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ABSTRACT
Introduction: This study aimed to assess the effect of integrated palliative care (IPC) 
on potentially inappropriate end- of-life care and healthcare-costs in the last 30 days 
of life in the Netherlands.

Methods: Nationwide health-insurance claims data were used to assess potentially 
inappropriate end-of-life care (≥2 emergency room visits; ≥2 hospital admissions; >14 
days hospitalization; chemotherapy; ICU admission; hospital death) and healthcare-
costs in all deceased adults in IPC regions pre- and post- implementation and in those 
receiving IPC compared to a 1:2 matched control group. 

Results: In regions providing IPC deceased adults (n = 37,468) received significantly 
less potentially inappropriate end-of-life care post-implementation compared to 
pre-implementation (26.5% vs 27.9%; p < 0.05). Deceased adults who received IPC 
(n = 210) also received significantly less potentially inappropriate end-of-life care 
compared to a matched control group (14.8% vs 28.3%; p < 0.05). Mean hospital costs 
significantly decreased for deceased adults who received IPC (€2,817), while mean 
costs increased for general practitioner services (€311) and home care (€1,632).

Discussion: These results highlight the importance of implementation of integrated 
palliative care and suitable payment. Further research in a larger sample is needed. 

Conclusion: This study shows less potentially inappropriate end-of-life care and a shift 
in healthcare costs from hospital to general practitioner and home care with IPC.
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INTRODUCTION

Owing to population aging and the expected increase 
in non-communicable diseases, the number of people 
facing life-threatening illnesses or frailty, and therefore in 
need of palliative care, will substantially increase over the 
coming years [1]. The World Health Organization (WHO) 
defines palliative care as an approach that improves 
the quality of life of patients and their families facing 
the problems associated with life-threatening illness, 
through the prevention and relief of suffering by means 
of early identification and impeccable assessment 
and treatment of pain and other problems; physical, 
psychosocial, and spiritual [2]. Palliative care extends 
from the diagnosis of life-threatening illnesses or frailty 
to the patient’s end of life [3, 4]. Research has shown 
that palliative care improves patients’ quality of life 
and care [5–7] and is associated with lower health care 
expenditures [8–11] and less potentially inappropriate 
end-of-life care [12–14]. 

Potentially inappropriate end-of-life care consists of 
treatments and care in the last months of a patient’s life 
for which the expected health benefits do not outweigh 
the expected adverse outcomes [15]. For example, 
although admission to an intensive care unit (ICU) 
near death may be beneficial in individual cases, it has 
been shown to be an aggregated determinant of poor 
quality of life at the end of life [16]. Therefore, potentially 
inappropriate end-of-life care cannot be used to assess 
the quality of care at the individual level but can be used 
as a population-based indicator of the performance of 
a healthcare system with regard to end-of-life care. In 
addition, potentially inappropriate end-of-life care may 
be considered an economic waste within the healthcare 
system because the resources spent on it cannot be 
used for other, more beneficial purposes. In the United 
States, it has been estimated that 44.1 billion dollars 
spent annually on end-of-life care can be considered 
an economic waste [17]. Nevertheless, previous studies 
have reported substantial percentages of patients 
receiving potentially inappropriate end-of-life care. In 
high-income countries, visits to the emergency room 
(ER) range from 25.0% to 68.0%, and in-hospital deaths 
range from 25.1% to 74.8% [18–20], indicating the need 
for improvement in end of life care.

As patients in a palliative care trajectory often receive 
care from multiple healthcare professionals in various 
settings [21], one of the impeding factors in improving 
quality of care at the end of life is adequate coordination 
and continuity of care [22, 23]. Patients who receive 
palliative care report greater satisfaction with care [24], 
but continuity is a challenge due to fragmentation in 
the healthcare system [22]. Overcoming this challenge 
requires a patient-centered approach that integrates all 
services involved throughout the palliative care trajectory 
[25, 26]. In other areas of health care, such as Parkinson’s 

disease care and maternity care, integrated care is being 
used to achieve this [27, 28]. The WHO defines integrated 
care as care that aims to enhance quality of care and 
quality of life, consumer satisfaction, and system 
efficiency [29]. In the Netherlands, integrated palliative 
care initiatives such as case management, palliative care 
pathways, and multidisciplinary specialist palliative care 
teams are on the rise [30–32].

