017, 20.4% of the persons dying from diseases rel-
evant for palliative care died in a hospital, 35.5% in a 
LTCF, 36.4% at home and 7.7% in other settings, e.g. hos-
pices, or unknown settings (Fig. 1). Place of death varied 
widely between people with different causes of death. 
People who died from a liver disease died in a hospital 
most often (51.4%), followed by people who died from 
a chronic respiratory disease (35.9%) or stroke (35.2%). 
People with dementia died in a hospital least often (1.8%), 
the vast majority of them (85.6%) died in a LTCF. People 
with cancer died at home most often (54.2%), followed by 

Table 3 Characteristics of the population dying from diseases relevant for palliative care

a  Persons with a Turkish, Moroccan, Surinam, Antillian or other non‑western background
b  To guarantee anonimity, the characteristics of the persons within the small group of persons with HIV were not included in this table

Cause of death N decedents (%) % female Age, mean (SD) % with non-western 
cultural backgrounda

Cancer 44,908 (40.9) 45.3 73.0 (12.4) 3.3

Heart disease 25,840 (23.6) 51.2 81.5 (11.8) 3.2

Dementia 17,148 (15.6) 68.2 87.3 (7.2) 1.5

Stroke 9,199 (8.4) 59.0 81.9 (11.0) 3.2

Chronic respiratory disease 7,129 (6.5) 50.0 78.4 (10.4) 2.0

Neurodegenerative disease 2,776 (2.5) 44.5 77.5 (10.9) 2.5

Reno‑vascular disease 1,578 (1.4) 54.1 83.3 (9.9) 5.0

Liver disease 1,104 (1.0) 36.8 67.1 (13.4) 7.0

HIV 25 (0.0) ‑ ‑ ‑

Total 109,707 (100) 51.8b 78.5 (12.5)b 2.9b
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people who died from chronic heart disease (35.4%) or 
reno-vascular disease (32.8%).

Hospital care utilization at the end of life
In the last year of life, 60.2% of the population relevant 
for palliative care was admitted to a hospital at least once, 
of which the majority were acute hospital admissions 
(Table  4). Almost half of the population (47.8%) visited 
the ED in their last year of life. Admission to an ICU, 
tube or intravenous feeding and resusciation in hospital 
occured far less often.

Roughly half of people who received hospital care 
at any time in the last year of life were found to (also) 

receive hospital care in the last 30 days of life. In this time 
period, almost a third of the population (32.0%) were 
admitted to a hospital, almost a quarter (23.9%) visited an 
ED and 5.3% of the population were admitted to an ICU.

Comparing quality indicator scores across 31 healthcare 
regions
Variation in quality indicator scores between different 
healthcare insurance regions in the Netherlands was 
found for all indicators (Fig.  2), with the largest varia-
tion found for the indicators ‘percentage of people dying 
at home’ (between 30.5% and 42.6%) and ‘percentage 
of people dying in hospital (between 16.6% and 25.5%). 

Fig. 1 Place of death, by cause of death (N = 109,682 [To guarantee anonimity, the characteristics of the persons within the small group of persons 
with HIV were not included in this figure])

Table 4 Percentage of study population (N = 109,707) who used different types of hospital care, in various time periods before  deatha

a  Calculations are based on the first day of hospital or ICU admissions. It is possible that an admission extends into a time period closer to death

Type of hospital care Last 360 days Last 180 days Last 90 days Last 30 days Last 7 days

Hospital  admissiona 60.2% 53.0% 45.5% 32.0% 14.3%

Acute hospital  admissiona 54.4% 47.8% 41.0% 28.8% 13.2%

ED visit 47.8% 41.2% 34.8% 23.9% 10.9%

ICU  admissiona 8.5% 7.1% 6.2% 5.3% 4.4%

Tube or intravenous feeding in 
hospital

1.6% 1.0% 1.0% 0.7% 0.4%

Resuscitation in hospital 1.0% 0.9% 0.9% 0.9% 0.8%
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Table  5 shows the scores of the best and worst scoring 
quartiles per quality indicator. Based on these results, we 
suggest a best practice performance standard for each 
indicator, set at the best scoring quartile (Table 5).

As can be seen in Fig.  2 and Table  5, the worst scor-
ing quartile of healthcare insurance regions has, in most 
cases, wider indicator score ranges than other quartiles, 
indicating that there may be a region that performs far 
worse than others. However, there is not one region that 
scores consistently in the best or worst quartile on all 
eight quality indicators. Analyses show that three regions 
can be distuingished scoring quite consistenlty in the best 
quartiles (i.e. on at least five out of eight indicators), and 
five regions scoring quite consistently in the worst quar-
tiles (data not shown).

