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Abstract

Background: Many individuals with advanced dementia die in hospital, despite preferring home death. Existing evidence of factors
affecting their place of death is inconsistent. To inform policies/practices for meeting needs/preferences, systematically establishing
the evidence is pertinent, particularly given the exponential rise in advanced dementia prevalence.

Aim: To identify factors influencing where people with advanced dementia die.

Design and data sources: This systematic review with meta-analysis was registered on PROSPERO (CRD42022366722). Medline, CINAHL,
PsycINFO, SocINDEX and a grey literature database, Overton, were searched on 21/12/2022, supplemented by hand-searching/citation
tracking. Papers reporting quantitative data on factors associated with place of death in advanced dementia were included and appraised
using QualSyst. Data were analysed using random effects with the certainty of evidence determined using the GRADE criteria.

Results: Thirty-three papersinvolving >5 million individuals (mean age = 89.2 years) were included. Long-term care setting deaths were
relatively common but hospice deaths were rarer. Marriage’s association with home death underscores social networks’ importance,
while younger age’s and male gender’s associations with hospital death demonstrate patients’ and families’ interdependency.
Pneumonia/COPD’s opposing effects on hospital deaths with cancer/functional impairment highlight the challenges of advanced
dementia care. Unlike hospital/nursing home bed availability’s lack of effect, capitated funding (fixed-amount-per-patient-per-
period) decreased hospital death likelihood.

Conclusion: This comprehensive review of place of death determinants highlight the profound challenges of advanced dementia end-
of-life care. Given that bed capacity did not affect place of death, a capitation-based, integrated palliative care model would appear
more likely to meet patients’ needs in a resource-constrained environment.
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What is already known about the topic?

e For people with advanced dementia, dying at the usual place of residence such as home is particularly challenging, with
many dying in hospital.

e Existing evidence has found that age, sex/gender, marital status, educational level and healthcare resource availability
influence the place of death in advanced dementia, although the evidence is disparate and conflicting and a comprehen-
sive review does not currently exist.
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To meet the needs and preferences of the increasing number of people with advanced dementia in a budget-con-
strained environment, using meta-analysis to obtain a collective, comprehensive understanding of the place of death
determinants for informing resource prioritisation in policy and practice is needed.

What this paper adds?

Place of death in advanced dementia is influenced by 10 individual (age, gender and ethnicity), illness-related (pneumo-
nia, COPD, cancer and functional status) and environmental factors (marital status, urbanisation level and funding
mechanism).

Contrary to previous evidence in advanced cancer, hospital/nursing home bed availability had no effect on place of
death in advanced dementia, except when non-hospital deaths were combined for comparison.

Collectively, the results highlight the interdependency between people with advanced dementia and their families, the
importance of social networks and the profound challenges of advanced dementia end-of-life care in different settings
due to its protracted, unpredictable nature.

Implications for practice, theory or policy

Shifting end-of-life care from the hospital to the community in advanced dementia involves more than increasing/
decreasing nursing home/hospital bed capacity.

To meet the specific needs and preferences of the increasing number of people with advanced dementia and their fami-
lies appropriately while ensuring sustainability, integrating palliative care into the healthcare system, with a funding
mechanism that incentivises care coordination such as capitation, is recommended.

The conceptual model developed in this review could inform resource prioritisation in policy and practice and highlights
the importance, in future studies, of separately examining a variable’s subcategories to avoid masking important con-

ceptual differences.

Background

In international death and dying indices, place of death is
often used as a quality indicator, with death at home per-
ceived as high quality due to its association with comfort,
familiarity and meeting preferences.’™ One conceptual
model developed mostly in people with advanced cancer
has theorised that place of death is influenced by a com-
plicated network of 17 illness-related, individual and
environmental factors. Low functional status, home
death preference, use of homecare and its intensity,
living with someone and extended family support are
home death facilitators.! However, it is unknown if these
factors also apply to other life-limiting conditions, such as
advanced dementia, where home and particularly hos-
pice deaths are often rare,®2 and many individuals die in
hospital.®

Receiving care and dying at the usual residence, such as
home, is particularly challenging for people with advanced
dementia for a number of reasons.® Its protracted cognitive
and functional decline often renders people with advanced
dementia uncommunicative and totally dependent on their
caregivers for a prolonged period of time.1%-12 Moreover, as
physical/mental health worsens with disease progression
and approaching death,>13 care at home may become
unsustainable.!® Coupled with an unpredictable trajectory
that makes it challenging for family caregivers and health-
care professionals to know when death is imminent,10-12.14

distressing care setting transitions?® at the end of life may
ensue,’® worsening behavioural/psychological/physical
symptoms.’> Moreover, without the ability to articulate
their preferences, family caregivers often assume decision-
making responsibilities in the absence of established
advance care plans.’’ The quality of end-of-life care and
death of people with advanced dementia is, therefore,
shaped by both the patients’ and their families’ care needs
and preferences,® with environmental factors potentially
having a greater effect on their place of death compared to
other life-limiting conditions or stages. Although individuals
with mild to moderate dementia dying from other life-
limiting comorbid chronic conditions face many similar
challenges, their disease trajectory is not as prolonged,
with some cognitive and functional abilities still retained.
As such, people with advanced dementia is a distinct sub-
population with unique needs and challenges.

Existing epidemiological evidence has found that soci-
odemographic and economic variables, such as age, sex/
gender, marital status and educational level, as well as
environmental factors, such as healthcare resource avail-
ability, influence where people with advanced dementia
die.”91920 Results, however, appear inconsistent with
variable factors examined and place of death operational-
ised differently.”.919.20 A systematic way of pulling the dis-
parate evidence together is required for a collective,
comprehensive conclusion to be established with cer-
tainty and confidence.?!
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Although two relevant narrative syntheses in mixed
dementia stages have been undertaken,>22 no relevant
systematic reviews in advanced dementia using meta-
analysis exist nor are prospectively registered on
PROSPERO. By pooling the numerical data of multiple
studies together statistically, meta-analysis increases the
power and precision of the cumulative estimates pro-
duced.?123 Despite the lack of contribution from qualita-
tive findings, the quantifiable overall effect indicating the
various factors’ relative influence could inform resource
prioritisation in a budget-constrained health and social
care environment.223 While a meta-analysis in different
life-limiting conditions exists,?* results may not be gener-
alisable due to advanced dementia’s unique needs/chal-
lenges and preferences.’® Though advanced dementia
subgroup analysis was performed in another review in
non-malignant conditions, limited meaningful collective
insights were generated due to the paucity of evidence.?
With end-of-life hospitalisations in advanced dementia
negatively impacting social and clinical outcomes,'126 and
hospital deaths being considerably more expensive than
home deaths from the health system’s perspective,??
health and social care systems globally could come under
significant strain,?” as advanced dementia prevalence
rises exponentially with the ageing global population.2?
Undertaking a systematic review of their place of death
determinants using meta-analysis is therefore a clinically
relevant and significant public health priority.1822 Though
oversimplifying the complex and context-dependent
death and dying experiences with just where people die is
controversial,242930 its easy comprehensibility,> and wide
and international recognition as a quality indicator?3 has
the potential to inform policies and practices, so that peo-
ple with advanced dementia have the same opportunity
to die at the place of their choosing, thereby improving
the quality of and family’s satisfaction with end-of-life
care and death.1.2431

Review question

What are the factors associated with the place of death in
people with advanced dementia?

Aims and objectives

The aim is to identify factors affecting where people with
advanced dementia die. As place of death is varied, with
multiple comparison permutations possible, hospital with
its distinctly acute nature was compared against other
places individually and collectively. Although comparing
home death against all other places collectively could be
of interest given its preferred status for most individu-
als,>32 the number of studies examining this outcome was
small unlike the comparison between long-term care set-
ting and home death.5833-37 Hence, the following specific
outcomes were examined in this meta-analysis:

- Home, long-term care setting, hospice (separately)
versus hospital death

- Long-term care setting versus home death

- Hospital versus all other places of death

Methodology and methods
Study design

As the nature and volume of existing relevant evidence
were mostly observational/epidemiological with qualita-
tive research still emerging,3®! a quantitative, aggrega-
tive review approach using meta-analysis was employed
for synthesis.?! The numerical analysis was supplemented
by a critical narrative summary of the review’s and
included studies’ strengths/limitations and between-
study heterogeneity.?! The comprehensive yet simple,
evidence-based place of death determinant conceptual
model in advanced cancer provided the theoretical frame-
work for conceptualising and organising the factors found?
(Supplemental File 1).

To enhance transparency, this systematic review was
registered with PROSPERO (CRD42022366722) and is
reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.4243

Eligibility criteria

The criteria for assessing relevance was developed based
on the PICO (population, intervention, comparator/con-
trol, outcome) framework using the review question’s key
concepts* (Table 1).

Search strategy

Four health and social science-related electronic data-
bases — Medline, CINAHL (Cumulative Index to Nursing
and Allied Health Literature), PsycINFO and SocINDEX —
were searched via EBSCO on 21/12/2022 from incep-
tion.52 Other sources included a grey literature database
(Overton) and hand-searching references of relevant
reviews and included papers with their citations tracked
using Google Scholar. Five key geriatric/palliative care
journals were also hand-searched with subscription to
their email notification service to identify relevant papers
potentially omitted due to electronic database indexing
errors or time lag.21>2

The search strategy consisting of subject headings and
key words related to key concepts — advanced, dementia
and place of death — and a validated, sensitive palliative-
care based search filter was developed in consultation
with a faculty librarian.>3 Subject headings were adapted
according to the electronic databases used, while the
same key words were used for all databases. Search
terms within concept were combined using the Boolean
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Table 1. Inclusion and exclusion criteria for assessing the eligibility of papers retrieved.

