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Improved quality of care and reduced healthcare costs at the end-of-life among older
people with dementia who received palliative home care: a nationwide propensity score-

matched decedent cohort study

Abstract

Background. While palliative home care is advocated for people with dementia, evidence of its effectiveness is
lacking.

Aim. To evaluate the effects of palliative home care on quality and costs of end-of-life care for older people with
dementia.

Design. Decedent cohort study using linked nationwide administrative databases and propensity score
matching.

Setting/participants. All home-dwelling older people who died with dementia between 2010 and 2015 in
Belgium (N=23,670).

Exposure. Receiving palliative home care support for the first time between 360 and 15 days before death.
Results. 5,637 (23.8%) received palliative home care support in the last two years of life, of whom 2,918 received
it for the first time between 360 and 15 days before death. 2,839 people who received support were matched
to 2,839 people who received usual care. After matching, those using palliative home care support, in the last
14 days of life, had lower risk of hospital admission (17.5% vs 50.5%; relative risk [RR]=0.21), undergoing
diagnostic testing (17.0% vs 53.6%; RR=0.20) and receiving inappropriate medications, but were more likely to
die at home (75.7% vs 32.6%; RR=6.45) and to have primary care professional contacts (mean 11.7 vs mean 5.2),
compared with those who did not. Further, they had lower mean total costs of care in the last 30 days of life
(incremental cost:-€2129).

Conclusions. Palliative home care use by home-dwelling older people with dementia is associated with improved

quality and reduced costs of end-of-life care. Access remains low and should be increased.
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Key statements

What is already known about the topic?

For a growing number of people dying with dementia, palliative care has been widely advocated.

Evidence on the effects of palliative home care interventions in dementia is lacking, potentially due to
the ethical, legal and practical challenges of conducting traditional experimental studies in this context.
The best possible alternative is to emulate such a target trial using a matched cohort study design with

a high-quality matching on the propensity of receiving an intervention.

What this paper adds

Using linked 2010 to 2015 nationwide administrative databases in Belgium and a validated set of
dementia-specific quality indicators, we were able to evaluate the effects of palliative home care
support on the quality and costs of end-of-life care in dementia.

Of all home-dwelling older people who died with dementia between 2010 and 2015, only 23.6% had
access to palliative home care support at some point in the last two years of life.

Palliative home care use by home-dwelling older people dying with dementia in Belgium is associated

with improved quality and reduced costs of end-of-life care.

Implications for practice, policy and research

Our findings offer a firmer evidence base regarding the effectiveness of palliative home care support
for older people with dementia.

Considering these clear benefits of palliative home care support in dementia, the low and considerably
late uptake highlights an urgent need to further improve timely access in dementia.

Further studies exploring strategies to improve access to palliative home care of older people dying

with dementia are urgently needed.



Background

A fast-growing number of people are dying with dementia.(1) In Europe, dementia is projected to affect about
18.8 million by 2050.(2) Palliative care has been advocated for older people with dementia, as this approach has
the potential to improve their quality of life by addressing their multi-faceted physical, psychosocial and spiritual
care needs for months or years until death.(3-5) Particularly in the home setting, it is important to deliver high-
quality and cost-effective palliative care considering the increasing demand for care in this population combined
with the shortage and rising costs of long-term institutional care services and older people’s preference to live
and die at home.(6—9) However, high-quality evidence on the effectiveness of home-based palliative care in
dementia is lacking.

A 2016 Cochrane review on palliative care interventions in advanced dementia found only two low-
quality studies, neither of which focused on the home setting.(10) A 2019 systematic review found that while
palliative home care interventions in dementia could improve behavioural disturbances, enhance pain
assessment and reduce costs, no robust conclusions on their effectiveness could be drawn due to the insufficient
and weak evidence available.(11) This paucity of evidence may stem from the fact that conducting traditional
experimental studies, such as randomised controlled trials (RCTs) in this context is difficult due to ethical, legal
and practical concerns. RCTs are a strong design for providing evidence about causal relationships because they
allow control over essential aspects such as temporality, confounding and experimental control.(12,13) Ethically
and legally, however, we cannot randomise home-dwelling patients with dementia into receiving or not
receiving palliative care (to control confounding) and prevent the latter from using palliative care when needed
(to have experimental control).

