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A B S T R A C T

Background: There is an increasing focus on strengthening palliative care data infrastructure to evaluate and
improve the quality of care. We conducted an extensive review of policy documents to identify international best
practice in the use of routine data in palliative care.
Methods: We identified 16 countries with well-established palliative care services before undertaking the review.
We searched systematically for relevant documentation on each country in the academic, grey and governmental
literature. For each country we then compiled a narrative synthesis utilising a standardised extraction template.
Local experts verified country-level synopses. We combined the 16 country documents using thematic synthesis.
Results: There was significant heterogeneity in the data infrastructure of the countries examined. The majority of
the databases and data sources focused on specialist palliative care services with a notable lack of data on
palliative care delivered in primary and community care. Several countries have established bespoke palliative
care databases; others harness existing data sources, and capitalise on the existence of unique patient identifiers.
The gaps and limitations identified were commonly shared across all types of palliative and end of life care data
infrastructure. Similarly, many of the factors deemed highly influential in implementing and sustaining existing
databases are relevant across all data infrastructure.
Conclusions: This first-of-its-kind analysis details the characteristics of databases/data sources and highlights the
significant heterogeneity which exists. The strengths and limitations of existing databases/data sources and the
factors that influence how well these systems are sustained are examined, providing key learnings for those eager
to improve the data infrastructure in their own jurisdictions.

1. Introduction

1.1. Background and rationale

Strong data infrastructure has long been recognised as essential in
health policy and planning for several purposes, including documenting
patterns of supply and realised demand; quantifying unmet needs; and
evaluating the effectiveness and cost-effectiveness of services [1].
Health care, as with the rest of society, has now entered an era of ‘big
data’, in which large volumes of information are collected routinely [2].

‘Big’ data may be particularly valuable in guiding the development
of palliative and end of life care provision (hereafter, PEoLC), where the
evidence base remains limited due to the ethical and practical challenges
conducting primary research studies including ensuring adequate

recruitment and retention, and difficulties collecting data on relevant
outcomes [3–5]. Palliative care is an approach “that improves the
quality of life of patients and their families facing the problems associ-
ated with life-threatening illness, through the prevention and relief of
suffering by means of early identification and impeccable assessment
and treatment of pain and other problems, physical, psychosocial and
spiritual” [6]. Studies indicate that palliative care improves outcomes
and can reduce health care costs for people with serious illness [5]. In
the context of well-documented population health needs in the 21st
century, increased palliative care capacity is required worldwide [].
Policy and practice must be informed by the best available evidence,
including routinely collected data on PEoLC provision and outcomes
[6].

To our knowledge, there has been no systematic analysis that has
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mapped and described existing datasets and data sources (data infra-
structure) in the domain of PEoLC across a range of high-income
countries. Additionally, international research has not collated infor-
mation about how these datasets and sources are used to inform policy
and practice, or identified the factors that promote or hinder their
implementation and sustainability.

1.2. Aims

The aim of this research was to synthesise international current
practice and experiences with respect to the collection and use of routine
PEoLC data in planning and evaluation. In this analysis, ‘PEoLC data’ is
defined as routinely collected data resources specific to palliative and/or
end of life care provision and outcomes, including administrative data,
data collections and national registries. Additionally, the term ‘PEoLC
database’ is used to describe an organised collection of data specific to
PEoLC, that is stored electronically. We selected 16 countries with well-
established palliative care services by international standards and uni-
versal health care systems. We carried out searches to identify relevant
documentation for each of these countries, and we engaged local experts
in each country to check the accuracy and comprehensiveness of our
results. We synthesised these results thematically to address four
objectives:

1. To describe the data sources which constitute the PEoLC data
infrastructure in the selected countries and how these are
operationalised

2. To examine how the PEoLC data infrastructure is used in informing
palliative care service planning and care delivery;

3. To document the recognised limitations of the existing PEoLC data
infrastructure in the countries examined and chart current and future
efforts to address these limitations;

4. To identify the factors that influence the implementation and sus-
tainability of existing PEoLC data infrastructure.

2. Methods

2.1. Study design

This was a thematic synthesis study. We identified relevant docu-
mentation for each country by searching in the academic, grey and
governmental literature and compiled extracted data into a narrative
synthesis for each country. We shared each country-specific synthesis
with a local expert who checked this work for accuracy, understanding
and completeness. Following expert input, we revised and added ma-
terial as required, and sought expert approval for each revised country-
specific synthesis. Finally, we combined the 16 country documents using
thematic synthesis according to identified themes.

2.1.1. Countries studied
We focused on high-income countries with universal health care

systems and well-established palliative care services. This choice was
guided by the ‘Knowledge User’ partner, which was the palliative care
integration and planning programme within the Health Service Execu-
tive, the publicly funded healthcare system in the Republic of Ireland
(Further details of the grant award are provided in the Funding section).
The ‘Knowledge User’ had no influence over the analysis, interpretation
or reporting of this study.

To identify countries, we cross-referenced the Global Atlas of Palli-
ative Care at the End of life, with Organisation for Economic Co-
operation and Development (OECD) member countries, and included
those countries ranked 4a or 4b in the Global Atlas, and additionally
ranked in the top 20 of the Economist Quality of Death Index [8,9].
Sixteen countries met these eligibility criteria: Australia, Austria,
Belgium, Canada, Denmark, Finland, France, Germany, Ireland, Japan,
The Netherlands, New Zealand, Norway, Sweden, Switzerland and the

United Kingdom (comprising England, Northern Ireland, Scotland and
Wales).

2.2. Data collection

2.2.1. Database searches
To identify relevant policy and practice documents, we used a

snowballing technique to identify the necessary sources among: Google
and Google Scholar; governmental, academic, and health organisation
websites; and peer literature and grey literature.

For Google Scholar, the first 10 pages (100 items) were collated. For
all other sources, all returned items were collated. One team member
(EH) reviewed each literature item for potential relevance to the
research questions.

2.2.2. Expert reviewers
We aimed to maximise the accuracy and completeness of our ana-

lyses through verification of the country-specific narrative synthesis
document by experts in all included countries across two phases be-
tween 2021 and 2023. Experts in each country were identified purpo-
sively from documents collected during the literature search. There were
1–3 experts per country, depending on availability at the time of invi-
tation. Experts were chosen on the basis of their deep insight into how
PEoLC data were collected and utilised in their country through their
active involvement in key activities such as policy development, man-
agement or oversight of data sets, research, or authorship of relevant
articles.