Inclusion

Exclusion

The study population of interest included people who were at
the advanced stage of dementia — defined as the stage where
almost all functional and cognitive capacities have been lost
because of dementia disease progression, corresponding to the
severe, last or end-stage of dementia-severity rating scales.
Papers were included if:

(a) The study population included people assessed to be
at the severe stage of a dementia-severity classification
system such as Stage 3 of the global Clinical Dementia
Rating (CDR),* Stage 67 of the Global Deterioration
Scale (GDS),*¢ or Stage 6—7 of the Functional Assessment
Staging Test (FAST);*

(b) The authors explicitly reported that the study population
included people with advanced (or its equivalent such as
severe, end-stage, late-stage) dementia;

(c) People with advanced dementia were identified based
on any mention of dementia on death certificates
(not just the underlying cause of death as they may/
frequently die from associated complications such as
pneumonia). Despite not being the underlying cause
that initiated the train of events leading to death,
the person’s dementia could still be assumed to be
sufficiently advanced as dementia is usually only
included on death certificates when deemed clinically
significant — which is more likely when it is relatively
severe.*®% This is also a recommended method for
analysing mortality statistics due to changes in coding
rules governing underlying cause of death selection.>0>1

In studies with mixed diagnoses or stages, subgroup analyses in
advanced dementia were performed.

Quantitative data from primary research examining the
associations between predisposing variables and place of death
— defined as the place where an individual was at the moment of
death regardless of duration spent — were reported.

Published in English or Chinese.

Papers where the study population of interest
included people who were:

(a) Simply stated as people with dementia without
the stage being specified, or the dementia severity
was uncertain and/or could not be ascertained;

(b) People with dementia and comorbid cancer or
other life-limiting conditions such as end-stage
lung, heart or renal failure, where the comorbid
condition was the main life-limiting illness rather
than dementia and the stage of dementia was
mild, moderate, unspecified or mixed.

Dementia or dementia severity was solely examined as an
explanatory variable for place of death without subgroup
analysis performed.

Place of death was examined for its association with
ensuing issues post-death instead of predisposing factors.

Preferences/attitudes about place of death rather than the
actual place of death was examined; place of death was
not the outcome, or examined as a composite outcome, for
example unplanned transfer to and/or death in hospital.
Primary research data were not reported or duplicate data
were reported.

Quialitative research, editorials, commentaries, opinion
pieces, case reports, study protocols, that did not contain
the numerical data needed for meta-analysis.

operator ‘OR’ before being combined across concepts
using ‘AND’. No date and language restrictions were set
(Supplemental File 2). Papers were manually screened for
eligibility in relation to language. The search’s sensitivity
test, using seven key papers expected to be retrieved
from a scoping search, was 100%.21

Assessment of relevance

Papers retrieved were imported into the reference man-
agement software EndNote and de-duplicated.5* All titles/
abstracts (RY.T. and J.Y.S.T.) and full texts (RYT. and J.Y.S.T.

or B.Y.L.) were screened by two reviewers independently
using the eligibility criteria. The inter-rater reliability was
close to 90% with discrepancies discussed and resolved
through consensus without requiring a third party for
arbitration. Reasons for excluding papers at full text
screening were recorded for reporting.21>°

Quality assessment

A generic, reliable, structured, standardised 14-item tool
developed from a review of published critical appraisal
tools for quantitative studies — QualSyst>® — was used to
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obtain an overview of the included papers’ quality.215¢
Although Cochrane has a recommended evaluative frame-
work for meta-analysis, its design for appraising interven-
tions is unsuitable for this review of largely observational
studies.5758

Each item is scored from 0 to 2 (criterion unmet to
met) with the summary score obtained by dividing the
total score assigned by the total applicable score.’¢ All
included papers were evaluated by two reviewers inde-
pendently (RY.T. and JY.S.T.) with the papers’ strengths/
weaknesses/biases annotated to provide additional
insights.2! Disagreements were similarly discussed and
resolved through consensus.

Papers were not excluded on the basis of a low score as
this could be due to inadequate reporting?! with the data
still potentially relevant.>® The recommended exclusion
thresholds were used to determine the papers’ risk of bias
instead.>® To avoid serious weaknesses from being con-
cealed within a composite score, the causes of bias and
their impact on the study and review findings were addi-
tionally considered.59-62 Studies were downgraded from
the initial category assigned if zero-scoring items had
direct consequence for the review findings.

=75% Low risk of bias
55% to 74% some concerns
<55% high risk of bias

Besides providing an overview of the included papers’
quality, the scoring was used to determine the pooled
data’s overall risk of bias — one of the domains for evaluat-
ing the certainty of evidence.

Data extraction

Data including study/study population characteristics,
data collection/analysis methods, independent variables
examined, place of death categories/comparisons, results
of place of death and its determinants, QualSyst score and
risk of bias category were extracted onto a structured,
standardised, bespoke form that was informed by related
reviews and methodological textbooks.1?1:23.24 This was
pilot-tested with two key papers retrieved from the scop-
ing search (Supplemental File 3).

Each paper’s data were extracted onto a separate
form.®3 Papers whose study populations overlapped were
noted to avoid double-counting participant characteris-
tics.5% Due to time constraints, data were only extracted
by RYT. but their completeness and accuracy were
checked against all the papers by JY.S.T. with disagree-
ments discussed and resolved through consensus.%3

The extracted data were then entered into an Excel
database to facilitate data analysis.®3 Data were organised

by outcomes so that variables investigated in more than
one study that could potentially be pooled could be easily
identified.

Data analysis

The study and population characteristics were described
using descriptive statistics and tabulated with the QualSyst
scores.

All independent variables examined in all included
studies were considered for meta-analysis, but only those
examined in more than one paper for the same outcome
with homogenous categorisation and data type reported
were pooled using Review Manager (RevMan). Assuming
there was between-study heterogeneity with different
effect sizes underlying different studies, a random effects
model was initially run using generic inverse variance data
type as comparative effect measures such as odds ratios
(OR) were more commonly reported than detailed place
of death data.® If unavailable, binary outcome data were
used for computation when appropriate.5919,33,37,66-69
When heterogeneity was non-substantial (12<<50%), a
fixed effect model was run for comparison to account
for the less weight given to larger studies in random
effects.365 Similar results were obtained, so random
effects model results were reported for consistency.

For studies with overlapping study populations exam-
ining the same variable for the same outcome,3¢70-74
and89.19.20.33 only one set of results was pooled — unless
the data needed belonged to a non-overlapping subset.1?
The studies’ risk of bias, sample size, data type and avail-
ability determined the dataset to be pooled.?19.20.33,36,73

Sensitivity and subgroup analyses

Sensitivity analyses excluding studies that differed from
the rest in definition (hospital deaths excluded deaths in
palliative care units),667.75-78 gperationalisation (hospital
bed availability per-10002° vs per-10,000 persons®) and
direction of association®3¢ were performed to check the
robustness of the results.236> Except for cancer’s and
pneumonia’s effects on long-term care setting vis-a-vis
hospital death, similar results were obtained.

As some variables with inconsistent results were exam-
ined by a limited number of studies, only two subgroup
analyses — by region — were performed to investigate
causes of inconsistency/heterogeneity.235> Subgroup
analysis by studies’ risk of bias was considered but not
undertaken as sensitivity analyses removed the study/
studies with high risk of bias.

Each pooled variable’s certainty of evidence was
systematically assessed using the GRADE (Grades
of Recommendation, Assessment, Development and
Evaluation) criteria®® (Supplemental File 4), and auto-
matically generated as high/moderate/low/very low
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Figure 1. PRISMA flowchart.

From ‘The PRISMA 2020 statement: An updated guideline for reporting systematic reviews,” by Page et al.** For more information, visit: http://www.

prisma-statement.org/).

using the GRADEpro GDT software.®! For pooled results
that appeared large, effect size was also considered —
values >2.0 or <0.5 (for odds/risks reduction) were
deemed large if there were at least two studies consist-
ently demonstrating an effect of this magnitude.!

Meta-analysis results were presented using forest plots
and tabulated according to the place of death determinant
conceptual model’s three main domains.?%23 The numeri-
cal analysis was supplemented by a critical narrative sum-
mary, and a model for advanced dementia was developed
by mapping statistically significant factors with moderate
or high certainty of evidence onto the original model.

Results

Of the 1126 unique papers retrieved, 34 met the criteria
for inclusion after title/abstract and full text screen, but
one had to be excluded as the data required were not
reported;’® hence, 33 papers involving more than five mil-
lion individuals with advanced dementia were included in
the review (Figure 1).

Despite overlaps in some studies’ populations, the
papers were considered as separate! as different varia-
bles were examined with different sets of data
contributed.36.70-74

Study characteristics

Most papers were from North America [US (n=11),
Canada (n=4)], nine were from Europe and five from

Asia-Pacific [Japan (n=4), Australia (n=1)]. Four were
multi-national — one involved 14 nations, the rest three to
five European countries (Table 2).