Studies on potentially inappropriate end-of-life care 
and healthcare costs in the last phase of life are currently 
limited to palliative care interventions provided within a 
single care setting [9, 14]; furthermore, evidence on the 
effects of integrated palliative care is lacking. Therefore, 
this study aims to assess the effect of integrated palliative 
care on potentially inappropriate end-of-life care and 
healthcare costs in the last 30 days of life of deceased 
patients in different regions of the Netherlands. 

METHODS

STUDY DESIGN
This observational study used nationwide health 
insurance claims data to assess potentially inappropriate 
end-of-life care and healthcare costs in the last 30 days 
of life for all deceased adults in five integrated palliative 
care initiatives, before and after the implementation of 
integrated palliative care. In addition, deceased adults 
who received integrated palliative care from one of 
these initiatives were compared with a 1:2 matched 
control group. This study was exempt from medical 
ethical review according to the Dutch Medical Research 
Involving Human Subjects Act (WMO) and was approved 
by the Medical Research Ethics Committee of Brabant 
(number NW2021-41).

SETTING AND STUDY POPULATION
The study population was selected from an inventory within 
all regions of the Netherlands [30]. In this inventory, all 
integrated palliative care initiatives in the Netherlands were 
invited to share documentation of their interventions. The 
quality of all initiatives was evaluated by two independent 
reviewers based on the key elements derived from the 
Netherlands Quality framework for Palliative Care. [22]. 
Based on the documentation shared by the initiatives, the 
researchers scored the level of implementation of each key 
element. Highest possible score was 23 (Supplementary File 
1). Subsequently, a consensus on evaluation was reached 
through a discussion between the two reviewers, led by 
an independent researcher. A total of 39 initiatives were 
evaluated. 14 initiatives had a score of ≥10. Of these, six 
initiatives were selected based on geographic distribution, 
the implementation of multiple key elements, variation 
in the intervention, and hospital involvement [30]. One of 
these six was excluded because the implementation of 
integrated palliative care in this initiative was delayed until 
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after the study period. The remaining five initiatives were 
included in the study. Subsequently, all deceased adults 
(including those who died unexpectedly) within the regions 
of these five integrated palliative care initiatives between 
the period 2015–2019 were included in the analysis. 

As they were selected from existing initiatives, each 
initiative had started implementation at different times. 
Therefore, the period before the implementation of each 
initiative is defined as the pre-implementation period 
for this analysis. The three months after start of the 
implementation of each initiative was included in the pre-
implementation period, as the healthcare professionals 
involved needed this time to adjust care provision from 
standard care to the intervention. The period thereafter 
was defined as the post-implementation period for this 
analysis. The duration of the post-implementation period 
varied among the initiatives from 0.25 to 3.75 years 
(Supplementary File 2).

INTERVENTION: INTEGRATED PALLIATIVE 
CARE INITIATIVES 
Although the WHO has offered a definition of integrated 
care, it has also stated that it is difficult to achieve 
a unifying understanding of the concept, as the 
different stakeholders involved have different views 
and expectations thereof [29]. Independent of the 
perspectives of the stakeholders involved, integrated care 
requires integration at different clinical and organizational 
levels [33]. This is in line with the Netherlands Quality 
framework for Palliative Care, according to which 
palliative care “requires an interdisciplinary approach 
and calls for a good collaborative relationship among 
disciplines” [p.30] [34]. To facilitate this collaboration, 
“the organizations involved in a region work together 
effectively and efficiently” [p.37]. In addition to the 
integration of different levels of healthcare, generalist 
palliative care in the Netherlands is provided in different 
care settings by all healthcare professionals involved 
with patients facing life-threatening illnesses or frailty. 
In complex cases, healthcare professionals with extra 
training and experience in palliative care can be asked 
to provide specialised palliative care [35]. Integrated 
palliative care initiatives in the Netherlands, therefore, 
aim to integrate healthcare from different care settings 
as well as generalist and specialist palliative care; in 
standard care, different healthcare professionals involved 
with the patient in different care settings often provide 
palliative care independently, and the involvement of 
specialist palliative care is suboptimal [36]. 