The best possible alternative is to emulate the aspects of an RCT using large administrative databases
and a high-quality matching on the propensity of receiving an intervention.(14-16) The use of such methodology
has been made possible by advances in digitalization and data storage which substantially improve the
availability and quality of routinely-collected databases.(15,16) A previously conducted matched cohort study in
Belgium using such linked administrative databases and propensity score matching found that palliative home
care support improves the quality of end-of-life care and reduces resource use and costs for a general palliative
care population in 2012.(17) However, it remains unknown whether palliative home care could have similar

effects on end-of-life care for older people with dementia. We aim to evaluate the effects of palliative home



care support on the quality and costs of end-of-life care for older people who lived at home and died with

dementia between 2010 and 2015 in Belgium.

Methods

Design

We conducted a propensity-matched decedent cohort study using linked nationwide administrative databases
in Belgium (2010-2015).(18) Figure 1 depicts our study methodology. We reported our study following the

RECORD statement (REporting of studies Conducted using Observational Routinely-collected Data).

Setting and participants

We included individuals aged 65 years and older at the time of death, who resided at home and did not have a
recorded nursing home stay in the last six months of life, and died with dementia between 2010 and 2015. In
Belgium, home-dwelling individuals, who are admitted in nursing homes and thus have a nursing home stay
recorded in the administrative database, do not return to the home care setting. Dying with dementia was based
on the underlying, intermediate and associated causes of death reported on the death certificate with ICD-10
codes (FO1-FO3 or G30) and whether or not they received dementia-specific medications up to ten years before
death, using a medication algorithm (ATC code=NO6DAO01 or NO6DA02 or NO6DA03 or NO6DA04 or NO6DX01 or
NO6DA52). We included all deaths that occurred between 2010 and 2015 as there was no substantial change in
legislation and uptake in palliative home care support in dementia within this period.(19) All participants were

followed up until death and followed back up to 720 days before death.

Care for older people with dementia living at home in Belgium

Older people with dementia living at home typically receive care from health and social care workforce in
primary care and specialist care services, e.g. neurologists. In Belgium, the primary care workforce essentially
comprises general practitioners (GPs) together with community nurses, who deliver personal care, technical
nursing procedures and psychosocial care, and social care workers, who deliver social support.(20) All specialist
care services are accessible for patients without referral from GPs, while the written permission of GPs is needed
to initiate palliative home care support for all health-insured people, who are seriously ill, have a short life

expectancy (defined by law as ‘more than 24 hours and less than three months’) for whom curative treatment



is no longer an option and have an intention to receive end-of-life care and die at home (Table 1).(17,21-23)
Palliative home care support aims to address the multi-faceted care needs of this population in need of palliative
care, including those with dementia. Ideally, the use of palliative care is progressive in nature and depends on
the increasing needs of patients. Palliative home care measures include home visits by a multidisciplinary
palliative home care team; home visit by a palliative care nurse or physiotherapist, or receiving financial

allowance for palliative patients.(17,19,21)

Exposed group

Exposure was defined as receiving at least one type of palliative home care support measure for the first time
between 360 and 15 days before death. Receiving any or the combination of the three measures was chosen as
exposure, as we considered the different types of support to be the same intervention: initiation of palliative
home care, and this operationalization of palliative home care support had also been used in previous
studies.(17,19,21) We excluded those who received palliative home care support for the first time either
between 720 and 361 days before death to avoid an overlap in the period used for the propensity score matching
or in the last 14 days to avoid an overlap in the timing between exposure and outcome (temporality criterion).
Using nomenclature codes and corresponding dates (coded in days before death), we identified the delivery and
timing of a specific measure. Multiple measures were often delivered; hence, we identified the earliest initiation

of the measure.

Unexposed group
The unexposed group included individuals who did not receive palliative home care support in the last two years

of life, matched to people who received it.