All were observational in nature, employing a cohort/
cross-sectional study design. Except for two papers col-
lecting study-specific data through interviews,88* the
others used secondary data from national registries/
death certificates, clinical/administrative databases or
previous studies’ survey data. Two papers employed pro-
pensity score matching — a technique used in observa-
tional studies to balance between-group confounders in
their methodology.””-87

Sample sizes ranged from 135 to 2,778,592. Place of
death was examined as the primary aim in more than half
of the papers (n =19). Most were not confined to a par-
ticular setting (n = 21). Of those that were, nursing home
was the most common (n =7) followed by primary care
(n=23).

No papers reported underpinning their studies within
a theoretical framework.

Risk of bias of studies

Less than half were at high risk of bias (n = 13); most were
at low risk or had some concerns (Table 2, Supplemental
File 5).

The majority had clear objectives, used appropriate
analytic methods such as multivariate regression to con-
trol for confounders —albeit insufficiently — with estimates
of variance reported; however, power was infrequently
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calculated possibly due to studies’ population-based
nature. Study design, missing data, study sample charac-
teristics and/or results reporting also often lacked detail
or were not reported explicitly. Conclusions made were
also only partially supported by results in some.

The main causes of high risk of bias were selection and
measurement biases. The former was due to dementia
being underreported as a cause of death on death certifi-
catess838? or the reliance on voluntary registration/partici-
pation.?° The latter was due to recall bias or inappropriate
indicators used for measuring variables as national regis-
tries lacked individual-level data.?%°1 Grouping and exam-
ining different places of death as one category also
resulted in information loss and increased risk of Type 1
error.’2 Additionally, the places of death compared in
regression analyses were unclear in some papers.5876

Study population characteristics

The review population’s mean age was 89.2 years. Except
for one paper with 96.8% males due to sampling from vet-
erans,®0 male prevalence ranging from 26.3% to 45.8%
reflected global population statistics.?8 Despite dementia
being many papers’ focus, only six reported dementia
aetiology”19:33.3643,67 — ynspecified dementia was the most
common (48.4%—78.2%), followed by Alzheimer’s (7.4%—
46.4%), then vascular dementia (5.3%—11.0%; Table 2).

Place of death of people with advanced
dementia and associated factors

Place of death in advanced dementia varied greatly across
studies with home deaths ranging from 4.0% in a Dutch
paper3’ to 54.1% in a US paper.83 Moreover, hospital
deaths ranged from 2.0% in another Dutch paper3* to
53.6% in a Japanese paper,’2 and 73.6% in South Korea.?
While long-term care setting deaths were relatively com-
mon (from 13.3% in a US paper®3 to 94.1% in a Swedish
paper®’), it could be as low as 5.5% in South Korea.?
Hospice deaths were relatively rare across studies — rang-
ing from 0.3% in England®*° to 4.5% in the US?® (Table 2).

Of the 33 papers included, data from 20 were pooled.
A consolidated summary of all the variables examined,
including those that could not be pooled, is in
Supplemental File 6. Of the 18 variables examined in
meta-analysis, sex/gender was the most commonly
investigated (n = 12), followed by age and marital status
(n = 8 each; Supplemental File 7).

With seven papers contributing data to three to six
variables for two to five outcomes,®7.2.19,33,36,37 data contri-
bution was fairly even overall with no particular paper
being overly represented. Although six papers contrib-
uted datatoonly onevariable for one outcome,3>66,69,71,72,85
and three contributed data to eight to ten variables —
albeit for a particular outcome®7381 — on average, each
paper contributed data to three to four variables.

Outcomes

Only the forest plots of statistically significant results are
presented here. The full list is in Supplemental File 8.
Because of the variability in predictor and outcome exam-
ination across studies, the analytic models were not
uniform.

Home versus hospital death. Age and sex/gender were
not associated with home or hospital death, unlike mari-
tal status. Compared to widows, married persons had
higher odds of dying at home versus in hospital [OR (95%
Cl): 1.54 (1.16-2.05)], while singles [OR (95% Cl): 0.71
(0.56-0.90)] and divorcees had lower odds [OR (95% Cl):
0.77 (0.65—-0.91)]; the latter two’s evidence were less cer-
tain with smaller effect sizes (Table 3, Figure 2).

Pneumonia strongly predicted hospital death when
compared to home with moderate certainty [OR (95% Cl):
0.32 (0.26—0.39)]. There was also moderate certainty that
hospital bed availability was not associated with home or
hospital death.

Long-term care setting versus hospital death. Unlike the
comparison between hospital and home, age and gender
were significant predictors with moderate certainty when
hospital was compared to long-term care. Younger per-
sons had lower odds than persons =85 years of dying in
long-term care [OR (95% Cl): 0.58 (0.52-0.65) for age
<75vyears; OR (95% Cl): 0.67 (0.62—0.73) for age 75—
84 years], while females had higher odds than males [OR
(95% Cl): 1.57 (1.44-1.72)] (Table 3, Figure 3). Unlike the
association with home death, there was moderate cer-
tainty that married individuals were less likely than those
with other marital status to die in long-term care [OR
(95% Cl): 0.74 (0.55-0.98)]. In papers where Black ethnic-
ity was a minority, Black individuals were also less likely
than Whites to die in long-term care and the certainty of
evidence was high [OR (95% Cl): 0.52 (0.33-0.81)].

Except for chronic obstructive pulmonary disease
(COPD), other comorbidities were not associated with
hospital death. People with advanced dementia and
comorbid COPD had higher odds of dying in hospital with
the odds of dying in long-term care lowered [OR (95% Cl):
0.87 (0.80-0.94)]. However, in sensitivity analysis exclud-
ing Dasch et al.® that examined a general end-of-life care
population (not just nursing home residents), and sepa-
rated deaths in hospital palliative care unit from hospital
deaths, cancer became a highly certain, significant predic-
tor of death in long-term care vis-a-vis hospital [OR (95%
Cl): 1.22 (1.10-1.36)].

As with the comparison to home, pneumonia also
increased the odds of dying in hospital and lowered the
odds of dying in long-term care [OR (95% Cl): 0.56 (0.35—
0.90)], but the certainty of evidence was low, and in sensi-
tivity analysis excluding Dasch et al.,® the relationship lost
its significance. Though pooled from only two papers with
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Marital status - Compared to widowed, married individuals had a higher odds of home
death [(moderate certainty of evidence (COE)).

0dds Ratio 0dds Ratio
Study or Subgroup ___log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Houttekier et al., 2014 07322 02493 185%  2.08(1.28,339] ——
Nakanishi etal., 2018 0207 00042 408%  123(1.22,1.24) ]
Sleeman etal, 2014 05278 0.0162 406% 1.70(1.64,1.75) L)
Total (95% CI) 100.0%  1.54[1.16,2.05] *
Heterogeneity: Tau® = 0.05; Chi* = 37154, df= 2 (P < 0.00001), F= 99% b0t 100

Testfor overall effect: Z= 3.00 (P = 0.003) H251p|lal death Home uea1xr’«J

Marital status - Compared to widowed, divorced individuals had a lower odds of home
death (low COE).

0dds Ratio 0dds Ratio
Study or Subgroup __log[Odds Ratio] SE_Weight IV, Random, 9% CI IV, Random, 95% CI
Houttekier et al., 2014 01146 06368 1.7% 1.12(0.32,391]
Nakanishi etal, 2018 -0.3567 0.0148 520%  0.70(0.68,0.72) L]
Sleeman etal, 2014 -0.1803 0.0443 463%  084(0.77,0.91) u
Total (95% C1) 100.0%  0.77[0.65,091] 3
Heterogeneity: Tau®= 0.01; Chi*=14.77, df= 2 (P = 0.0006); = 86%
Testfor overall effect: Z= 3.12 (P = 0.002) oot o ki 100

Hospital death  Home death

Marital status - Compared to widowed, singles had a lower odds of home death (low COE).

0dds Ratio 0dds Ratio
Study or Subgroup ___log[Odds Ratio) __SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Houttekier et al., 2014 20876 14355 07%  0.12(0.01,207) ¥ —
Nakanishi et al, 2018 402107 00193 507%  0.81[0.78,0.84 u

Sleeman etal, 2014 04519 00398 486%  0.64(0.59,0.69) [ ]

Total (95% CI) 100.0%  0.71[0.56,0.90] *

Heterogeneity: Tau®= 0.03; Chi*= 31.36, df = 2 (P < 0.00001); = 94%

Testfor overall effect: Z= 2.81 (P = 0.005) oo

100

01 10
Hospital death Home death

Pneumonia reduced the odds of home death. Fixed effect model produced the same
results (moderate COE).

0dds Ratio 0dds Ratio
Study or Subgroup ___log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Daschetal, 2018 -1.0788 0.1994 30.0% 0.34(0.23,0.50] -
Houttekier etal., 2014 414712 01306 70.0%  031(0.24,0.40) »
Total (95% CI) 100.0%  032[0.26,0.39) *
Heterogeneity: Tau= 0.00; Chi*= 015, df= 1 (P = 0.70); F= 0% o 700

Testfor overall effect: Z=10.47 (P < 0.00001) Hg's‘pua] death Home dea‘(r?

Figure 2. Forest plots of statistically significant variables
predicting home versus hospital death.

Age - With reference to age 85+, age <75 had a lower odds of long-term care setting death
[moderate certainty of evidence (COE)).