Care pathways, case management, and 
multidisciplinary teams have been identified as potential 
interventions to achieve integrated care by the WHO 
[37]. The five selected initiatives used one or more of 
the elements to achieve integrated palliative care: 1) 
integrated specialist palliative care case management, 
2) integrated palliative care pathways, and 3) integrated 

specialist palliative care teams (Supplementary File 2). 
Integrated case management entails the assignment 
of a nurse specialized in palliative care to patients with 
palliative care needs. The nurse supports patients, 
relatives, and all involved healthcare professionals 
throughout the palliative care trajectory. Integrated 
care pathways describe all steps in the care pathway, 
including the responsibilities of the generalist and 
specialist palliative care healthcare professionals involved 
in all settings. The integrated specialist palliative care 
teams are multidisciplinary and comprise healthcare 
professionals specialized in palliative care and working 
in primary, secondary, and/or tertiary care settings. 
The team can be consulted by generalists in palliative 
care across all settings. Services by the team included 
consultations by generalist palliative care professionals, 
case discussions in multidisciplinary team meetings 
(MDTs), and provision of specialized palliative patient care. 

DATA COLLECTION
Data were obtained from Vektis B.V, a nationwide health 
insurance claims database in the Netherlands. Because 
it is legally mandatory for all people living or working in 
the Netherlands to have health insurance, this database 
covers almost all residents of the country. Vektis uses 
encrypted health card numbers to collect patient-level 
insurance data from primary, secondary, and tertiary care 
settings. The initiatives in this study recorded patients who 
received integrated palliative care. Patients were identified 
in the Vektis database using probabilistic matching based 
on their date of birth, gender, and date of death.

OUTCOMES
Sociodemographic characteristics included age (in 10-
year categories), gender, cancer diagnosis (yes or no), year 
of death, and region. Cancer diagnosis was determined 
by the presence of a diagnosis-treatment combination 
(DTC) for solid tumours in the year preceding death 
(Supplementary File 3) [14]. Hospital care is reimbursed 
for DTC in the Netherlands. A DTC includes all hospital 
services related to diagnosis, treatment, and follow-up 
per patient. To assess the quality of care, six population-
based quality indicators were used to measure potentially 
inappropriate end-of-life care. Potentially inappropriate 
end-of-life care was assumed to be present if one of the 
following six items was found in the last 30 days of life: 
≥2 emergency room visits; ≥2 hospital admissions; >14 
days of hospitalization; chemotherapy (in case of cancer 
diagnosis); ICU admission; or hospital death. These 
indicators, adapted from Earle et al. (2004) [10], were 
used because they have been used to evaluate end of life 
care in previous studies in the Netherlands [14, 15, 38].

Healthcare costs were the actual claim costs 
reimbursed by insurers for the last 30 days of life and 
included hospital care, general practitioner services, 
home care, and other costs such as nursing homes and 
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expensive drugs (Supplementary file 4). The package of 
services in a DTC leads to one reimbursement claim that 
can be claimed no later than three months after the start 
of the first service. To include the hospital costs of only 
the last 30 days of life, DTC costs were divided equally 
over the months between the start of the first service 
and the date of claim. All other costs were reimbursed at 
the time of delivery.