In the first phase, experts were contacted in each country. An email
was drafted which stated the aims of the investigation, explained why
the individual was being contacted specifically, and requested that they
provide written feedback on the country-specific narrative synthesis,
reviewing the content for accuracy and comprehensiveness and high-
lighting any additional relevant evidence not cited. They were also
asked to share insights into the next steps for the palliative care data
infrastructure in their country. If they were unavailable to provide input
on the drafted summary, we asked them to identify or directly contact
any colleagues that might be able to assist in the project. Experts
received reminders one week after original email contact. During the
second phase, each country-specific draft was revised to incorporate this
input and the final synthesis was then sent back to the expert for final
review and approval.

2.2.3. Quality assessment
The policy document review undertaken did not lend itself to the use

of a standardised quality assessment tool. We assessed each of the doc-
uments for inclusion based on relevance to the aims and objectives of the
review and then worked with local experts to check the validity of the
data sources identified and the data points extracted.

2.2.4. Data extraction
All relevant documents, including webpages were imported into

NVivo (version 12), a software programme utilised for qualitative data
analysis, and coded for specific data points [10]. Documentation was
examined in line with the research question, and relevant data extracted
accordingly. For countries with a substantive PEoLC database, the
following were documented:

- Description of the database from the perspective of:
• name
• type (encompasses the information sources and the level of detail
of the information included in the database)

• year and context for introduction (including relevant policy)
• purpose
• population included
• whether patient level or episode level
• variables and outcome measures collected
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• ability to link with other national data sources
• how the database is populated/data generated
• governance including validation and evaluation

- How the database is used to inform palliative care planning and
services

- Documented limitations of the database
- Factors influencing implementation and sustainability of the
database

- Considerations to improve the PEoLC data infrastructure

For those countries without a substantive PEoLC database, docu-
ments were summarised to describe efforts to improve their PEoLC data
infrastructure.

2.3. Data analysis

2.3.1. Generating country-specific data using narrative synthesis
Narrative synthesis was employed to review identified material

separately for each of the 16 countries. Narrative synthesis collates
findings into a coherent textual narrative, grouping and reporting the
key findings across data sources. This method is well suited to this form
of inquiry, whereby the data collected and processes described are
predominantly text-based, and in which depth of detail is important to
the audience (in this case, policy-makers). This resulted in a country-
level narrative synopsis.

2.3.2. Combining country-specific data using thematic synthesis
Each expert-verified country-level synthesis was imported into

NVivo (version 12). We undertook a thematic synthesis of these syn-
theses. This resulted in a comprehensive description of the similarities
and differences in the PEoLC data infrastructure across the countries
examined.

2.3.3. Non-English-language materials
The majority of policy documents from non-English-speaking coun-

tries had English translations of the documents available. Where docu-
ments were identified which required translation to English for data
extraction, we used Google Translate. For quality assessment, the expert
from each country reviewed the document closely in order to identify
any lack of clarification or mistranslation present, and clarified these
points. These clarifications were minimal and fully incorporated into the
summaries.

3. Results

The aim of this research was to synthesise international practice and
experience with respect to the use of routine data in PEoLC planning and
evaluation, underpinned by the four objectives outlined in Section 1.2.

In this section, we present the key findings of our narrative synthesis
for each of these four objectives. Further detailed information on the
palliative care data infrastructure within each of the countries examined
is presented in Supplementary files 1 and 2. Supplementary file 1 pro-
vides a high-level overview of the palliative care data infrastructure in
the countries reviewed. Supplementary file 2 provides a synopsis of the
considerations locally to improve the palliative care infrastructure in
each of the countries reviewed. The full country-level narrative syn-
theses are available here.

3.1. Descriptions of data sources and how they are operationalised

3.1.1. Types of data sources identified
The types of data sources identified are summarised in Table 1.

Several countries have established their own bespoke PEoLC databases;
others harness existing data sources, and capitalise on the existence of
unique patient identifiers to link across existing data sources. Many
countries use a combination of data sources to inform and evaluate their

palliative care system. While there is a substantive amount of hetero-
geneity, we grouped identified data sources into five categories:

- patient-level PEoLC registries/databases;
- patient-level registries, not specific to PEoLC;
- palliative care services activity databases, including minimal
databases;

- existing administrative databases;
- other sources.

3.1.2. Patient-level databases − specific to PEoLC
We identified national patient-level PEoLC databases in six coun-

tries: Australia[11,12], Denmark[13,14], Germany[15–18], Sweden
[19–21], Switzerland[22–24] and the United Kingdom[25–30]. These
differ in their scope, the type of data collected, and the population
included (Supplementary Table 1).

3.1.3. Patient-level databases − not specific to PEoLC
Cancer registries in three countries are starting to collect data related

to PEoLC: Norway [31], Belgium [32] and Canada [33]. Finland does
not have a PEoLC database, but makes significant use of its population
and health registries to evaluate palliative care, predominantly in a
research capacity [34–39] (Table 1).

3.1.4. Palliative care services activity databases, including minimal
databases

Activity databases typically capture data at the service level
(aggregate rather than individual data). We identified three activity
databases that are currently in use in Austria [40], Ireland [41,42] and
New Zealand [43]. Further details are summarised in Supplementary
Table 2. These databases are used to provide information on aspects of
care for adults who access specialist palliative care services, typically
focusing on the structure and processes of care; for example, number of
staff, number of admissions and length of stay [26].

3.1.5. Existing administrative data
Routine administrative data are used to provide information on ac-

cess to and the quality of palliative care services in seven countries
[43–67]. Several countries also capitalise on their unique patient health

Table 1
Categorisation of databases/ data sources used in palliative care.

Type of databases/data sources used Countries (data source)

Patient-level palliative
care registries/databases

Australia (Palliative Care Outcomes
Collaboration (PCOC)); Denmark (Danish
Palliative Care Database (DPD), ’Dansk
Palliativ Database’); Germany (’DGP
Nationales Hospiz- und Palliativregister’);
Sweden (Swedish Register of Palliative Care
(SRPC), ’Svenska palliativregistret’);
Switzerland (SwissPALL)a; UK (OACC and
RESOLVE2, GP Registers)

Patient-level registries,
not specific to palliative care

Cancer registries collecting data on palliative
care (Norway, Belgium, Canada); Other
health and social care registries (Finland)

Palliative care services activity
databases, including minimal
databases

Austria (Hospice Austria); New Zealand
(Hospice NZ); Ireland (MDS); UK (MDS)3

Existing administrative data Belgium; Canada; England; Finland; France;
Japan; New Zealand; Scotland; The
Netherlands; Wales

Other sources of palliative care data: ​
- National surveys Finland; France; Japan; Switzerland
- Audit England; Northern Ireland; Wales (NACEL)
- Quality indicator database Belgium (QPAC)
- interRAI assessments Belgium, Finland, NZ, Switzerland

a SwissPALL is still under construction.2 RESOLVE is working to establish a
Palliative Care Outcomes Registry in the UK, based on the OACC suite of
outcome measures. 3The UK MDS was discontinued in 2017.
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identifiers to link across several administrative databases. See Supple-
mentary Table 3 for further details.