0dds Ratio 0dds Ratio
Study or Subgroup log[Odds Ratio) __SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Cross etal, 2020 05899 0.0077 249%  055(0.55,0.56) -
Houttekier et al., 2010 04155 00572 196%  066(0.59,0.74] -
Houttekier etal., 2014 04725 02286 46%  062[0.40,0.98] —
MacNeil Vroomen etal., 2015 09574 01437 91%  0.38(0.29,0.51) -
Miller etal, a 2012 03285 0.0601 192%  0.72(0.64,0.81) -
Mitchell etal., 2005 06317 00372 224%  053(0.49,057) .
Total (95% CI) 1000%  0.58[0.52,0.65] +
Heterogeneity: Tau* = 0.01; Chi* = 35.93, df= 5 (P < 0.00001); = 86% o1 700

01 10
Testfor overall effect: Z= 9.95 (P < 0.00001) Hospital death  LTC setting death

Age - With reference to age 85+, age 75-84 had a lower odds of long-term care setting
death (moderate COE).

0dds Ratio

Study or Subgroup log[0dds Ratio] SE_Weight IV, Random, 95% CI % CI
Cross etal, 2020 3737 00045 27.8% 69(0.68, 0.69]
Houttekier etal, 2010 02357 00334 235%  0.79(0.74,084)
Houttekier etal, 2014 03157 01153 87%  0.73(0.58,091) -
MacNeil Vroomen etal., 2015 07651 00779 139%  0.47(0.40,0.55) -
Mitchell et al, 2005 04144 00201 261%  0.66(0.64,0.69) -
Total (95% CI) 100.0%  0.67[0.62,0.73] +
Heterogeneity: Tau®= 0.01; Chi*= 45.37, df= 4 (P < 0.00001); F'= 91% bor
> .

0 3 01 10 100
Testfor overall effect Z= 9.74 (P < 000001 Hospital death LTC setting death

Sex/gender - Compared to males, females had a higher odds of long-term care setting
death (moderate COE).

0dds Ratio 0dds Ratio

Study or Subgroup logOdds Ratio] __SE_Weight IV, Random, 95% CI IV, Random, 95% C1

Cross etal, 2020 06384 00042 146%  1.89(1.88,1.91) -

Houttekier etal, 2010 06627 00326 136%  1.94(1.82,2.07

Houttekier etal, 2014 05424 01113 76%  1.72[1.38,214

MacNeil Vroomen etal, 2015 05255 00755 10.3%  1.69[1.46,1.95] -

Miller etal, a 2012 0077 0032 136%  1.08(1.01,115

Ortn etal, 2021 01133 00477 125%  1.12(1.02,1.23

Sleeman etal, 2014 05743 00071 146%  1.78[1.75,1.80] -

Stall etal, 2019 05052 0.0368 13.3%  1.66(1.54,1.78) .

Total (95% CI) 100.0%  1.57[144,172) ‘

Heterogeneity: Tau*= 0.01; Chi*= 469,05, df= 7 (P < 0.00001); F'= 99% ot 700
> .

Testfor overall effect: Z= 10.28 (P < 0.00001 HE;,,W death LTC semn;ndealn

Marital status - Compared to other marital status, married individuals had a lower odds of
long-term care setting death (moderate COE).

0Odds Ratio Odds Ratio
Study or Subgroup loglOdds Ratio] __SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Houttekier etal, 2014 06928 01185 184%  050(0.40,063)
MacNeil Vroomen et al, 2015 -0.2968 0075 19.8%  074(0.64,086) -
Miller et al, a 2012 -0.0305 00382 206%  097(0.90,1.05
Ortn etal., 2021 -0.0101 00543 203%  099(089,1.10)
Sleeman etal, 2014 05257 00075 209%  0.58[0.58,060) -
Total (95% CI) 1000%  0.74[055,098] *|
Heterogeneity: Tau= 0.10; Chi*= 254.04, df= 4 (P < 0.00001); = 98% o 0

Testfor overall effect.

" 01 10 1
207 (=004 Hospital death  LTC setting death

Figure 3. (Continued)

Race — With reference to Whites, Black persons with advanced dementia had a lower odds
of long-term care setting death (high COE).

0Odds Ratio 0dds Ratio
Study or Subgroup __log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Cross etal, 2020 -0.8892 00066 506%  0.41(041,042) [
Miller etal., a 2012 -0.4308 0.0494 49.4% 0.65(0.59,0.72) L
Total (95% CI) 100.0%  0.52(0.33,0.81) >
Heterogeneity. Tau= 0.10; Chi*= 84.60, df= 1 (P < 0.00001); F= 99% bor o8

Testfor overall effect

01 3
83(P=0004 Hospital death LTC setting death

Comorbidities — Cancer did not affect the odds of long-term care setting death (low COE).

0dds Ratio
Study or Subgroup _log[Odds Ratio) __SE_Weight_IV, Random, 95% C1 v, Random, 95% CI
Dasch etal, 2018 -0.2357 01848 18.0%  0.79(055,1.13)
Miller etal, a 2012 01989 00717 430%  1.22(1.06,1.40) -
Orth etal, 2021 0207 0.0856 39.0%  1.23(1.04,1.45) -
Total (95% CI) 1000%  1.43[094,1.36) »
Heterogeneity: Tau®= 0.02; Chi*= 5.16, df= 2 (P = 0.08), F=61% o o0

Testfor overall effect

01 10
31P=019 Hospital death LTC setting death

Sensitivity analysis excluding Dasch et al. (2018), cancer increased the odds of long-term
care setting death. Fixed effect model produced the same results (high COE).

Testfor overall effect:

0dds Ratio 0Odds Ratio
Study or Subgroup _log[Odds Ratio] __SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Miller etal, a 2012 01989 00717 588%  1.22(1.06,1.40) ]
Orth etal, 2021 0207 00856 41.2%  1.23(1.04,1.45) -
Total (95% CI) 1000%  1.22(1.10,1.36) "
Heterogeneity: Tau 01,df=1(P=094), = 0%
0002) 001 100

0.1 10
Hospital death LTC setting death

Comorbidities — Chronic obstructive pulmonary disease (COPD) reduced the odds of long-
term care setting death. Fixed effect model yielded similar results (high COE).

0dds Ratio Odds Ratio

Study or Subgroup _log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% C1

Miller etal., a 2012 -0.1054 0.0413 57.4% 0.90(0.83, 0.98] [

Orthetal, 2021 -01863 00517 426%  083(0.75,092) u

Total (95% CI) 100.0% 0.87 [0.80, 0.94] [

Heterogeneity. Tau®= 0.00; Chi*= 1.49, df= 1 (P = 0.22); F= 33% oo o1 10 100
Testfor overall effect Z= 3.50 (P = 0.0005) Hospital death | LTC setting death

Pneumonia reduced the odds of long-term care setting death (low COE).

0dds Ratio 0dds Ratio

Study or Subgroup __log[Odds Ratio) __SE_Weight IV, Random, 95% CI IV, Random, 95% CI

Dasch etal, 2018 -0.8675 01549 316%  0.42(031,057) -

Houttekier etal., 2014 0755 01085 338%  0.47(0.38,0.58) -

Orth etal, 2021 -01393 00895 346%  087(0.73,1.04) -

Total (95% CI) 1000%  0.56(0.35,0.90) >

Heterogeneity: Tau®= 0.16; Chi*= 27.14, df= 2 (P < 0.00001); F= 93% o o0

Testfor overall effect Z= 2.37 (P = 0.02)

0.1 10
Hospital death LTC setting death

Sensitivity analysis excluding Dasch et al. (2018), pneumonia lost its significance — no
longer had an effect on long-term care setting death (low COE).

Testfor overall effect:

0dds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio) SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Houttekier et al., 2014 -0.755 0.1085 49.5% 0.47(0.38,0.58] -
Orth etal, 2021 -01393 00895 505%  0.87(0.73,1.04] =
Total (95% CI) 100.0%  0.64[0.35,1.17) -
Heterogeneity: Tau*= 0.18; Chi*= 19,‘156), df=1(P<0.0001); F= 95% I 5

(X 10
Hospital death LTC setting death

Function - For every unit increase in functional impairment, odds of long-term care setting
death increased. Fixed effect model produced the same results (high COE).

ds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratio] __SE_Weight IV, Random, 95% CI IV, Random, 95%

Miller etal, a 2012 00392 00049 500%  1.04(1.03,1.05)

Orth etal., 2021 00488 00049 500%  1.05(1.04,1.06)

Total (95% C) 1000%  1.04[1.04,1.05)

Heterogeneity: Tau® = 0.00; Chi*=1.92, df=1 (P = 0.17); F = 48% ot I

Test for overall effect: Z=9.17 (P < 0.00001)

0.1 10
Hospital death LTC setting death

Payment/financing model — Medicare Advantage increased the odds of long-term care
setting death compared to a traditional fee-for-service model. Fixed effect model yielded
similar results (moderate COE).

ds Rat 0dds Ratio
Study or Subgroup _log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Orth etal, 2021 0207 00478 522%  1.23[1.12,1.35) ]
Teno etal,, 2021 0.3001 00517 47.8% 1.35(1.22,1.49] L]
Total (95% C1) 100.0%  1.29[1.17,1.41) ‘
Heterogeneity: Tau*= 0.00; Chi*=1.75, df= 1 (P = 0.19); = 43% ot 700

Testfor overall eflect: Z= 5.41 (P < 0.00001)

0.1 10
Hospital death LTC setting death

Figure 3. Forest plots of statistically significant variables
predicting long-term care setting versus hospital death.

a small effect size,”381 there was high certainty that worse
functional status increased the odds of dying in long-term
care [OR (95% Cl): 1.04 (1.04-1.05)].