Data sources

We used linked data from eight routinely-collected nationwide administrative databases in Belgium, including
socio-demographic, healthcare, pharmaceutical, cancer registry, death certificate, population registry, census
and fiscal databases. The Belgian healthcare system is funded through social security contributions and taxation,
with a mandatory national health insurance covering the total population, combined with a private system of

healthcare delivery based on independent medical practice, free choice of service provider and mainly fee-for-



service payment. Health insurance reimburses healthcare costs directly to the patient and all reimbursements
are registered. Hence, the databases included data of all individuals registered with a Belgian sickness fund at
the time of death (98.8% of all deaths).(18)

After obtaining approval from all relevant data protection agencies, data linkage was securely and
ethically performed to guarantee anonymity of the individuals by a third party officially responsible for data
protection and linkage in Belgium. Data were linked at individual level using a unique identifier and included
person-level reimbursed healthcare use in the last two years of life (recorded as nomenclature codes), including
dispensed medication in the hospital and community pharmacy (recorded as Anatomical Therapeutic Chemical
Classification System codes). For all healthcare data, the exact delivery date is recorded (coded as number of
days before death). We also have demographic, fiscal and death certificate data, including cause of death, coded

using International Statistical Classification of Diseases, Tenth Revision (ICD-10) codification).(18,24)

Outcomes

Outcomes to determine quality of end-of-life care were based on a validated set of 28 quality indicators
measuring the prevalence of specific healthcare interventions in the last 14 days of life and indicating
appropriateness or inappropriateness of end-of-life care in dementia on an aggregated level (see quality
indicators in Supplementary file 1).(25,26) This indicator set was developed for people with dementia using the
RAND/UCLA Appropriateness method, involving literature review and expert consensus.(30) We used 22 of the
28 outcome measures, four of which indicate appropriate care. We excluded three indicators that overlapped
with the exposure, one that could not be measured on an individual level and two that relate to individuals who
permanently resided in nursing homes.(26) Based on specific healthcare consumption data, total direct medical
costs of end-of-life care were calculated from a third-party and patient co-payment perspective, including
inpatient, outpatient and total costs. Based on the exact dates of delivery, costs of care were calculated in the

last 30 days of life and actualized to 2017.

Statistical analysis and propensity score matching
We used descriptive statistics to describe the characteristics of the cohort, stratified by exposed and unexposed
groups. An included individual who received palliative home care support was matched to one who did not,

based on an estimation of their propensity for receiving the support (Figure 1). To calculate propensity scores,



predictors for receiving the exposure, identified as relevant based on clinical knowledge and previous studies,
were considered as baseline covariates.(17,27-31) These included age, sex, main diagnosis of the person with
dementia based on the recorded underlying cause of death, household composition, education, annual income,
region and degree of urbanisation of residence, care dependence and resource use. For temporality purposes,
baseline was considered as the period between 720 and 361 days before death, except for cause of death.
Because no information about main diagnoses is available for this period and different diagnostic groups were
expected to differ strongly in terms of propensity for exposure, we assumed that the underlying cause of death
category was indicative of a condition present in the baseline period.

For the propensity score matching we used a greedy 1:1 exposure—control propensity scores matching
algorithm.(32) For every case, the best match was made first and a next-best match next, in a hierarchical
sequence until no more matches could be made. Best matches are those with the highest digit match on
propensity score. The algorithm proceeds sequentially to the lowest digit match on the propensity score (eight
digit to one digit). No trimming was performed. Data on population characteristics, quality of care outcomes and
costs were analysed using descriptive statistics. Risk ratios were calculated to measure the differences in
outcomes between the exposed and unexposed groups. Costs for the matched exposed and unexposed groups
were presented as estimated means along with the corresponding 95% confidence interval and standard error.

All analyses were conducted using SAS Enterprise Guide, V9.4.

Ethics

Ethics approval was provided by the Committee for Medical Ethics of the University Hospital Brussels (UZ
Brussel) (B.U.N. 143201627075) and the ethics committee of the Ghent University Hospital
(B670201422382). The administrative data-linkage was approved by the national Belgian Data Protection
Authority (project SA1/STAT/MA-2015-026-020-MAV) and by the Statistical Monitoring Committee (project

STAT-MA-2015-026).