3.1.6. Other sources of PEoLC data
We identified multiple other sources of PEoLC data being collated

across the 16 countries and grouped these into four categories: national
surveys [48,68–75], quality indicators databases [76], audit [77,78] and
comprehensive clinical assessments utilising various interRAI assess-
ment instruments [22,55,69,79–81]). See Supplementary Table 4 for
further details.

3.1.7. Population covered and content
Details of the populations covered by PEoLC databases and their

content are provided in Table 2 [11,13,19–30,40–43,
57–59,68,72–74,77–79,82–94] and outcome measures collected in
these databases are expanded on in Supplementary Table 5
[19,21–24,88,95–102]. The majority focus on care delivered by
specialist palliative services. Notable exceptions that encompass a wider
population are found in Sweden, the United Kingdom and the
Netherlands. The variation in content reflects differences in health
system-level factors such as existing IT infrastructure, health system
financing models, and requirements for clinical governance and over-
sight (See Section 3.2 for further details on how the data infrastructure is
utilised).

Outcome measures are currently collected in national PEoLC data-
bases in Australia [95–98], Denmark [101], Germany [99,102], and
Sweden [19]. Additionally, outcome measures are being incorporated in
Austria, [99,100] England [88,97,99] and Switzerland [21–24]
(Supplementary Table 5).

In most instances, data are reported from the services to the PEoLC
databases and data sources utilising a variety of methods, including a
combination of paper filling, and web based applications/data entry
portals. To date there is no automatic transfer of information from
electronic health records to the PEoLC databases. See Supplementary
Table 6 for further details on data collection and management
arrangements [11,13,14,21–24,31,41,57–59,71–73,76–80,89–94,100,
103–110].

3.1.8. Governance and validation
Table 3 provides an overview of the information available on

governance, validation, and evaluation for the established PEoLC data-
bases examined. Data governance is the process of managing the avail-
ability, usability, integrity and security of the database/data source.
Validation refers to ensuring the integrity (accuracy and clarity) of the
data collected. In this instance, it does not refer to validation of out-
comes measures collected in the databases (details of validation studies
are provided in the country-level synopses in supplementary additional
materials).

Relative to other aspects of the review, there was little information
on the governance arrangements across the PEoLC databases (See Sup-
plementary Table 7 for an overview) [116,118]. Similarly, not all
countries profiled provide details of how the data in their PEoLC data-
bases/data sources are validated, or the integrity of the data held within.
Notable exceptions were Australia [12,83,111], Austria [100,103],
Belgium [112–114], Denmark [13,14,115], and Sweden [21,117]
(Supplementary Table 7).

3.2. How the PEoLC data infrastructure is used in informing palliative
care service planning and care delivery

3.2.1. Purpose of databases/data sources
The PEoLC data infrastructure is utilised by various stakeholders

within each country. While we identified a range of PEoLC data re-
quirements expressed across the documentation (e.g. commissioning,
benchmarking, audit, statutory reporting for registries and research) the
purpose of the databases/data sources can be broadly categorised into

Table 2
Databases/data sources – population covered and content included.a

Country
(database/data source)

Population covered Content included

Australia
[11,82,83]

Patients in receipt of SPC
services. This comprises
inpatient services, which
includes patients seen in
designated or non-
designated beds under
the direct care of the
palliative care team, and
community services
which includes patients
seen in the community
and through ambulatory
(outpatient) clinic
episodes. Represents
approximately 85% of all
palliative care patients
referred to specialist
services in Australia

Data are captured at
three distinct levels.
Patient-level includes
demographics such as
age, sex, indigenous
status, preferred
language and country of
birth. Episode-level
describes the setting of
palliative care service
provision, and
information relating to
the facility or
organisation that has
referred the patient (if a
new patient), how an
episode starts and ends,
level of support at start
and end, and, if
applicable, place of
death. Phase-level
information describes
the clinical condition of
the patient.

Austria
(Database of Hospice
Austria)
[40]

Patients in receipt of
specialist palliative
care services in hospices
and other palliative care
facilities. Two recent
projects of Hospice
Austria include the
integration of hospice
and palliative care in
nursing homes and
mobile care and support
at home

A yearly comprehensive
report provides details
on: number of specialist
hospice and palliative
facilities (and beds),
reported separately for
hospice teams, mobile
home palliative care
teams, day hospices,
hospital palliative care
team, inpatient
hospices and palliative
wards/unit; specifics of
patients cared for
(number of patients per
service type, age,
gender, disease, place
of care, place of death);
staffing of services.

Belgium
(QPAC)
[76,84,85]

Patients under the care of
specialist palliative
care facilities in the
hospital and in the home
environment including:
specialised unit for
palliative care in the
hospital; mobile hospital
palliative care team; and
multidisciplinary team in
home care. Two groups
of patients are selected:
patients who receive care
from the palliative care
facility at the time of the
measurement, and
patients who received
care but died in the 6
months to 6 weeks before
the time of measurement.

QPAC indicators
evaluate processes and
outcomes of care within
eight distinct domains
of care including:
physical aspect of care;
psychosocial aspects of
care; information,
communication and
care planning with the
patient; information,
communication and
care planning with
family; information,
communication and
care planning between
care providers; type of
care and; circumstances
surrounding death;
coordination and
continuity of care; and
care for family.

Denmark
(Danish Palliative Care
Database – DPD)
[13,86]

All patients referred to
and / or in contact with
specialist palliative
care (SPC) at hospice and
/ or in palliative teams /
units.

The main variables are
data about referral for
patients admitted and
not admitted to
services, type of the first
SPC contact, clinical
and socio-demographic
factors,

(continued on next page)
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Table 2 (continued )

Country
(database/data source)

Population covered Content included

multidisciplinary
conference, and the
patient-reported
European Organisation
for Research and
Treatment of Cancer
Quality of Life
Questionaire-Core-15-
Palliative Care
questionnaire.

Finland
(InterRAI assessments in
Nursing homes)
[68,79,87]

Data for each resident in
nursing homes is
collected using
admission, every six
months, or when
conditions change. In
2018, more than half of
the municipalities where
RAI home care tools were
used systematically
performed RAI
assessments for more
than 50 % of their clients
over the age of 75 years;
and municipalities
achieved up to 70 % RAI
assessment coverage in
home care.