Consistent with the lack of association between hospi-
tal bed availability and hospital death when compared to
home, nursing home bed availability also did not increase



912

Palliative Medicine 38(9)

the odds of long-term care setting death. Neither did
reforms aiming to shift end-of-life care from the hospital
to community. Conversely, a capitation-based payment/
financing model such as Medicare Advantage, which cov-
ers all aspects of medical care compared to a traditional
fee-for-service model, appeared promising in increasing
the odds of long-term care setting death vis-a-vis hospital
with its moderate certainty [OR (95% Cl): 1.29
(1.17-1.42)].

Long term care setting versus home death. When long-
term care was compared to home, age, gender and mari-
tal status were significant with a moderate to high
certainty after sensitivity analyses (Table 3, Figure 4). Con-
sistent with long-term care’s comparison with hospital,
younger individuals had lower odds of dying in long-term
care than persons =85 years [OR (95% Cl): 0.45 (0.34—
0.60) for age 65—74 years; OR (95% Cl): 0.69 (0.61-0.77)
for age 75—84 years], while females had higher odds than
males [OR (95% Cl): 1.45 (1.25-1.66)]. As with the com-
parison between hospital and home, married individuals
had higher odds than widows of dying at home and lower
odds of dying in long-term care [OR (95% Cl): 0.38 (0.23—
0.63)], while the opposite effect was observed for singles
[OR (95% Cl): 1.55 (1.44-1.67)].

Consistent with results separately comparing home
and long-term care with hospital, there was moderate
certainty that bed availability (hospital and nursing home)
was not associated with long-term care setting or home
death.

Hospice versus hospital death. In the meta-analysis of all
studies examining this outcome,521? age and gender were
not significant — similar to hospital’s comparison with
home; however, in subgroup analysis, females were less
likely than males to die in hospice in Europe [OR (95% Cl):
0.79 (0.70-0.89)], while in the only US study,!® females
were more likely to do so [OR (95% Cl): 1.15 (1.13-1.16)]
(Table 3, Figure 5). The low certainty of evidence, how-
ever, requires further validation.

Hospital versus all other places of death. When compared
to all other places, younger people and males had higher
odds of dying in hospital than individuals =85 years [OR
(95% Cl): 1.67 (1.51-1.85) for age <75 years; OR (95% Cl):
1.47 (1.34-1.61) for age 75—84 years] and females respec-
tively [OR (95% Cl): 1.66 (1.60-1.72)] (Table 3, Figure 6).
These moderately certain results are consistent with hos-
pital’s comparison with long-term care.

Except for South Korea,® married individuals were
more likely than those with other marital status to die in
hospital versus all other places [OR (95% Cl): 1.30 (1.09-
1.56)]. While this concurs with the hospital and long-term
care comparison, it contrasts with the comparison to

Age — With reference to age 85+, age 65-74 had a lower odds of long-term care setting
death [(high certainty of evidence (COE)).

0dds Ratio 0dds Ratio

Study or Subgroup log[Odds Ratio] ___SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Cross etal, 2020 0353 0007 256%  0.70(0.69,0.71] -
Houttekier etal., 2010 -0.9943 00903 232%  0.37(0.31,0.44] -

Houttekier etal, 2014 15606 05605 51%  0.21(0.07,083] —_—

MacNeil Vroomen etal, 2015 A11417 04312 21.0%  0.32(0.25,0.41] -

Mitchell et al, 2005 05987 00403 251%  0.55(0.51,0.59] .

Total (95% CI) 100.0%  0.45[0.34,0.60] *

Heterogeneity: Tau*= 0.08; Chi*= 124,38, df= 4 (P < 0.00001); F'= 97%
Testfor overall effect Z= 560 (P < 0.00001)

0.01 100

01 10
Home death LTC setting death

Age — With reference to age 85+, age 75-84 had a lower odds of long-term care setting
death (moderate COE).

Odds Ratio Odds Ratio
log[Odds Ratio] ___SE_Weight IV, Random, 95% CI IV, Random, 95% CI
02312 00036 286%  0.79(0.79,0.80) "

Study or Subgroup

Cross etal, 2020

Houttekier etal., 2010
Houttekier etal., 2014
MacNeil Vroomen etal, 2015
Mitchell et al., 2005

0462 00601 221%  063(056,071) -
06162 03172 31%  054(0.29,1.01)
-0.4662 00817 186%  063(0.53,0.74)
03735 00219 275%  069[0.66,0.72)

- =t

Total (95% CI) 100.0%  0.69[0.61,0.77)
Heterogeneity: Tau®= 0.01; Chi*= 64.71, df = 4 (P < 0.00001); I*= 94%
Testfor overall effect Z= 6.34 (P < 0.00001)

001 100

01 10
Home death LTC setting death

Sex/gender — Compared to males, females had a higher odds of long-term care setting
death (moderate COE).

0Odds Ratio 0dds Ratio
Study or Subgroup log[Odds Ratio] __SE_Weight IV, Random, 95% CI IV, Random. 95% CI
Cross etal, 2020 01452 00035 17.8%  1.16(1.15,116] 3

Dasch etal, 2018 04383 01479 102%  155(1.16,207) -
Houttekier etal, 2010 03001 00644 156%  135(1.19,153 -
Houttekier etal, 2014 06078 02354 62%  184(1.16,291) —
MacNeil Vroomen etal, 2015 05992 00776 148%  182(156,212) -
Nakanishi etal, 2018 04187 00102 17.8%  152(1.49,155] -
Sleeman etal, 2014 02852 00162 17.7%  133(1.29,137)

Total (95% CI) 1000%  1.45[1.25,1.66] ‘
Heterogeneity: Tau®= 0.03; Chi*= 727.69, df= 6 (P <0.00001); = 99% bo

Testfor overall effect Z=5.10 (P < 0.00001) ?.;L,"e death LTC senml,uaegm !

Marital status — With reference to widowed, married individuals had a lower odds of long-
term care setting death (moderate COE).

0Odds Ratio 0Odds Ratio
Study or Subgroup ___log[Odds Ratio] __SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Houttekier et al., 2014 -1.4866 0252 27.0% 0.23(0.14,0.37) -
Nakanishi et al., 2018 -0478 00083 365%  062(0.61,063) L
Sleeman etal., 2014 410747 00161 365%  034(0.33,035] ]
Total (95% CI) 100.0%  0.38(0.23,0.63] >
Heterogeneity: Tau®= 0.18; Chi*= 1097.47, df= 2 (P < 0.00001); = 100% ot 700

Testfor overall effect: Z= 3.78 (P = 0.0002) ﬂHLme death LTC senm;oueam

Marital status - With reference to widowed, singles had a higher odds of long-term care
setting death (moderate COE).

Odds Ratio 0Odds Ratio

Study or Subgroup ___log[Odds Ratio) __SE_Weight IV, Random, 95% CI IV, Random, 95% CI

Nakanishi etal., 2018 047 00195 596%  1.60(1.54,1.66) L]

Sleeman etal, 2014 03917 00394 40.4%  1.48[1.37,1.60] =

Total (95% CI) 100.0%  1.55[1.44,1.67) +

Heterogeneity: Tau®= 0.00; Chi*= 347, df=1 (P= 0.07); F= 68% b 100

Testfor overall effect: Z= 11.41 (P < 0.00001) OH:,me death LTC sel(m‘goaealn

Figure 4. Forest plots of statistically significant variables
predicting long-term care setting versus home death.

home, indicating that important differences are masked
when diverse categories are combined with research/
methodological implications.

In subgroup analyses examining the effect of educa-
tion, there was moderate certainty that being more highly
educated reduced the odds of dying in hospital in the US
[OR (95% ClI): 0.86 (0.78-0.94)]. However, in some other
countries, education increased the odds [OR (95% CI):
1.43 (1.27-1.61)]. There was also moderate certainty that
living in cities increased the odds of dying in hospital com-
pared to living in less urbanised areas [OR (95% ClI): 1.42
(1.24-1.63)].

Unlike the lack of association demonstrated in other
outcomes, hospital bed availability increased the odds of
hospital death when compared to all other places [OR
(95% CI): 1.11 (1.05-1.18)], while nursing home bed [OR
(95% Cl): 0.98 (0.97-0.99)] and general practitioner avail-
ability reduced the odds [OR (95% Cl): 0.98 (0.97-0.98)].
The effect sizes were, however, small.
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Sex/gender - Compared to males, females did not differ in the odds of hospice death
[(low certainty of evidence (COE)).

0Odds Ratio 0Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Crossetal, 2020 01358 0.007 46.9% 1.15[1.13,1.18) ]
Daschetal, 2018 -0.5042 05479  85% 0.60[0.21,1.77] —
Sleeman etal,, 2014 -0.2334 00599 446% 0.79[0.70, 0.89] L
Total (95% CI) 100.0% 0.92[0.65, 1.30] <&
Heterogeneity: Tau®= 0.07; Chi*= 38.82, df= 2 (P < 0.00001); F= 95% 50 01 051 150 1005

Test for overall effect: Z= 0.47 (P = 0.64) Hoéplta\ death Hospice death

Sensitivity analysis excluding Dasch et al. (2018) yielded similar results (moderate COE).