STATISTICAL ANALYSIS
Descriptive statistics were used to describe 
sociodemographic characteristics, potentially 
inappropriate end-of-life care, and healthcare costs in 
the last 30 days of life (% for categorical variables and 
mean and median (interquartile range (IQR)) for interval 
variables). All deceased adults in the five regions of the 
initiative before the start of the implementation of the 
intervention were compared with all deceased adults 
after the start (pre-post design). As the study population 
included all deceased adults, including those who died 
unexpectedly, a sensitivity analysis was conducted by 
performing the same analysis on the subpopulation of 
deceased adults with cancer (Supplementary File 5). 
Moreover, deceased adults who received integrated 
palliative care through one of the five initiatives were 
compared to a 1:2 matched control group. The control 
group consisted of deceased adults with cancer who 
lived in one of the regions where the five initiatives were 
set but did not receive care from the initiative. An exact 
match was performed according to age (in 10 years 
categories), gender, cancer diagnosis (yes or no), year 
of death, and region. A chi-square test was used to test 
for differences in the total score and all separate items 
of inappropriate end-of-life care between the groups. No 
formal power and sample size analysis was performed, as 
a population-based approach comparing the regions pre 
and post-implementation of the intervention was used. 

Moreover, for the comparison between the intervention 
and control group, a priori, no consensus is present on 
what minimal difference is clinically relevant. In this 
study a difference of 10% was considered to be clinically 
relevant. All patients who received care in the initiatives 
were planned to be included in the analysis. This resulted 
in 210 patients in the intervention group and 420 in the 
matched control group. A sample size of 615 was needed 
to detect a difference of 10% with an alpha of 0.05 and 
power of 80%, resulting in 205 vs 410 patients using a 
2:1 ratio.

Comparisons of healthcare costs in the last 30 days of 
life were based on average costs. To test for differences 
in healthcare costs, the Mann-Whitney test (Wilcoxon 
rank test) was used. As the distribution of healthcare 
costs is skewed [39], a sensitivity analysis was conducted 
by excluding potential outlier patients (top 1% of costs) 
(Supplementary File 6).

RESULTS

In total 37,468 adults died in the regions of the five 
included initiatives during the time period 2015–2019. 
Of these deceased adults, 17,920 died before the 
implementation of the intervention and 19,548 died 
after implementation. After implementation, of the 
deceased adults who received integrated care in one 
of the five initiatives, 210 could be matched within the 
database based on the information provided by the 
initiatives. They were matched with 420 deceased adults 
(Supplementary File 7).

CHARACTERISTICS OF STUDY POPULATION
Table 1 shows the sociodemographic characteristics 
of all deceased adults in the regions of the selected 
initiatives before and after the implementation of the 

DECEASED ADULTS IN THE REGIONS 
OF SELECTED INITIATIVES PRE-
IMPLEMENTATION
n = 17,920
% (n)

DECEASED ADULTS IN THE REGIONS 
OF SELECTED INITIATIVES POST-
IMPLEMENTATION
n = 19,548
% (n)

RECEIVED 
INTEGRATED 
PALLIATIVE CARE
n = 210
% (n)

MATCHED 
CONTROL 
GROUP
n = 420
% (n)

Age (years)

18–69 20.9% (3,750) 20.4% (3,995) 35.2% (74) 35.2% (148)

 70–79 21.5% (3,856) 22.7% (4,445) 32.4% (68) 32.4% (136)

 80–89 35.6% (6,378) 36.6% (7,144) 25.7% (54) 25.7% (108)

 90+ 22.0% (3,936) 20.2% (3,964) 6.7% (14) 6.7% (28)

Sex

Female 52.0% (9,319) 51.3% (10,018) 50.5% (106) 50.5% (212)

Cancer 

Yes 29.6% (5,295) 29.0% (5,662) 69.1% (145) 69.1% (290)

No 70.5% (12,625) 71.0% (13,886) 31.0% (65) 31.0% (130)