The RAI is a 400 item
observational
questionnaire filled in
by staff. The questions
cover the most
important aspects of the
client’s state of health
and care. Several well
validated scales sets of
outcome measures can
be derived from the
questionnaire
including: physical
activities of daily living;
instrumental activities
of daily living;
cognitive performance
scale; changes in health,
end-stage disease and
symptoms and signs;
body mass index;
depression rating scale;
pain scale; resource
utilisation groups; and
quality indicators.

Germany
(Nationales Hospiz-und
Palliativregister − HOPE)
[88–90]

Patients in receipt of care
in palliative and
hospice care
institutions including:
inpatient palliative care
units, inpatient hospices,
oncology and geriatric
units, specialist
outpatient palliative care
teams, mobile (SAPV)
teams, and nursing
services [83,110,111].

Includes an assessment
of the Eastern
Cooperative Oncology
Group performance
status. In addition to the
core database, modules
on various topics and
questions are provided:
the Minimal
Documentation System
for self-assessment of
the symptoms and the
condition of the patient,
the German version of
the Palliative Outcome
Score or the basic
psycho-oncological
documentation.

Ireland
(Minimum Data Set −
MDS)
[41,42]

Covers the population
receiving SPC services
including: inpatient units
(IPU) (hospices and
dedicated palliative care
beds in acute hospitals),
community services (care
provided to people in
their normal place of
residence by members of
SPC team), day care
services and SPC data in
acute hospitals in acute
hospitals (since 2016).

Service-level
information includes:
total referrals;
appropriate referrals;
numbers triaged within
1 working day of
referral; wait time for
SPC; number of
discharges, transfers
and deaths from the
services; number of
beds occupied
(specialist inpatient
palliative care services);
activity in SPC
bereavement support.
Patient-level
information includes:
age, sex, diagnosis,
location prior to and
after discharge, place of
death.

Table 2 (continued )

Country
(database/data source)

Population covered Content included

Japan
(Surveys)
[22,72–74]

The Japan Hospice and
Palliative care Evaluation
(J-HOPE) cross-sectional
surveys are self-reported
anonymous
questionnaires filled in
by bereaved family
members of patients from
palliative care units
[67,68].
The annual survey which
the Japanese Society of
Palliative Medicine
(JSPM) registry examines
structure, processes and
outcomes from over 500
palliative care teams.

The J-HOPE surveys
evaluate the ’quality of
care’ and ’quality of
life’ at Palliative Care
Units by utilising the
Care Evaluation Scale
and Good Death
Inventory respectively.
The JSPM registry
includes outcomes such
as: discharge status (i.
e., discharged from
service; discharged to
palliative care units;
discharged to other
institutions; ended
follow-up (alive);
continued follow-up; or
death.

New Zealand
(Database of Hospice
New Zealand)
[43]

Patients in receipt of in-
patient and community
palliative care delivered
by palliative care hospice
services.

Data are collected in
October for the
previous 12-month
period to the end of
June. This includes
service data, financial
data, and community
services support data
(education and clinical
advice and support).

Sweden
(Swedish Register of
Palliative Care − SRPC)
[19–21]

The registry includes the
entire population at
end-of-life care
regardless of age,
diagnosis, place of death
or level of care, as is it a
measure of care in the
week before death, filled
in upon the death of the
patient.

Data collection is based
on the End of life
Questionnaire (ELQ),
using the British
Geriatrics Society’s
statement on what
constitutes a good death
as an important
inspiration and guide. A
relative completes a
second questionnaire
called a ‘related party
questionnaire’, after the
death has occurred.
This contains similar
questions as in the ELQ,
but also some questions
directed to related
parties regarding
treatment and
information.

Switzerland
(SwissPALL)
[22–24]

Patients in receipt of care
at certified SPC
institutions including
mobile teams and
specialist long-term care
facilities

Structural data will be
collected yearly at the
service level. Patient
data will be collected at
entry, exit (or both),
including:
demographics;
diagnosis; palliative
care phase; function
and symptom (e.g.,
Barthel Index and the
Edmonton Symptom
Assessment System), on
initial assessment and
at exit; treatment
provided; and discharge
destination.

The Netherlands
(Informatiesysteem
Palliatieve Zorg)
[57–59,91–94]

The information creates a
’palliative care
population’, consisting of
individuals who died of
cancer, heart disease
(chronic), respiratory
disease (chronic), stroke,
kidney disease (chronic),

Data from the linked
administrative data
sources includes:
characteristics of the
palliative care
population and use of
hospital and general
practitioner care; acute

(continued on next page)
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two domains: (1) examining progress towards the implementation of
PEoLC policy, and to inform development of palliative care service; and
(2) measuring quality indicators (process, structural, outcomes) and
providing feedback and insight to services to improve quality of care
(Supplementary Tables 8 and 9) [119–128].

It is worth nothing that most databases and data sources serve more
than one purpose. For example in the United Kingdom, the Outcome

Assessment and Complexity Collaborative programme is used to inform
at the following levels: 1) at the individual level to inform the care of the
individual, and the assessment at the start of spell of care identifies the
complexity of needs; 2) at the service level to provide aggregated in-
formation about residents, to shape and plan services, and for quality
assurance; and 3) at the population level for commissioning and
research such as measuring and evaluating care and interventions,
building knowledge to advance practice, and to demonstrate impact
[25,26,128].

Among those examining progress towards policy and development of
services, a majority of databases and data sources are used to examine
the status of the relevant palliative care system, from the perspective of
access to services, and geographical variation in same (Supplementary
Table 8).

Among those measuring quality indicators, the majority have
developed and apply quality indicators to measure performance of their
palliative care sector, either at the national level, or at the individual
service level (Supplementary Table 9). Furthermore, the majority of
purposefully established PEoLC databases provide individualised feed-
back to the services − frequently using quality indicators identified
above − to allow services benchmark their service against other services
[111].

3.2.2. Evaluation of utility or impact
Evaluation in this context refers to whether there has been any re-

ported evaluation of the database from the perspective of its perceived
usefulness and acceptability within healthcare settings or its impact on
the quality of patient care (e.g. process and outcomes). Similar to
governance and validation, there was limited information available on
the evaluation of these databases/data sources (Table 3). The evidence
base about the impact of the databases on process of care or patient
outcomes is at an early stage of development, with few studies or
external evaluations conducted thus far. However, there were some
examples identified from Australia [129], Belgium [112,130], Germany
[17], Sweden [131] and the United Kingdom [132–134] (Table 4).
Overall, the reported findings suggest that these databases are regarded
as tools that improve service delivery and patient outcomes by facili-
tating benchmarking within and across services, supporting better
symptom recognition, and enabling discussions about quality of life.