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Cross etal,, 2020 01358 0.007 51.3% 1.15[1.13,1.16)
Sleeman etal., 2014 -0.2334 0.0599 487% 0.79(0.70,0.89] u
Total (95% CI) 100.0% 0.96 [0.67, 1.37]

Heterogeneity: Tau®= 0.07, Chi*= 37.48, df=1 (P < 0.00001); F=97% [ + T +

J
Testfor overall effect. Z=0.24 (P=0.81) 0.1 Hg;p"a] death1 Hospice dluazn 190

Subgroup analysis of European papers, females had a lower odds of hospice death.
Fixed effect model produced the same results (low COE).

0Odds Ratio 0Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Daschetal, 2018 -0.5042 05479 1.2% 0.60[0.21,1.77]
Sleeman etal, 2014 -0.2334 0.0599 98.8% 0.79[0.70,0.89]

Heterogeneity: Tau®= 0.00; Chi*= 0.24, df=1 (P = 0.62); F=0%
Test for overall effect: Z=3.97 (P < 0.0001)

Total (95% CI) 100.0% 0.79[0.70, 0.89] L
I

0.01 01 1 10 100
Hospital death Hospice death

Figure 5. Forest plots of statistically significant variables predicting hospice versus hospital death.

Certainty of evidence

The certainty of evidence was mostly moderate except for
hospital’s comparison with long-term care and hospice
which was low. Sensitivity and subgroup analyses were
able to raise the low/very low certainty of some evidence
to moderate most of the time, and to high sometimes
(Supplemental File 9).

Discussion of results of meta-analysis and
other pertinent variables not pooled

In this comprehensive systematic review of the place of
death determinants in advanced dementia, dying in a long-
term care setting was more common than other places
such as home or hospice. By considering the consistency
and certainty of evidence across different outcomes, the
original place of death determinant conceptual model
developed in a largely advanced cancer population was
refined to develop a model for advanced dementia, which
consists of 10 moderately to highly certain factors with
long-term care setting added as an outcome (Figure 7).

As with cancer, the network of factors influencing
where people with advanced dementia die is compli-
cated.! Environmental factors such as being married and
city living similarly predicted home and hospital death
respectively in advanced dementia, but poor functional
status’ association was with an outcome that was not in
the original model, possibly due to long-term care

setting’s relative irrelevance for a cancer population.
Although the association of Black ethnic minority with
hospital death was common across both populations,
other individual factors such as being of a younger age
and male gender’s associations with hospital death were
only evidenced in advanced dementia.! New factors found
included illness-related factors such as pneumonia,
comorbid COPD and cancer, as well as macrosocial envi-
ronmental factor such as capitated funding. While pneu-
monia and COPD were associated with hospital death,
cancer was associated with long-term care setting death
like functional impairment. Additionally, instead of hospi-
tal/nursing home bed availability/capacity, a capitated
healthcare financing model decreased the likelihood of
hospital death in advanced dementia.

The associations of being married with both home and
hospital death under different comparison conditions
underscore the important role social networks play in
determining if death occurs at the usual place of resi-
dence for people with advanced dementia, who are
totally dependent on others for care.’37 This is sup-
ported by co-residence’s association with home death in
data not pooled because of heterogeneity in outcome
categorisation.3382The social networks conferred through
marriage and the corresponding level of relationship
attachment could facilitate home death, if preferred, but
it could also push relatives to request for more aggressive
treatment in hospital even at the end of life.1”?3 In urban-
ised areas where geographic proximity enhances hospital
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certainty of evidence

Age — With reference to age 85+, age <75 had a higher odds of hospital death [moderate

(COE)).

Study or Subgroup

Odds Ratio

log[Odds Ratio) __SE_Weight_IV, Random, 95% CI

Odds Ratio

Cross etal, 2020

Houttekier etal., 2014
MacNeil Vroomen etal. 2015
Mitchell et al, 2005

Total (95% CI)

04612 0.0073 469%
02644 02132 50%
08908 01433 099%
05132 00359 382%

1.59(1.56,1.61]
1.30(0.86,1.98]
244[1.84,323)
1.67(1.56,1.79)

100.0%  1.67[1.51,1.85]

Heterogeneity: Tau®= 0.01; Chi*= 11.77, df= 3 (P = 0.008); F= 75%

IV, Random, 95% CI
[]

‘

7= < 001 01 10 100

Testfor overall eflect: Z= 1016 (P < 0.00001) All other places of death  Hospital death
Age - With reference to age 85+, age 75-84 had a higher odds of hospital death
(moderate COE).

Odds Ratio ‘Odds Ratio

Study or Subgroup log[Odds Ratio] SE_Weight_IV, Random, 95% CI IV, Random, 95% CI

Cross etal, 2020 0.2983 0.0044 36.0% 1.35(1.34,1.38] -

Houttekier et al,, 2014 02314 01118 118% 1.26(1.01,1.57]

MacNeil Vroomen et al., 2015 07361 00778 181% 209(1.79,243)

Mitchell et al., 2005 03416 00196 34.0% 1.41(1.35,1.48]

Total (95% CI) 100.0% 1.47[1.34,1.61] +

Heterogeneity: Tau®= 0.01; Chi*= 36.11, df = 3 (P < 0.00001); F= 92% 100

0 o1 o1 10
Testfor overall effect Z= 8.19 (P < 0.00001) All other places of death Hospital death

Age - With reference to age 80+, age <80 had a higher odds of hospital death. Fixed
effect model yielded similar results (moderate COE).

Odds Ratio 0dds Ratio

Study or Subgroup [Odds Ratio] SE_Weight IV, Random, 95% CI IV, Rand 95% ClI

Reyniers etal, 2015 - Canada 01823 0093 53% 1.20(1.00,1.44)

Reyniers etal, 2015 - France 01823 00408 17.2% o

Reyniers etal, 2015- taly 02624 00408 17.2% 1.30(1.20,1.41] -

Reyniers etal, 2015 - Netherlands 07885 01954 13% 220(1.50,3.23) -

Reyniers et al,, 2015 - Spain 0.2624 01333 28% 1.30(1.00,1.69) ~

Reyniers etal, 2015- US 02624 00378 186% 1.30[1.21,1.40 -

Reyniers et al, 2015 - Wales. 04055 01582 20% 1.50(1.10,2.05) I~

Sleeman etal, 2014 02202 00084 5%  1250123121) .

Total (95% Cl) 100. 1.27[1.22,1.33) ]

Heterogeneity. Tau?= 0.00; Chi*= 12,63, df=7 (P = 0.08); F= 45% ot o ) 00

Testfor overall effect: Z= 10.45 (P < 0.00001) All other places of death Hospital death
Sex/gender — Compared to females, males had a higher odds of hospital death
(moderate COE).

Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio) __SE_Weight_IV. Random, 95% CI IV, Rand

Cross etal, 2020 05727 00041 189% 1.77[1.76,1.79]

Ding et al,, 2020 03988 01502 1.4% 1.491.11,2.00)

MacNeil Vroomen et al,, 2015 04984 00754 45% 1.65[1.42,1.91)

Reyniers et al, 2015 - Belgium 06931 01138 23% 2.00[1.60, 2.50]

Reyniers et al, 2015 - Canada 05308 00309 124%  1.70[1.80, 181]

Reyniers et al, 2015 - Czech Republic 047 02069 08% 1.60[1.07, 2.40]

Reyniers etal, 2015 - France 05306 00309 124% 1.70[1.60,1.81)

Reyniers etal, 2015 - Hungary 02624 00852 37% 1.30[1.10,1.54)

Reyniers etal, 2015 - taly 03365 00378 106% 1.40[1.30,1.51)

Reyniers etal, 2015 - Netherlands. 08329 01852 09%  230(160,331)

Reyniers et al, 2015 - New Zealand 07885 01625 1.2% 2.20(1.60,3.03]

Reyniers et al, 2015 - South Korea 03365 00786 4.3% 1.40[1.20,1.63]

Reyniers etal,, 2015 - Spain 047 00681 53% 1.601.40,1.83)

Reyniers etal, 2015 - Wales 05306 00931 29% 1.70(1.40, 2.06) -

Sleeman etal, 2014 0546 00063 185% 1.73[1.70,1.75) -

Total (95% CI) 100.0% 1.66[1.60,1.72) |

Heterogeneity. Tau®= 0.00; Chi*= 79.86, df= 14 (P < 0.00001); = 82% 700

oot 01 10
Testfor overall effect Z= 27.47 (P < 0.00001) Al other places of death Hospital death

Marital status - With reference to other marital status, married individuals had a higher
odds of hospital death (moderate COE).

0Odds Ratio 0dds Ratio
Study or Subgroup 10g(0dds Ratio] SE_Weight_IV. Random, 95% CI IV, Random, 95% C1
Cross etal, 2020 00392 00099 150%  1.04(1.02,1.06)
MacNeil Vroomen etal., 2015 02678 00749 137%  1.31(1.13,1.51) -
Reyniers etal, 2015 - Belgium 047 01059 126%  160(1.30,1.97)
Reyniers etal, 2015 - Canada 02624 00408 146%  1.30(1.20,1.41)
Reyniers etal, 2015 France 03365 00378 147%  1.40(1.30,1.51)
Reyniers etal, 2015 US 00953 00485 14.4%  1.10(1.00,1.21) g
Sleeman etal, 2014 04106 00073 150%  1.51(1.49,1.53) -
Total (95% CI) 100.0%  1.30(1.09,1.56) *
Heterogeneity. Tau" = 0.06; Chi” = 931.74, df= 6 (P < 0.00001); F'= 99% 700

g 001 0.1 10
Testfor overall effect Z= 2.86 (P = 0.004) All other places of death Hospital death

Education — With reference to less than high school, individuals with more than high
school education did not differ in the odds of hospital death (low COE).