Results
Characteristics of study population
There were 634,445 deaths in Belgium between 2010 and 2015, of whom 529,534 individuals (83.5%) were aged

65 years and older at the time of death. Of these older people, 59,407 individuals (11.2%) died with dementia,



of whom 23,670 individuals (39.8%) resided at home in the last six months of life and thus were included in the
study (Figure 2). In the last two years of life, 5,637 individuals (23.8% of the included population) received
palliative home care support, of whom 1,720 (30.5%) received it for the first time within 14 days before death
and 999 (17.7%) received it for the first time between 720 and 361 days (both excluded from the propensity
score matching). Our final unmatched study population comprised 20,951 individuals, of whom 2,918 received
palliative home care support for the first time between 360 and 15 days before death. Before matching, the
exposed group differed considerably from the unexposed group in underlying cause of death, household
composition, urbanization and care dependence (Table 2). For instance, compared to the unexposed individuals,
the exposed individuals died considerably more often from cancer (8.1% vs. 29.7%) and were more care
dependent (43.3% vs. 77.2%), which could have influenced both the exposure and the outcome. After matching
of 2,839 exposed individuals to as many unexposed individuals with a corresponding propensity score, patient
characteristics were balanced (Table 2 — “After matching columns”). For more information on the frequencies

of the specific delivered measures that compose the exposure, please Supplementary File 2.

Effects on inappropriate end-of-life care in dementia

In the last 14 days of life, compared to the unexposed group, the palliative home care support group less
frequently received inappropriate medications, e.g. statins with no decline in use (2.1% vs 6.9%; Risk
ratio[RR]=0.29) or anti-hypertensives (22.7% vs 38.5%; RR=0.47), and underwent less surgery (0.2% vs 1.2%;
RR=0.17) (Table 3). Compared with the unexposed group, fewer people in the exposed group were admitted to

a hospital (17.5% vs 50.5%; RR=0.21).

Effects on appropriate end-of-life care in dementia
In the last 14 days of life, 75.7% of people exposed to palliative home care support died at home, compared with
32.6% of the unexposed individuals (RR=6.45; Table 3). People in the exposed group also had more contacts with

GPs and other primary care professionals (mean 11.7 vs mean 5.2) than those in the unexposed group.

Costs of care
In the last 30 days of life, compared with the unexposed group, the group exposed to palliative home care

support had lower mean total inpatient costs of care (€2156 vs €6269) but higher mean total outpatient costs



of care (€3007 vs €1024) (Table 4). Mean total direct medical costs of care for people in the exposed group were

lower than for people unexposed (€5164 vs €7293).

Discussion

Main findings

We found that of the 23,670 home-dwelling older people who died with dementia between 2010 and 2015 in
Belgium, only 23.8% received palliative home care support in the last two years of life (N=5,637), 30.5% of whom
received it for the first time within only 14 days before death (N=1,720). In the propensity-matched population,
people who used palliative home care support received less inappropriate and more appropriate care in the last
14 days of life and had lower mean total costs of care in the last 30 days, compared with those who did not use

any palliative home care support.

Strengths and weaknesses

Because it is difficult to conduct traditional experimental studies that allow the making of causal inferences by
controlling temporality, exposure and confounding,(33) most evidence on the effects of palliative home care in
dementia comes from observational studies known to have different sources of bias.(11,34) Using large
administrative databases, a validated set of dementia-specific end-of-life care quality indicators, and high-
quality propensity score matching, our study is the first to offer a firmer evidence base on the effects of palliative
care for home-dwelling older people with dementia. Using nationwide administrative databases on all deaths
over a six-year period, our findings are generalisable to all older people with dementia in Belgium.(15) This study
is also largely reproducible in countries that use comparable databases and have similar types of services and
healthcare systems.

Nevertheless, our study has limitations. The most important one is probably a possible problem of
residual confounding and confounding by indication. With the propensity score matching, we could eliminate
confounding due to measured covariates but not for unmeasured covariates,(35) such as differing preferences
and attitude towards care of patients and caregivers, their subjectively experienced symptom or caregiving
burden or personality traits, which can affect both the exposure and outcomes.(36,37) Secondly, because we
did not have diagnostic or comorbidity data, we had to rely on underlying cause of death for the matching

procedure. Although we were able to match the exposed and unexposed groups based on their level of care



dependence, we still lack information on other potential confounders, such as frailty and severity and aetiology
of dementia, which could also affect the exposure and outcome. If such data would become available or other
matching procedures are used (e.g. a difference-in-differences cross-temporal matching design instead of cross-
sectional matching), this could limit residual confounding in future comparable studies.(38) Thirdly, because
only the 30-day cost calculation was possible with our data, it does not strictly comply with the temporality
criterion, though the potential corresponding bias is likely to be limited. Fourthly, the quality indicators on which
we based our outcomes are not developed to express quality of care for individual patients.(26) Our study should
therefore be considered as an evaluation of palliative home care support in dementia on an aggregated level,
providing relevant information for commissioners and policymakers. Finally, although we combined all-reported
causes of death and the medication algorithm to identify older people who died with dementia, a substantial
proportion of older people with dementia might have still been excluded due to potential underdiagnosis of

dementia in primary care.(39,40)