Table 1 Sociodemographic and clinical characteristics of deceased adults in the regions of the initiatives (n = 37,468).
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intervention as well as of deceased adults who received 
integrated palliative care by one of the initiatives and the 
control group. After implementation, the overall majority 
of deceased adults were aged over 80 years (56.8%). Of 
the deceased adults who received integrated palliative 
care, 32.4% were over 80 years of age. Of all deceased 
adults in the regions post-implementation 29.0% had 
cancer as opposed to more than two-thirds (69.1%) of 
the deceased adults who received integrated palliative 
care. 

POTENTIALLY INAPPROPRIATE END-OF-LIFE 
CARE
Post-implementation, significantly fewer deceased 
adults received inappropriate end-of-life care (26.5%) 
than pre-implementation (27.9%, p < 0.05). Deceased 
adults in the post-implementation group had 
more emergency room visits than those in the pre-
implementation group (Figure 1). Moreover, deceased 
adults who received integrated palliative care (n = 
210) received potentially inappropriate end-of-life 
care significantly less often than the matched controls 
(14.8% vs. 28.3%, p < 0.05). Deceased adults in the 
intervention group were significantly less likely to be 
hospitalized for more than 14 days, admitted to the 

ICU, and die in-hospital compared with the matched 
control group (Figure 2). Deceased adults with cancer 
who received integrated palliative care (n = 145) also 
received significantly less inappropriate end-of-life 
care (13.8%, p < 0.05) than deceased adults in the 
matched control group with cancer (28.6%, p < 0.05) 
(Supplementary File 5).

HEALTHCARE COSTS
The mean healthcare cost in the last 30 days of life were 
€8,109 per person (median: €6,449; IQR, €7,172) for 
the 210 deceased adults receiving integrated palliative 
care and €9,485 (median: €6,576; IQR, €7,662) for the 
matched control group (Figure 3). For deceased adults 
receiving integrated palliative care, the mean cost for 
hospital care was €2,813 (median €1,053; IQR, 3,694) 
and for home care €3,128 (median €1,844; IQR, 3,637). 
For the matched control group, the mean cost of 
hospital care was €5,629 (median: €2,057; IQR, €6,168) 
and for home care €1,496 (median: €98; IQR, €1,683). 
The differences among hospital, general practitioner, 
and home care were statistically significant. These 
differences in costs remained statistically significant 
when outliers in costs (top 1%) were excluded, 
(Supplementary File 6).

Figure 1 Potentially inappropriate end-of-life care of deceased adults pre-implementation (n = 17,920) compared to post-
implementation (n = 19,548).

All items are measured 30 days before death, except for in-hospital death.

† Total score if one of the six items was obtained.

‡ Only for deceased adults with cancer.

* Statistically significant difference (p < 0.05).

Eol, end of life; ICU, intensive care unit.
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Figure 2 Potentially inappropriate end-of-life care of deceased adults who received integrated palliative care (n = 210) compared to a 
matched control group (n = 420).

All items are measured 30 days before death, except for in-hospital death.

† Total score if one of the six items was obtained.

‡ Only for deceased adults with cancer.

* Statistically significant difference (p < 0,05).

Eol, end of life; ICU, intensive care unit.

Figure 3 Mean healthcare costs in the last 30 days of deceased adults who received integrated palliative care (n = 210) compared to 
the matched control group who did not receive integrated palliative care (n = 420).

* Statistically significant difference (p < 0,05).
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DISCUSSION

To our knowledge, this is the first observational study 
to assess the potentially inappropriate end-of-life care 
and healthcare costs of multiple initiatives in integrated 
palliative care across all care settings in various regions 
of the Netherlands using a population-based health 
insurance claims database. Integrated palliative care 
results in less inappropriate end-of-life care, particularly 
regarding hospital deaths. Moreover, the total healthcare 
costs of integrated palliative care are similar to those of 
standard care, but the costs shift from hospital to general 
practitioner and home care.