0dds Ratio 0dds Ratio
Study or Subgroup [Odds Ratio) __SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Cross etal, 2020 01188 0014 228%  089(0.86,091) o
Reyniers etal, 2015 - Belgium 03365 0123 182%  140(1.10,178) [~
Reyniers etal, 2015 - Mexico 047 01468 167%  1.60(1.20,213] -
Reyniers et al, 2015 - South Korea 03365 00786 207%  140(1.20,163) -
Reyniers etal, 2015- US. 02231 00601 21.6%  080(0.71,090) -

Total (95% CI) 1000%  1.14(091,1.44) g

Heterogeneity: Tau* = 0.08; Chy
Testfor overall effect Z= 116 (P =

100

ol,;;),d(:d(?<000001).| =94% 5o o i
Al other places of death Hospital death

Subgroup analysis of US studies, more than high school education reduced the odds of
hospital death (moderate COE).
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratic) __SE_Weight_IV, Random, 95% C1 v, Random, 95% C1
Cross etal, 2020 -0.1188 0014 657% 0.89(0.86,0.91)
Reyniers etal, 2015- US -0.2231 00601 343% 0.80(0.71,0.90) -

Total (95% CI) 100.0%
Heterogeneity: Tau?= 0.00; Chi*= 2.86, df= 1 (P = 0.09), = 65%
Test for overall effect: Z= 3.12 (P = 0.002)

0.86 [0.78, 0.94] 4

001 01 1 10
All other places of death  Hospital death

Subgroup analysis of non-US studies, more than high school education increased the

odds of hospital death. Fixed effect model produced the same results (moderate COE).
0dds Ratio Odds Ratio

Urbanisation level — With reference to less urbanised or rural area, highly urbanised area
increased the odds of hospital death (moderate COE).

0Odds Ratio 0dds Ratio
Study or Subgroup log[Odds Ratio) SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Houttekier etal, 2014 02526 01098 10.5% 1.291.04,1.60) gl
Reyniers et al, 2015 - Canada 01823 00444 135% 1.20(1.10,1.31) d
Reyniers et al, 2015 - England 04055 00352 138% 1.50 [1.40,1.61) -
Reyniers etal, 2015 - France 00953 00486 134% 1.10(1.00,1.21) r
Reyniers et al, 2015 - Hungary 09933 01045 107% 270(2.20,331) -
Reyniers etal., 2015 - italy 02624 00378 137% 1.30(1.21,1.40) -
Reyniers et al, 2015 - South Korea 047 00681 126% 1.60(1.40,1.83) -
Reyniers et al, 2015 - Spain 02624 00852 11.7% 1.30(1.10,1.54) I~
Total (95% CI) 100.0% 1.42[1.24,1.63) *
Heterogeneity. Tau™= 0.03; Chi*= 85.36, df = 7 (P < 0.00001), P = 92% oor 01 10 100
Testfor overall effect Z= 5.16 (P < 0.00001) All other places of death  Hospital death
Hospital bed availability increased the odds of hospital death (moderate COE).
0dds Ratio
Study or Subgroug 0dds Ratio) SE_Weight IV, Random, 95% CI V. Random, 95% CI
Reyniers etal, 2015 - Canada 00953 0.0047 253% 1.10(1.08,1.11)
Reyniers etal, 2015 - England 00953 00486 154% 1.10(1.00,1.21) r
Reyniers etal, 2015 - France 00188 0002 255% 1.02(1.01,1.02)
Reyniers etal, 2015 taly 03365 00378 183% 1.40(1.30,1.51) -
Reyniers etal, 2015 - New Zealand 0 00488 154% 1.00(0.81,1.10)
Total (95% CI) 100.0% 1.11[1.05,1.18)
;fle!:;ﬂuenellvﬂ'f;u": -m;‘(‘,s p:-Z:s:;(;d': 4(P <0.00001); F=99% bor o1 ) 100
estfor overall efect Z= 3.45 (P = 0.0005) Al other places of death Hospital death
Nursing home bed availability reduced the odds of hospital death (moderate COE).
Odds Ratio 0dds Ratio
Study or Subgroup [Odds Ratio) SE_Weight IV, Random, V. Rat , 95% CI
Reyniers etal, 2015 - England 0202 00052 18.9% 098(0.
Reyniers etal, 2015 - France <0004 00021 208% 1.00 (0.99,
Reyniers etal, 2015 - ltaly -0.0726 00055 187% 0.93(0.92,094)
Reyniers etal, 2015 - New Zealand 0 00538 16% 1.00(0.90,1.11)
Reyniers etal, 2015 - Spain -0.0101 00052 189% 0.99(0.98,1.00)
Reyniers etal, 2015- US -0.007 00005 21.1%  0.99(0.99,0.99)
Total (95% C1) 100.0% 0.98[0.97, 0.99)
Heterogeneity: Tau’ ), Chi*= 150.11, df = 5 (P < 0.00001), P = 97% 100

Testfor overall effect: Z= 3.10 (P = 0.002)

001 01 10
Al other places of death Hospital death

General practitioners availability reduced the odds of hospital death (moderate COE).

Odds Ratio 0dds Ratio
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Figure 6. Forest plots of statistically significant variables
predicting hospital versus all other places of death.

accessibility, death at usual place of residence is also less
likely. This was corroborated by an included study that
operationalised urbanisation differently and could not be
pooled.?

Consistent with the results of other studies,?*2¢ older
age’s and female sex/gender’s associations with long-
term care setting death exemplify the interdependent yet
conflicting needs and preferences of people with advanced
dementia and their families.18 A related review, however,
found an opposite effect for age, possibly due to the dif-
ferent synthesis/analysis approach and the nature of evi-
dence included.?? Families may still wish to pursue
aggressive treatment in hospital when their relatives are
comparatively younger,17.°4 or to fulfil their male relatives’
(assumed) preferences.”’?®¢ Men may also tend to be
more aggressive which can be difficult for long-term care
staff to manage.® Further research is, however, needed to

Study or Subgroup SE_Weight IV, Rands

Reyniers etal, 2015
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Reyniers etal., 2015- South Korea
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Heterogeneity: Tau?= 0.00; Chi*= 0,69, df= 2 (P = 0.71); P= 0%
5.95 (P <0.00001)
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Figure 6. (Continued)

better understand the gendered nature of dying in long-
term care in advanced dementia as sex/gender’s influ-
ence remained in some studies even with age and/or
marital status adjusted,®7:3¢ suggesting that it might not
just be an issue of females outliving their spouses.1®
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lliness-related factors Individual factors Environmental factors
Non-solid Hospital T Demographic variables Healthcare input
tumours Good social Home T Use of home care Home
conditions
Long length | Home Intensity of home Home T
of disease Ethnic Hospital T care
minorities LTC ¢
Low Home (Blacks) Availability of Hospital T
functional | LTC P inpatient beds
status Age:
Older LTCc Previous admission | Hospital T
Pneumonia | Home | Younger Hospital to hospital
Comorbid LTc Sex/gender: Rural Home
cancer (for Females LTC environment/urban | N /hospital
LTC Males Hospital P environment ™
residents)
Personal variables Areas with greater | Hospital T
Comorbid LTC L Patient’s Home hospital provision
COPD preferences
Social support
Living with relatives | Home
Extended family Home
support
Being married Home
LTC o
Caregiver’s Home T
preferences
Macrosocial factors
Historical trends Home
Capitated funding LTC
—>| Place of death of people with advanced dementia

Figure 7. Place of death determinant conceptual model for people with advanced dementia consisting of factors with moderate to
high certainty of evidence.
LTC: long-term care; COPD: chronic obstructive pulmonary disease. Black: factors in the original model only — mainly for advanced cancer; Green:

specific for advanced dementia; Blue: predictive for both. Adapted from ‘Factors Influencing Death at Home in Terminally Il Patients with Cancer:
Systematic Review,” by Gomes and Higginson®. Dementia-specific factors could be used to predict the place of death of people with advanced de-
mentia and vice versa; common factors could be applicable for both. Although factors such as socioeconomic status/condition, homecare utilisation/
intensity, living with someone, extended family support and cross-national comparisons were explored by some studies in this review, their het-
erogeneity precluded the conduct of meta-analysis (except education where data were pooled but with inconclusive results). Tumour type, disease
duration, patient’s/caregiver’s preferences and previous healthcare utilisation were not explored by the studies in this review.

reflect inequities and racial disparity in health/social care

accessibility and end-of-life treatment intensity.10%102
Iliness-related factors illuminate the unique and pro-

found challenges of advanced dementia care in different

Besides age and gender, other individual factor such as
ethnicity could also affect the place of death in advanced
dementia. Notwithstanding culture and preferences, the
association of Black ethnicity with hospital death possibly
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settings.193 Informal caregivers may feel inadequate man-
aging an acute medical condition such as pneumonia at
home, while healthcare professionals in long-term care,
by virtue of the resources available and their professional
training, may feel better equipped.22194 However, in the
presence of another debilitating condition which also
causes extreme distress/discomfort, such as COPD, 105106
the inability to communicate could still complicate care,
potentially precipitating hospital admission at the end of
life. Despite the need to ascertain pneumonia’s effect in
the long-term care setting further, these preliminary
results could have implications for the practice of initiat-
ing tube feeding in advanced dementia as not only does it
not prevent pneumonia,’®’ it may even paradoxically
increase the chance of hospital death as demonstrated in
one study.8!