Discussion
By measuring a selection of validated quality indicators 
for end-of-life care using routinely collected adminis-
trative databases, our study provides an insightful over-
view of the quality of care for Dutch residents who died 
in 2017 from diseases relevant for palliative care. This is 
relevant for an international public, as national meas-
urements enable international comparison of health 
care systems in terms of appropriateness of end-of-life 
care. Moreover, we were able to develop best practice 
performance standards based on the comparison of 
quality indicator scores across 31 healthcare insurance 
regions in the Netherlands. The method we used is 
applicable to other countries and settings as well.

Fig. 2 Comparison of indicator scores across 31 healthcare insurance regions (Except for indicators regarding place of death, indicators concern the 
last 30 days of life)

Table 5 Variation in quality indicator scores and suggestions for best practice performance standards for quality indicators in the 
Netherlands

a  Except for indicators regarding place of death, indicators concern the last 30 days of life

Indicatora Best scoring quartile Worst scoring quartile Suggested best 
practice performance 
standard

Death at home (%) 42.6–38.9 34.5–30.5 38.9 or higher

Death in hospital (%) 16.6–18.5 21.6–25.5 18.5 or lower

Hospital admission (%) 29.4–31.1 33.2–36.4 31.1 or lower

Acute hospital admission (%) 26.3–27.4 30.0–32.7 27.4 or lower

ED visit (%) 21.0–22.6 25.1–27.4 22.6 or lower

ICU admission (%) 3.2–4.9 6.3–6.9 4.9 or lower

Tube or intravenous feeding in hospital (%) 0.1–0.3 1.1–2.5 0.3 or lower

Resuscitation in hospital (%) 0.2–0.6 1.2–2.4 0.6 or lower
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Percentage of people dying at home or in hospital
Our study shows that the preference of the majority of 
people to die at home [1–4] was in many instances not 
fulfilled. In 2017, the percentage of people dying at home 
was 36.4% in the population dying from diseases relevant 
for palliative care, whereas 20.4% of this population died 
in hospital. International comparative studies show that 
the percentage of people dying in hospital is lower in the 
Netherlands than in many other European countries [17, 
18] or Canada [19], consistent with explicit policies in the 
Netherlands that promote the provision of generalist-led 
palliative home care [20]. However, we found substantial 
variation across healthcare insurance regions in qual-
ity indicator scores for dying at home and dying in hos-
pital, indicating that there are opportunities for quality 
improvement within certain regions.

Comparing diseases relevant for palliative care, we 
found that people with cancer most often died at home. 
This is not surprising, as many studies point out that can-
cer patients receive more palliative care and in an earlier 
stage than non-cancer patients [21–25]. These differences 
are often attributed to cancer patients’ more predictable 
illness trajectories [21, 26, 27]. The finding that relatively 
few people dying from dementia die at home (10.2%) is 
explained by the fact that these people, when they are in 
an advanced stage of their disease, often move to a LTCF 
and die there. Our study showed that only 1.8% of people 
dying from dementia died in hospital; a percentage that 
is much lower than what was found in Belgium, where 
25.1% of dementia decedents died in hospital in 2015 
[13]. This difference is probably due to policy in Dutch 
LTCFs, where elderly care physicians work who are 
trained to provide palliative care for nursing home resi-
dents until death [28, 29].

Percentage of people with hospital admissions 
and treatments
Another finding of our study is that many persons with 
diseases relevant for palliative care were admitted to hos-
pital (32.0%), visited the ED (23.9%) or were admitted 
to an ICU (5.3%) in the last month of life. Nevertheless, 
although the study population was somewhat differently 
selected, comparing our results to research performed in 
other countries shows that hospitalizations, ICU admis-
sions and ED visits are far less common in the Nether-
lands than in Belgium and Canada [13, 19, 30]. As with 
the indicator scores concerning place of death, the sub-
stantial variation between regions in indicator scores 
concerning hospital admissions and ED visits points to 
opportunities for quality improvement.