The results are in line with those of previous studies 
showing that various palliative care interventions, mostly 
in single care settings, are also associated with less 
potentially inappropriate end-of-life care [12, 14, 20, 38, 
40, 41]. For example, a previous Dutch study showed 
that adults with cancer who died in 2017 after having 
been provided with different forms of palliative care in 
different care settings had less potentially inappropriate 
end-of-life care in the last 30 days prior to death than 
deceased adults who had not (16.0% vs. 45.0%) [14]. The 
association between integrated palliative care and each 
of the separate indicators of potentially inappropriate 
end-of-life care was also consistent with previous 
research. For example, a Belgian retrospective cohort 
study showed that patients receiving palliative care at 
home died less often in the hospital than those who 
were not provided with palliative care at home (39.0% 
vs. 74.8%, respectively) [19]. In the present study, in-
hospital death was low before implementation (22.4%) 
and in the matched control group (22.6%) compared to 
previous international studies, but it was even lower with 
integrated palliative care (21.1% and 8.1 %, respectively). 
One exception must be mentioned, as the percentage 
of ≥2 emergency room visits was significantly higher 
post- (5.0%) than compared to pre-implementation 
(2.8%), while previous studies reported a reduction of 
this indicator [9, 10, 18, 41]. This unexpected increase in 
emergency room visits in the last month of life may be 
due to differences in the population (regarding diagnosis 
and age) [42], as the pre-post comparison was not 
corrected for these differences. 

Several systematic literature reviews of cost and cost-
effectiveness have shown that palliative care provision 
is associated with cost-savings [43–45]. This finding 
was confirmed by the results of the present study. The 
reduction of costs is highly correlated with the outcome 
of less potentially inappropriate end-of-life care, as 
this end-of-life care mainly includes hospital care and 
hospital care is always the highest cost category [46]. 
In the abovementioned study, mean healthcare costs in 
the last 14 days of life were lower for patients receiving 
palliative care at home (€3,081) than those who did 
not (€4,698) [19]. This difference in costs (€1,617) is 
consistent with that in the present study (€1,377). The 

present study also shows a significant decrease in mean 
hospital costs (€2,817) and significant increases in mean 
costs for general practitioner services (€311) and home 
care (€1,632) in the last 30 days of life. To the best of 
our knowledge, no other study has examined the shifts 
in different cost groups, except for a Canadian study of 
107,253 patients who died of cancer between 2005 and 
2009 [11]. This Canadian study compared different cost 
categories in the last month of life between patients 
who received potentially inappropriate end-of-life care 
and those who did not and found a shift from mean 
hospital costs (€4,570) to home care (€382). The shift 
in costs could be explained by the treatment and care 
for patients receiving integrated palliative care being less 
focused on treating the disease and more on quality of 
life and therefore requiring less treatment in the hospital 
and more care at home.

The integration of all services involved in a patient care 
trajectory is considered challenging as its key features are 
extensive [33] and its development is time consuming and 
complex [47]. However, the findings of this study support 
the need to overcome these challenges, as integrated 
palliative care seems to have the potential to further 
reduce potentially inappropriate end-of-life care without 
increasing healthcare costs. Further evidence is needed 
regarding which elements of integrated palliative care, as 
a complex intervention, are most effective. As there was a 
high service variation across the five initiatives, assessing 
the impact on potentially inappropriate end-of-life care 
and healthcare costs of each individual initiative might 
be useful to gain insight into the effectiveness of each 
initiative compared to usual care and which model can 
be considered the best practice. It may also be helpful to 
gain insight into suitable implementation strategies and 
the impact of the degree of maturity of these integrated 
palliative care initiatives on its effectiveness. Furthermore, 
potentially inappropriate end-of-life care is an indicator 
of a lower quality of care. More insights are needed in 
other outcomes such as patient-reported outcomes 
and appropriate end-of-life care to further validate the 
results of this study. This study was conducted before the 
COVID-19 pandemic. However, other research has shown 
that fewer patients received potentially inappropriate 
end-of-life care during the pandemic [48]. It would be 
interesting to assess to what extent this reduction of 
potentially inappropriate end-of-life care is related to 
more integrated palliative care provision. 