Table 2 (continued )

Country
(database/data source)

Population covered Content included

liver disease (chronic),
dementia / senility,
neurodegenerative
disease and HIV/AIDS.

care in hospitals and at
a general practice (GP)
out-of-hours service of
the palliative care
population; prescribing
medication by GPs in
the palliative care
population; and
intensive care unit
admissions and other
potentially
inappropriate hospital
treatments in the
palliative care
population.

United Kingdom
(The Outcomes and
Complexity Collaboration
– OACC and the RESOLVE
programme)
[25,26]

Patients receiving SPC
services which are
across three different
settings: hospice and SPC
units; hospital advisory
support teams in acute
hospitals; community
care

Consists of a suite of
outcome measures
including the stage of
illness, the patient’s
functioning, symptoms
and other important
concerns, and the
impact palliative care
services are having on
the patient’s and
family’s (unpaid
caregiver’s) quality of
life.

United Kingdom
(General Practice Care
Registers)
[27–30]

Patients who General
Practitioners have
identified as those that
may benefit from
palliative care. This
includes people who may
not be in contact with
secondary care for
specific conditions, but
who may have a range of
advanced conditions and
could be approaching the
end of life

There is a lack of
documentation on what
these registers look like.

United Kingdom
(National Audit of Care at
the End of Life)
[77,78]

The audit focuses on the
care delivered during this
last admission to hospital
prior to death. It includes
a population of patients
who die in hospital
(acute, community
hospitals and mental
health inpatient
facilities), whose death
was either recognised or
not unexpected.

Examines how hospital
care measures up to
nationally agreed
quality standards in:
Recognising the
possibility of imminent
death; Communication
with the dying person;
Communication with
families and others;
Involvement in decision
making; Needs of
families and others;
Individual plan of care/
Place of death;
Families’ and others’
experience of care;
Governance

a Secondary administrative data sources are not included in this table, with
the exemption of the Palliative Care Information System in the Netherlands
which though is derived from administrative data, is a standalone system. See
the country-level profiles of Belgium, Canada, Japan, New Zealand, England,
France, Finland, Scotland, and Wales for details on the use of existing admin-
istrative data.

Table 3
Governance, validation and evaluation of the databases.

Country (database/ data
source)

Governance Validation Evaluation of
the database a

Australia (PCOC) ✓ ✓ ✓
Austria (Hospice Austria) ✓ ✓ ​
Belgium (QPAC) ✓ ✓ ✓
Denmark (DPD) ✓ ✓ ✓
Germany (DGP Nationales
Hospiz- und
Palliativregister)

✓ ✓ ✓

Ireland (MDS) Lack of
information

Lack of
information

​

New Zealand (Hospice NZ) ✓ ✓ ​
Sweden (SPRC) ✓ ✓ ✓
Switzerland (SwissPALL) Lack of

information
Lack of
information

NA

The Netherlands (IPZ)b ✓ NAb NAc

UK(OACC and RESOLVE)d ✓ NA NA
England, Northern Ireland,
Wales (NACEL)

✓ Lack of
information

Lack of
information

a From the perspective of usefulness of the database or its impact on patient
care.

b Secondary use of existing (administrative) data.
c The Information system is new and as such has not been evaluated for its

impact on patient care.
d RESOLVE is working to establish a Palliative Care Outcomes Registry in the

UK.
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3.3. Overcoming the gaps and limitations

3.3.1. Gaps and limitations identified
The majority of countries documented the gaps in their PEoLC data

infrastructure, and highlighted the limitations of their existing data
sources. Our synthesis identified the following gaps and limitations in
the existing PEoLC databases/data sources:

- Gaps in the population included in the databases/data sources.
- Lack of patient-reported experience measures and patient-reported
outcome measures.

- Uncertainty about the validity and sensitivity of the data and mea-
sures/indicators.

- Reliance on clinician-reported versus patient-reported measures.
- Use of existing administrative data is convenient and efficient, but
limits the scope of what can be examined.

- Not capturing the trajectory of care within and across services.
- Inability to link the databases with other health care registries.
- Selective or low participation rates among services with respect to
data reporting.

In most instances, these gaps and limitations are commonly shared
across all five types of PEoLC data sources identified in this review.
Detailed description of these themes with examples are provided in
Table 5 [135–141].

3.3.2. Considerations to improve the PEoLC data infrastructure
Along with the review of the documents within their written feed-

back, the expert reviewers were asked to provide insight into the next
steps for the PEoLC data infrastructure in their country [142,143]. Our
synthesis identified the following relevant factors:

- Enhancing the use (and linkage) of existing databases/data sources.
- Establishing new palliative care database/data sources.
- Expanding data capture to include PEoLC provision outside specialist
palliative care settings.

- Enhancing data capture at the service level.
- Capturing and reporting patient-reported experience measures and
patient-reported outcome measures.

- Developing validated indicators for PEoLC provision
- Improving the methodology to benchmark services.

These are presented thematically in Supplementary Table 10 and in
more detail in country summaries provided in Supplementary File 2.

3.4. Implementation and sustainability

3.4.1. Factors influencing implementation and sustainability
Several of the countries have documented the facilitators and chal-

lenges seen as influential in the implementation and sustainability of
their PEoLC databases/data sources [144–150]. The literature on the
factors influencing implementation and sustainability of the databases
was dominated by experiences in Australia, Belgium, the United
Kingdom; Denmark, and Sweden. There was a notable absence of
documentation from other jurisdictions.

Our synthesis identified the following factors influencing

Table 4
Evaluations of database utility or impact.

Countries
(database/data source)

Key evaluation findings

Australia
(The Palliative Care Outcomes
Collaboration − PCOC)

A 2020 report by the PCOC group
highlights the improvements achieved
by participating services over the span
of more than a decade [129]. There has
been no external evaluation of the
database or its impact on patient care to
date.

Belgium
(QPAC)

The face validity, feasibility,
discriminative power and usefulness of
the set of quality indicators was tested
using a mixed methods approach [112].
A recently published study, found a
large risk-adjusted variation across the
quality indicator scores, suggesting that
repeated and standardized quality
improvement evaluations can allow
teams to benchmark themselves to each
other to identify areas of their palliative
care delivery that need improvement
[130]. To the best of the authors’
knowledge, there has been no
evaluation of the impact of the database
on patient care.

Germany
(Nationales Hospiz- und
Palliativregister − HOPE)

HOPE is continuously adapted and
expanded to meet requirements based
on the trends in data collected. While in
the first few years there were profound
changes not only in the content, but also
in the structure of the documentation
system, the questionnaire has not
changed substantially in the last few
years, suggesting that HOPE is now well
adapted to the needs of clinical practice
[17].