We found little room for quality improvement with 
regard to the very small percentages of people who 
received resuscitaion in hospital (0.9%) or tube feeding 

or intravenoous feeding in hospital (0.7%) in the last 
month of life. This contrasts with the results of a system-
atic review of 38 studies, which described the widespread 
use of non-beneficial treatments at the end of life in hos-
pitals, at least until time of publication of the review in 
2016 [31]. Although resuscitation and tube feeding are 
indicators of inappropriate care at the end of life, even 
lower percentages or percentages of 0% are not realis-
tic to expect, because life expectancy is sometimes dif-
ficult to estimate at the time a treatment decision must 
be made. In addition, situations may arise in which it is 
desirable and appropriate for patients and family mem-
bers to pursue the treatment.

Towards improvement
Although little variation between healthcare insurance 
regions was found on the indicators regarding resuscita-
tion and tube or intravenous feeding in hospital, other 
quality indicator scores regarding place of death and 
hospital care utilization showed more variation. Thus, 
as the results show, the type of care patients receive dif-
fers between regions. It should be noted that regional 
varation is not always problematic; variations may exist 
for good reasons, e.g. differences in patients’ prefer-
ences [32]. Variation that does  not exist for good rea-
sons (i.e. unwarranted variations) however signals to 
non-optimal care for patients and can be costly for soci-
ety [33].

Literature shows that multiple factors may explain 
variation. For example, distribution of hospital and 
other care facilities or the local bed supply has been 
shown to influence care: living near an academic treat-
ment center of more intensive care beds available often 
leads to more admissions and an extended length of stay 
in hospital [32].

Our study does not answer the question whether the 
observed variation between regions is warranted or 
unwarranted. Nevertheless, according to Westert et  al. 
(2018), a first necessary step to decrease potential unwar-
ranted regional variation is to publicly display findings, 
which might be uncomfortable for healthcare providers 
and policymakers. In addition, publishing scores on qual-
ity indicators needs to be accompanied by other actions, 
such as a debate among healthcare providers, policy mak-
ers, and patient representatives in which they explore why 
regional variation exists and attempt to understand its 
causes and potential remedies. By gaining insight in best 
practices as performed in regions scoring in the highest 
quartile, areas for improvement can be pinpointed and 
subsequently quality improvement interventions can be 
developed. Research shows that shared-decision mak-
ing between patients and healthcare providers as well 
as timely initiation of palliative care integrated into the 
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care for patients at the end of life seems key in improving 
practice [34–37]. The best practice performance stand-
ards as set in this study can be used to measure whether 
regions perform better in the future. As currently 25% 
of healthcare insurance regions achieve them, they can 
serve as ambitious but attainable targets for those regions 
that currently do not meet these standards.

Strenghts and limitations
The strength of this study lies in the use of administra-
tive database covering nearly all Dutch residents. Using 
routinely collected administrative databases and link-
ing them on an individual level has the advantage that 
healthcare utilization can be reconstructed without 
needing to collect data through expensive and inherently 
limited surveys and – especially in light of the challenges 
of end-of-life care research – individual recruitment and 
burdening of patients and their family. Such data with 
national coverage considerably reduce the uncertainty 
related to sampling errors, selection bias, and recall bias 
as the data is collected prospectively.

However, the use of administrative databases also has 
limitations. Quality indicators for administrative data-
bases measure care quality on a population level, but do 
not necessarily reflect how an individual patient experi-
ences the quality. For example, clinical factors or patient 
preferences may justify an acute care intervention. Ide-
ally, interpretation of quality indicator scores should 
therefore be coupled with other measures of quality such 
as Patient Reported Outcome Measures (PROMs) and 
patient experience. Another limitation of our study is 
that we do not know whether we corrected sufficiently 
for population differences between regions in calculating 
the variation between regions and the best practice per-
formance standards. Although we corrected for age, gen-
der, cultural background and cause of death, there may 
be other characteristics (e.g. socioeconomic status, the 
distribution of care facilities among regions and patient 
preferences) which influence place of death and hospi-
tal care utilization as well, for which we were not able to 
correct.

Conclusion
Based on the comparison of quality indicator scores across 
31 healthcare insurance regions in the Netherlands, best 
practice performance standards were derived. Although 
little variation between healthcare insurance regions was 
found on the indicators regarding resuscitation and tube 
or intravenous feeding in hospital, other quality indicator 
scores regarding place of death and hospital care utiliza-
tion showed more variation. This regional variation points 

towards opportunities for quality improvement in care at 
the end of life. The best practice performance standards as 
set in this study could serve as attainable targets and facili-
tate quality improvement.
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