The shift in costs from hospital care to general 
practitioner services and home care may indicate a 
shift in care from the former to the latter in line with 
patients’ preferences for dying at home [49]. To further 
encourage this shift, the health system needs to be 
organized accordingly, for example, by developing 
suitable payment reforms. Moreover, further research on 
the effects of integrated palliative care in a larger and 
more representative sample is needed to substantiate 
the results of this study.
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LIMITATIONS
Some limitations of this study should be considered 
when interpreting the results. First, owing to the use of 
nationwide health insurance claims data, limited clinical 
information was available. Therefore, all deceased 
adults were included, not only patients suffering from 
non-communicable diseases or frailty and therefore 
potentially in need of palliative care, but also adults 
who died unexpectedly. In high-income countries, 
69%–82% of deceased people are potentially in need 
of palliative care [50]. This may have led to an over- 
or underestimation of our results, depending on the 
distribution of adults who died unexpectedly among 
the compared groups. Second, because of limited 
clinical information, only a number patients and disease 
characteristics were available to match with the control 
group. The claims data did not include ICD10 codes 
and apart from cancer, the illness of patients could not 
adequately be derived from the diagnoses codes within 
the DTC’s as these codes can cover multiple illnesses. For 
example, dementia is classified by a code that is also 
used to classify memory problems. Therefore, residual 
confounding factors are likely to be present. Third, the 
Dutch government has included national palliative care 
programs in its health policy to improve awareness of 
palliative care needs [51]. This may have contributed 
to the differences in potentially inappropriate end-of-
life care between the pre- and post-implementation 
periods. Fourth, the number of deceased adults who 
received integrated palliative care was rather small due 
to limited referrals to integrated palliative care and the 
failure to identify some patients in the Vektis database. 
Moreover, selection bias was present in the intervention 
group, as patients receiving integrated palliative care 
were younger and had cancer more often than the entire 
patient group [52]. This hampers the generalizability of 
the results.

Considering healthcare costs, as there is currently no 
clear reimbursement scheme for integrated palliative 
care in the Netherlands [53], intervention costs may not 
all be present in the claims database. This may have led 
to an underestimation of healthcare costs in the last 
month of life for patients receiving integrated palliative 
care. Our analysis included only healthcare costs; the 
financial value of care provided by the family and unpaid 
caregivers (informal care costs) was not included in 
the cost analysis. Therefore, to fully understand the 
cost-effectiveness of integrated palliative care, future 
research should consider its impact on broader societal 
costs. Furthermore, it was not possible to correct for 
price differences among providers based in the available 
data. In the Netherlands, prices are negotiated, in part, 
between providers and health insurers and are therefore 
different for each provider. This could lead to both 
underestimation and overestimation of mean healthcare 
costs. However, this may only have a limited effect on the 

outcome, as the reduction in costs is mainly due to the 
lower costs of hospital care, which is always the highest 
cost category. Finally, as DTC’s were divided equally over 
the months between opening and the moment they 
were claimed, this may have led to an underestimation 
of hospital costs in the last month of life, as these costs 
were shown to be higher in the last month of life than in 
the previous months [46].

CONCLUSION

This study shows less potentially inappropriate end-of-
life care and a shift in healthcare costs in the last month 
of life from hospital to general practitioner and home 
care in patients receiving integrated palliative care. These 
results highlight the importance of implementation of 
integrated palliative care into standard care and the 
development of suitable payment reforms. Further 
research on the effects of integrated palliative care in a 
larger and more representative sample is necessary to 
substantiate the results of this study.
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