Sweden
(Swedish Register of Palliative Care −

SRPC)

An evaluative study published in 2012
examined whether participation in the
SRPC during a three-year period
increased the quality of palliative care
with respect to eight pre-determined
quality indicators [131]. The study
found that registration of a unit in the
register was correlated with improved
end-of-life care by (i) decreasing the
prevalence of six examined symptoms;
(ii) increasing the prescription of as
needed medications for pain, nausea,
anxiety and death rattle, and (iii)
increasing the proportion of patients
dying in their place of preference and
(iv) increasing the proportion of next of
kin offered a follow-up appointment
after the patient’s death. The authors
contributed this improvement to the
ability of the units to access their own
specific data; the ability to compare
their data over time and across similar
units; to awareness among staff of
where improvements could be made;
and to improved recording in the
medical notes [131].

United Kingdom
The Outcomes and Complexity
Collaboration (OACC) and the
RESOLVE programme)

Two studies reported that the use of
patient-centred outcomes data in
palliative care populations has an
impact on processes (e.g., better
symptom recognition, more discussion
of quality of life) and outcomes of care
(improved emotional and psychological
patient wellbeing [132,133]. This is
further reported upon in a review of the
international evidence that
measurement of indicators of desired
outcomes improves the quality of and
access to palliative care, in order to

Table 4 (continued )

Countries
(database/data source)

Key evaluation findings

apply them to the Canadian context
[134]. However, to the best of the
authors’ knowledge, there is currently
no published evidence of the impact of
participation in OACC or RESOLVE on
patient care.
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Table 5
Documented limitations of the databases/data sources.

Limitations Types of databases Descriptive examples

Gaps in the population
included

• patient-level PEoLC
registries/databases;

• patient-level registries,
not specific to PEoLC;

• palliative care services
activity databases,
including minimal
databases;

• existing administrative
databases;

• other sources

Firstly, palliative care data
are largely concerned with
specialist palliative care
services, with a lack of
data collected from
services offering what is
often referred to as ’basic
palliative care’. Expansion
of data collection into
these other settings Is
recognised as being
extremely challenging.
Secondly, palliative care
data are heavily skewed
towards patients with
cancer, with substantially
less information on other
people with life-limiting
illnesses. For example, in
the Danish Palliative Care
Database, the vast
majority of patients (91%)
who were registered and
who died in 2019 had
cancer [14].
Thirdly, there is an
absence of data on patients
referred to palliative care
series but who do not
access the care. It appears
that these data are only
captured by Denmark,
where access to specialist
palliative care services is
judged to be an important
indicator of quality [13].

Lack of patient-reported
experience measures
(PREMS) and patient-
reported outcome
measures (PROMS)

• patient-level PEoLC
registries/databases;

• patient-level registries,
not specific to PEoLC;

• palliative care services
activity databases,
including minimal
databases;

• existing administrative
databases;

• other sources

Activity databases lack
patient-level data to
inform about the impact of
services on the quality of
care such as improvements
or maintenance of
functional status,
reductions in symptom
severity and alleviation of
family burden [26].
Only a few of the data
sources examined were
able to provide details of
patient reported outcome
mesuares and/or patient
reported experience
measures. Fewer still were
able to provide details of
changes over time in these
measures; the Palliative
Care Outcomes
Collaboration in Australia
and Outcomes and
Complexity Collaboration
in the United Kingdom,
being exceptions – with
some measures reported
directly by patients or
proxies. In the Danish
Palliative Care Database,
data on patient’s quality of
life is currently only
captured at first contact
with specialist palliative
care, though this is likely
to change in the future
[14].

Table 5 (continued )

Limitations Types of databases Descriptive examples

Validity and sensitivity
of the data and
measures/indicators

• patient-level PEoLC
registries/databases;

• patient-level registries,
not specific to PEoLC;

• existing administrative
databases;

• other sources

External validity
Many countries
highlighted that the
measures and indicators
used have been developed
and validated in different
patient populations and
settings from the ones they
are currently being used
in. For example, in
Sweden, the validity of the
ELQ has been examined in
specialised palliative
healthcare units, mainly
with patients with cancer
[110,136], and there is a
need to validate it in
patients dying from
diseases such as
cardiovascular diseases or
dementia [19]. In
Belgium, it was originally
anticipated that QPAC
would also be
implemented in nursing
homes, but the decision
was made not to include
these facilities, as the
setting appeared to be too
different from the
specialised palliative care
services in terms of
organisation and structure
of care and in
characteristics of the
population cared for.
Following a pilot in 2019,
new indicators on
palliative care in nursing
homes were added to the
regional database for
palliative care by the
Flemish Institute for
Quality of Care [23,137].
Internal validity
Data collection relies on a
large number of clinicians
to collect data at the time
of clinical service
provision, potentially
limiting the consistency of
data. For example, in
Sweden, even though the
data reported to the
Swedish Register of
Palliative Care is based on
documentation in medical
charts, validity is not
absolute, in particular
regarding symptom
prevalence. A validation
study, published in 2017,
found that the second
iteration of survey
questionnaire contained
more items with high
levels of agreement
between registrations in
the Swedish Register for
Palliative Care and notes
in the patients’ medical
records, than the first
iteration, but some items
still had low validity,
predominantly items
concerning outcomes of

(continued on next page)
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Table 5 (continued )

Limitations Types of databases Descriptive examples

care, and most items about
symptom occurrence and
relief had room for
improvement [11].
Sensitivity of the measures
used
Many of the measures that
are used to judge success
of policy implementation
are only proxies for
outcomes rather than
actual care outcomes. For
example in Wales, which
measures the percentage
of people who receive
palliative care based on
medical specialty and ICD-
10 coding, it is reflected
upon that this measure is
hardly sensitive enough to
capture whether the
overall aims of the strategy
are being met [138].

Clinician reported versus
patient-reported
measures lack insight

• patient-level PEoLC
registries/databases;

• patient-level registries,
not specific to PEoLC;

• other sources

Several of the documents
reviewed highlighted the
concerns that when data
are clinician-reported and
not reported by the
patients, there is a lack of
insight into the patients’
own experiences of the
end-of-life care provided.
In Germany, for example,
the Nationales Hospiz- und
Palliativregister (HOPE)
tool (HOPE-SP-CL) is
documented by staff,
which may differ from
self-assessment by
patients, as staff
assessment has been
shown to underestimate
the intensity and severity
of symptoms such as pain
[99]. Hence, the
combination of staff and
patient self-assessment is
preferable, and thus a
patient questionnaire
(MIDOS) is recommended
as a self-assessment
instrument in addition to
the core HOPE-SP-CL
database [89]. In Sweden,
it is also recognised that
clinician-reported
measures result in a lack
insight into the patients’
own experiences of the
end-of-life care provided
[139]. While attempts
have been made to capture
this somewhat, by the
provision of a’ related
party’ survey, the number
of registrations of the
’related party’ survey has
been low compared to the
ELQ and has not increased
significantly in recent
years [117]. A majority of
measures included in the
Palliative Care Outcomes
Collaboration in Australia
and Outcomes and
Complexity Collaboration

Table 5 (continued )

Limitations Types of databases Descriptive examples

in the United Kingdom are
clinician-reported.