Contrary to COPD’s association with hospital death in
long-term care residents, comorbid cancer and functional
impairment reduced the likelihood of hospital death.
With a shorter trajectory and as the model in which pallia-
tive care was built on in cancer and functional impair-
ment, staff may be able to predict survival better and
continue care in the facility rather than hospitalise them
knowing that the end of life is near.’81%8 These results
accentuate the implications of dementia’s unique disease
trajectory on end-of-life care and death.

The profound challenges of advanced dementia care and
the implications of its uncertain disease trajectory are fur-
ther demonstrated by hospital/nursing home bed availabili-
ty’s moderately certain, consistent lack of association across
most outcomes. Changing bed capacity alone may not suf-
fice in meeting the needs and preferences of people with
advanced dementia. Infrastructural (such as appropriate
storage facilities for those controlled drugs used frequently
for symptom relief at the end of life) and specialist support
and training for formal and informal caregivers are also
vital.2281 |n studies that could not be pooled for meta-analy-
sis, specialised dementia units in nursing homes, better
staff/facility quality rating,®! hospice,’>7* and home-based
palliative care lowered the odds/risks of dying in hospital,””
particularly when initiated early.”285 Palliative care initiated
less than a week before death was, however, worse than
without.8¢ Although reverse causality is a possibility — pallia-
tive care may be more likely for people hospitalised at the
end of life than home-dwelling individuals or long-term care
residents -2 the lack of time to explore goals of care/prefer-
ences and organise resources is also unlikely to change
where people die.”886

Implications for policy/practice

Despite the small effect sizes pooled from limited studies
for some variables, these moderately to highly certain
results herald a need for a paradigm shift in the organisa-
tion and implementation of advanced dementia palliative

care models. Given the unpredictable, protracted disease
trajectory and the complexity of advanced dementia end-
of-life care, a move is needed away from the traditional
prognosis-based generic models to a longer-term, needs-
based, person-centred approach to care,!® particularly if
dementia palliative care is to be the standard of care.19?
This is imperative in order to support appropriately and
meet the specific needs and preferences of the exponen-
tially increasing number of people with advanced demen-
tia and their families adequately throughout the disease
trajectory.18 To ensure sustainability and economic viabil-
ity while building capacity and capability in a resource-
constrained environment,11® palliative care could be
integrated into the healthcare system with all healthcare
professionals empowered/equipped with general pallia-
tive and dementia care knowledge/skills,1878 funded by a
value-based mechanism that encourages care coordina-
tion rather than volume/intensity.?3111 With the increased
odds of long-term care setting death compared to hospi-
tal demonstrated in this review, capitated funding that
incentivises healthcare providers with savings from
spending below a pre-specified benchmark shows poten-
tial in this respect when risk-adjusted.?1112113 Fyrther
research is, however, needed to ascertain its effect on
home death which is the majority’s preference before
scarce resources can be strategically invested to support
greater choice regarding place of death in advanced
dementia,®> thereby optimising dementia palliative care
delivery.114

Implications for research

In contrast to analyses comparing each place of death
separately, bed availability was a significant predictor
when non-hospital deaths were combined for compari-
son. Although the discrepancy could be due to the differ-
ent way Reyniers et al.® operationalised hospital bed
availability, results were inconsistent across the different
countries examined within the study as well. Discrepant
results were also found for marital status. A heterogene-
ous outcome encapsulating diverse categories based on
the assumption that they are more similar than different
is unlikely to allow any conclusions to be established
definitively.?%92 The significant effect seen with general
practitioner availability should, therefore, also be inter-
preted with caution, particularly when the magnitude of
effect pooled from one study — albeit from different coun-
tries — is small.8 Each place of death/variable category
should be examined separately whenever data/sample
size permits.

[A narrative summary/discussion of some variables not
pooled (dementia aetiology’s effect and cross-country dif-
ferences), education’s effect and a comparison with a
meta-analysis in different life-limiting illnesses is provided
in Supplemental File 10].
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Strengths and limitations

As the first systematic review to examine comprehensively
factors associated with the place of death in advanced
dementia using meta-analysis, this review makes a valua-
ble contribution to the growing end-of-life care literature
in advanced dementia for informing service provision and
policy. The consistency across different outcomes and the
number of sensitivity/subgroup analyses performed, as
well as the identification of marital status, age and sex/
gender which were the most commonly examined factors
in the 33 included studies lend support to the robustness
of the findings. The place of death determinant conceptual
model, refined on the basis of these findings, could guide
practitioners and policymakers with formulating evidence-
based targeted strategies/interventions to help people
with advanced dementia die at their preferred place. It
may also serve as a potential theoretical framework for
underpinning future relevant studies, particularly quanti-
tative, which is sorely lacking at present.

There are, however, several limitations. Included
papers were observational, using mainly secondary data,
hence, causation cannot be established.?? Using second-
ary data not designed with the study objectives in mind
could also cause measurement error,1’> and limited the
variables which could be examined,*> possibly account-
ing for the infrequent examination of place of death pref-
erences and their congruence with the actuality. Besides
dementia’s diagnostic/prognostic uncertainty,108116 the
inconsistency in the prevalence of dementia aetiology
reported in this review with current clinical data, for
example Alzheimer’s disease at 60%—80% is the most
common followed by vascular dementiall’.11® also high-
lights the limitations of using secondary data, particularly
death certificates.? As the certifying physician may not be
the deceased’s primary doctor, ‘dementia of the unspeci-
fied type’ could be the most convenient option without
sufficient information and time to ascertain a differential
diagnosis.8

Moreover, dementia underreporting on death certifi-
cates could under-estimate the study populations, again
affecting representativeness.? To mitigate this, papers
with study populations identified based on any mention
of dementia on death certificates and not just the under-
lying cause were also included.

As most studies were from the West, results may not
be generalisable. Additionally, applying evidence synthe-
sised from varying cultural perspectives to inform the
policy and practice of a specific context can be question-
able,’*® particularly for a culturally-dependent, value-
laden concept such as place of death.1?° Contextual
factors driven by national resources and healthcare
policies such as homecare availability, payment systems,
caregiver support/leave policies that vary widely across
nations were somewhat obscured when data across

nations were pooled. To unveil the contextual diversity
embedded within the aggregated findings, subgroup
analyses by country/region were performed whenever
possible to investigate inconsistencies.> However, a
meta-analysis of countries’ association with place of
death could not be performed due to between-study het-
erogeneity in outcome/variable definition/operationali-
sation; in this case a narrative summary was provided in
Supplemental File 10.

Besides between-study heterogeneity in outcome/
variable definition/operationalisation limiting the data
that could be pooled, the reporting of non-standard data
type in RevMan, such as prevalence/proportion ratio, also
precluded a study from meta-analysis.*® Nevertheless, by
making use of the different data types available and tak-
ing the effect measures’ reciprocal where possible to
establish consistency,?* about two-thirds of the included
papers contributed fairly evenly to the meta-analysis.
Other pertinent variables not pooled were also discussed
narratively.

In addition, given the possibility of urgent care setting
transitions immediately preceding death,12! examining an
outcome that represents only the moment of death may
not provide a holistic picture. The care quality and experi-
ences for a home-dwelling individual hospitalised just
before death and someone who has been hospitalised for
weeks likely differ despite the same place of death being
recorded.?>

Lastly, the synthesis of only quantitative data limited
an understanding of the place of death determinants to
their strengths of associations.’?? Qualitative evidence
would be invaluable for contributing the context to under-
standing the complex, nuanced decision-making pro-
cessesand factors underpinning choicesand circumstances
affecting where people die.>2230120 The quantitative
methodology included possibly also accounted for the
lack of theoretical frameworks identified.

Conclusion

Collectively, the 10 moderately to highly certain place of
death determinants identified in this review highlight the
unique challenges of advanced dementia end-of-life care
in different settings and the inadequacies of changing
bed capacity alone in meeting needs and preferences.
Advanced dementia palliative care models need to move
beyond prognosis and adopt a longer-term, needs-based
approach. For such a care model to be sustainable, pallia-
tive care could be integrated into the healthcare system,
funded by a mechanism that incentivises care coordina-
tion rather than volume/intensity. Capitated funding that
increased the odds of long-term care setting death when
compared to hospital shows potential in this respect.

The research implications and factors identified would
also be invaluable for informing future relevant research
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which could further investigate the effects of sex/gender,
pneumonia and capitated funding, as well as underex-
plored but extremely pertinent factors such as prefer-
ences. Standardising the operationalisation of outcome
and predictors whenever possible is recommended to
facilitate comparison and pooling. In particular, different
categories, for example places of death should not be
grouped to avoid masking important differences. More
qualitative research is also needed. Finally, the dementia-
specific conceptual model developed, although originally
developed for a different population, has proved useful
for underpinning future relevant studies and for informing
targeted resource prioritisation in policy and practice. It is
hoped these findings will progress the global health goal
of facilitating people with advanced dementia to die at
the place of their choosing.
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