What this study adds

We showed that compared with the unexposed group, the group exposed to palliative home care support
received better quality of end-of-life care in the last 14 days of life. In particular, we found that people with
dementia who used palliative home care support had lower risk of receiving inappropriate medications,
undergoing surgery and being hospitalised; had considerably more contacts with healthcare professionals in
primary care; and had a higher chance of dying at home. These positive findings concur with an earlier study
suggesting similar positive effects of palliative home care support for a general palliative care population and
with other previous studies focused on palliative home care interventions in dementia.(11,17,34) Nonetheless,
to our knowledge, ours is the first to confirm such positive findings for home-dwelling older people with
dementia. A causal relationship between palliative home care support use and better quality of end-of-life care
is plausible given that palliative care is aimed at improving the quality of life of patients and families facing
problems associated with life-threatening illness, through prevention and relief of physical, psychosocial and
spiritual suffering.(41) It also uses a multidisciplinary team approach, facilitating active care coordination
between all involved caregivers, which contributes to enabling patients to stay at home for as long as possible
and to preventing unnecessary hospital admissions.(4) Further, eliciting patient preferences is an essential part

of palliative care, making it more likely that patient preferences are taken into account when end-of-life care



treatment decisions are made.(4) Finally, our findings showed that palliative home care support reduced total
direct medical costs of care in the last month of life in older people with dementia. This also confirms previous
findings suggesting that palliative home care can reduce resource use and estimated costs.(11,17,34)

Because our evidence suggests the effectiveness of palliative home care support in dementia, it is
concerning that three out of four people with dementia who could potentially use palliative home care support
did not do so, and of those who did use it, one in three received it for the first time only within 14 days of death.
This concurs with widespread reports of suboptimal access to palliative care for people with dementia.(5)
Potentially, GPs in Belgium, who like in many countries are gatekeepers for initiating palliative home care
support, are not always aware that palliative care is appropriate for people living with dementia or are reluctant
to initiate conversations on palliative care due to its connotation with dying.(42,43) Considering the protracted
and unpredictable disease trajectory of dementia,(44,45) it is difficult, even for GPs, to identify when certain
palliative care support measures might be appropriate, further hindering access.(36,46) Interestingly, about one
in three of those who received palliative home care support died of cancer. Hence, having cancer might have
been an important ‘trigger’ to initiating such support, which further highlights the difficulty of accessing such

support for those with dementia.

Implications for practice, policy and research

Considering the progressive and terminal nature of dementia (44,45) combined with previous reports of
suboptimal end-of-life care for this population,(47-49) our study highlights an urgent need to increase timely
access to palliative home care support for older people with dementia. Strategies to achieve this might include
active screening of people with dementia in primary care using pre-defined criteria based on patient needs and
preferences rather than prognosis to ‘trigger’ the initiation of palliative home care support; raising awareness
about the benefits of palliative care in dementia among primary care and secondary care professionals involved
in dementia care; improving professionals’ communication skills to introduce such sensitive topics; and
introducing financial or other incentives to increase uptake.(4,7,31) Nevertheless, providing high-quality and
comprehensive palliative care to improve the quality and reduce the costs of end-of-life care for more older
people with dementia living at home is a highly demanding and complex work for the palliative care
professionals in primary care.(50) In order to support these palliative care professionals in delivering palliative

care to this population, there is an urgent need for continued and stronger public health investments in this



sector. Because there is still no known care approach that aims to improve the access of older people with
dementia living at home to palliative care services,(11) further work is needed to develop and evaluate a care
approach that for example could comprehensively address all factors that might play a role in the access to

palliative home care support of older people with dementia living and dying at home.(36,51)

Conclusion

Palliative care has been widely advocated to improve the quality of life and dying for older people with dementia,
but there has been limited evidence of its effectiveness in this population so far. Our study suggests that
palliative home care support improves quality and reduces total direct medical costs of end-of-life care in
dementia. Despite these clear benefits, uptake in this population is low and late. Further studies exploring
strategies to improve timely access to palliative home care for older people dying with dementia are urgently

needed.
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