Use of existing
administrative data
limits what can be
examined

• patient-level registries,
not specific to PEoLC;

• existing administrative
databases;

• other sources

There are clear gaps in
what aspect of palliative
care can be assessed using
existing administrative
data. For example, it is
noted that In the
Netherlands, only three of
the nine domains of the
Quality Framework can be
measured using routine
care records [140]. Much
of the information for
criteria from the other
domains is not registered
in any of the data sources
examined. A major
challenge to expanding the
remit of the information
system to include patient
reported outcome
measures and/or patient
reported experience
measures to provide this
information is that these
measures are not
uniformly documented
across the settings.
Furthermore there are no
routine care registrations
about palliative care in
hospice settings available
for linking in an integrated
information system [57].
In Finland, a weakness
identified in the health
and social care registries is
the lack of outcome data
relevant to palliative care
assessment, e.g., the
functional status of the
patient, pain score,
dementia score, symptom
assessment specific to the
needs of palliative care,
which are recommended
in the latest clinical
practice guidelines [36].
Furthermore, there is a
lack of data on informal
care provided [36].

Lack of visibility of the
trajectory of care
within and across
services

• patient-level PEoLC
registries/databases;

• patient-level registries,
not specific to PEoLC;

• palliative care services
activity databases,
including minimal
databases;

• existing administrative
databases;

• other sources

Across the majority of data
sources reviewed, it is not
possible to view the
patient’s trajectory of care
across and within services.
This is particularly an
issue with activity
databases, which are not
designed to identify
people seen by more than
one specialist service; e.g.,
the same individual might
receive care from
inpatient, day care and
community services. The
database can only estimate
the minimum number of
people seen by each type
of specialist palliative care
service. In Ireland, it is
most likely that a patient
recorded in a specialist
inpatient unit will also be
recorded by community

(continued on next page)
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implementation:

- Existing national policy and associated financial support for the
database.

- Fostering a culture of quality and service improvement within and
between services.

- Useful and timely feedback to services.
- Resources to services including: administrative support, training and
interpretation of feedback.

- Refinement and improvement of the database/data source.
- Motivation for services to participate.
- Presence of a unique health identifier and a history of using
registries.

- Other (including technical capability of the services; stepwise
implementation of outcome measures; strong academic and clinical
partnerships and trust).

Descriptions of these factors with specific examples are provided in
Table 6.

The factors presented here are not the result of a systemic review of
the literature on this topic. They represent the findings of the docu-
mentary review of policy and practice document, supplemented with
review of relevant peer review and grey literature.

4. Discussion

This review of policy and practice documents was undertaken to
critically examine and compare the PEoLC data infrastructure in 16
countries with well-established services. It details current practice with
respect to PEoLC data infrastructure; draws together the lessons to be
learnt by efforts elsewhere to address recognised limitations in the
PEoLC data infrastructure; and the documented factors which have been
deemed highly influential in implementing and sustaining existing
databases.

4.1. Learnings from current limitations and the efforts to improve the data
infrastructure elsewhere

A lack of data across the spectrum of PEoLC impedes examination of
system-wide palliative care practices, which makes addressing policy
gaps and informing service planning and delivery difficult. However,
extending data collection into other settings such as primary care and
nursing homes is recognised as being extremely challenging. With
respect to the later, the QPAC in Belgium has recently been adapted for
nursing homes, and the quality indicators added to the regional database
for palliative care by the Flemish Institute for Quality of Care. In several
countries, participation in the interRAI programme of comprehensive
clinical assessment across nursing home settings is mandated, or is soon

Table 5 (continued )

Limitations Types of databases Descriptive examples

and/or day care services.
This means that the
numbers of patients
recorded in each service
are not mutually exclusive
[41]. Finland, despite
having a well-established
unique health identifier,
lacks a shared patient
record as a result of the
multitude of different
health care keepers, often
with different electronic
health care records.
Therefore documentation
regarding decisions at the
end-of-life do not
necessarily follow the
patient from one service to
another [141].

Inability to link the
databases with other
health care registries

• patient-level PEoLC
registries/databases;

• patient-level registries,
not specific to PEoLC;

• palliative care services
activity databases,
including minimal
databases;

• existing administrative
databases;

• other sources

The lack of a unique health
identifier which would
facilitate linkage with the
database/data source been
recognised as being
problematic in several
countries. In Australia, it is
currently not feasible to
link data from the
Palliative Care Outcomes
Collaboration with other
healthcare databases in
Australia. This issue is
being resolved in the next
iteration of data collection
(version 4) [23]. It has
been agreed in principal,
that there will be
identifiers in version 4
which will facilitate
linkage to the rest of the
health care system, (via
probabilistic linkage),
which will greatly enrich
its use. In New South
Wales, efforts are
currently under way to
implement and enforce the
use of a ’unique identifier’
for everyone in the State,
which would render it
much more feasible to link
across the health system,
with appropriate ethical
approval [23].

Selective or low
participation rates
among services with
respect to data
reporting

• patient-level PEoLC
registries/databases;

• palliative care services
activity databases,
including minimal
databases;

• other sources

In Sweden, reporting to
the Swedish Register of
Palliative Care (SRPC) is
not mandatory and not all
units report data. Units
actively decide to join the
SRPC, which also means
that they may be more
attentive to end-of-life
care, thus possibly
resulting a more
favourable picture of end-
of-life care [110], given
that registration in SRPC is
associated with improved
quality of care [132].
Likewise, in Germany,
service participation in the
Nationales Hospiz- und
Palliativregister (HOPE)
register is optional and

Table 5 (continued )

Limitations Types of databases Descriptive examples

remains low [18].
Consequently, incentives
should be introduced to
encourage participation,
perhaps inserting relevant
clauses in palliative care
contracts. Finally, since
HOPE does not have an
immediate effect on the
patients’ treatment or
evaluates the
professionals’ work, there
might be a lack of
motivation to complete
the assessment thoroughly
[16].
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Table 6
Factors influencing implementation and sustainability of the databases.

Factors Description

National policy with financial support
for the database

In Australia, the publication of a national
framework for palliative care in 2000,
and associated funding, has been cited as
a critical success factor in the
implementation of Palliative Care
Outcomes Collaboration [112], as has the
introduction of a Standard focusing on
quality improvement in the National
Palliative Care Standards [144].
In the Netherlands, the quality
framework published in 2017, which
called for all parties involved in palliative
care to strive to deliver a quality service,
served as an impetus to design a system
to provide information on quality. The
projects, which led to the developed of
the Information System, were only
possible because of the grants and
government investment. The future of the
Information System is dependent on
financial support for the personnel and
material costs for the technical-
operational implementation of the
Information System [57].
In the UK, the Minimum Data Set ceased
operating in 2017, citing financial reason
among others [145]. Financial support
(especially from government) has also
been identified as critical to the success of
the databases in Austria [22], Belgium
[76], and Sweden[21].

Fostering a culture of quality and service
improvement within and between
services

In Australia, the broad engagement of the
clinical community who recognise that
the measures are clinically useful and can
inform practice and service planning, has
been cited as essential to the
implementation Palliative Care
Outcomes Collaboration [112]. A further
pre-requisite is close collaboration
between services to participate in
benchmarking, and continue to improve
outcomes systematically [146].
In Belgium a survey of caregivers
anticipated that a negative attitude by
caregivers towards quality measurement
and a lack of skills, time, and staff were
mentioned as barriers to successful
implementation.
In the UK, those overseeing the Outcomes
and Complexity Collaboration (and more
recently the RESOLVE programme) have
cited the importance that outcome
measurement is ‘owned’ and managed by
clinicians, and not imposed by those
managing or commissioning services
[26], and that effective leadership and
reinforcement throughout the process of
implementation influences the
embedding of these measures in routine
care [147].

Useful and timely feedback to services In Australia, a timely feedback loop is
identified as key to recruiting services
that are currently not participating in the
data collection [125]. In the UK, a noted
challenge in applying the Outcomes and
Complexity Collaboration (and more
recently the RESOLVE programme)
measures is staff not seeing the measures
used to improve care (just collected for
the sake of collection), which increases
the risk of loss of staff engagement
[25,134,148]. Useful and timely
feedback has also been identified as an

Table 6 (continued )

Factors Description

important factor in Germany [16] and
Sweden [21].

Resources to services including:
administrative support, training and
interpretation of feedback

The lack of burden on services has been
recognised as being a particular
advantage of using existing
administrative data, for example the
Information System (Zorg) in the
Netherlands [140].
The relatively light administrative
burden of their databases is recognised as
been an important factor in the
sustainability of the databases in Belgium
[76], Germany [17,105] and Denmark.
In the UK, the volume of data to be
collected in the Outcomes and
Complexity Collaboration database −

across spells and phases, and the need for
consistence in the capture and reporting
of same for the data to be meaningful has
been sighted as a challenge to
implementation [25,134,148]. Hence,
they recommends the stepwise
implementation of the outcome
measures; starting with the Phase of
illness and the Australian Karnofsky
Performance Score [26].
In Australia, training to populate and use
the Palliative Care Outcomes
Collaboration database, at clinician and
team-level, has been identified as being
instrumental in improving the validity of
the recording of the phase of the person’s
condition [22]. Quality Improvement
Facilitators train palliative care services,
and work with them to interpret their
data and initiate change processes to
improve outcomes through focusing on
quality of care [112].
Similarly, in Belgium, training and
support by the research team to the
facilities in the advantages of quality
indicators and how to use them as part of
clinical practice has been described as
’indispensable’ [149]. Support is
provided in terms of training,
documentation, an extensive manual, a
help desk that guarantees an answer
within 24 h, and a feedback report with
the quality scores at the end of each
measurement period [149].
Training and support for services has also
been identified as being critically
important to the success of the databases,
in Denmark [22], Finland [79], Sweden
[118] in the UK [25,148].

Refinement and improvement of the
database/data source

In Australia, there has also been
continuous expansion and refinement of
the measures in the Palliative Care
Outcomes Collaboration database
[82,112]. Refinement of the definition of
’getting into’ and importantly ’getting
out of a phase’, and complemented by
facilitator training, has led to a
noticeable reduction in the variation in
the coding of phases, with more stability
in the data [22].
An example of refinement of the
Palliative Care Outcomes Collaboration
database has been the introduction of a
patient identifier within the database,
which allows for an examination of
persons moving between palliative care
services. It is expected that the next
iteration will go further and capture
several patient identifiers which will
enable probabilistic linkage with other

(continued on next page)
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to be. The importance of ensuring that people with life-limiting condi-
tions other than cancer are represented was also discussed in several of
the policy documents reviewed.

There is growing recognition of the limitations of activity databases,
and the need to enhance data systems to facilitate the capture of patient-
reported outcome measures and/or patient-reported experience mea-
sures. Outcome measures, including some patient-reported measures,
are currently established in palliative care services in several countries
including Australia, Denmark, Germany, and Sweden, and the United
Kingdom; with efforts underway in other countries to embed the
collection of outcome measures in PEoLC (e.g., Austria, Canada,
Switzerland, and Wales). Australia has used the Palliative Care Out-
comes Collaborative − a national outcomes and benchmarking pro-
gramme − to create a national longitudinal database that captures
information across a patient’s disease trajectory in specialist palliative
care. In the United Kingdom, there has been a significant move to embed
outcome measures in PEoLC with the Outcome Assessment and
Complexity Collaborative project and more recently, the RESOLVE
programme; with the later aiming to create an outcomes registry for
PEoLC [26]. This likely reflects the drive in the National Health Service

Table 6 (continued )
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Australian health care databases, thereby
greatly increasing its utility.
In the Netherlands it has been
highlighted that the Information System
needs to be continuously supplemented
in the coming years with data from later
years, to reveal trends in the use and
quality of palliative care. Furthermore,
the Information System needs to remain
relevant by possibly supplementing it
with data from other data sources [57].
Ongoing work to refine the databases and
to ensure the data and feedback to
services remains relevant, was also cited
as being instrumental in the
sustainability of databases in Denmark,
Germany[17], and Sweden [22,139].
Finally, in the UK, the decision to cease
the Minimum Data Set was influenced
partly by financial reasons, but also it was
stated that ’to remain relevant, the
Minimum Data Set would require
extensive review and change’ [145].

Motivation for services to participate Mandatory participation in the database
only exists in Denmark and Ireland. In
Denmark, registration of patients in
Danish Palliative Care Database is
mandatory for the specialist palliative
care units [13]. In Ireland, specialist
palliative care services are obligated to
return metrics each month.
In Belgium, the link between quality
indicators and reimbursement has been
considered as a possible facilitator to the
implementation of quality indicators in
specialised palliative care services, but
has not been adopted [149]. The QPAC
team list the motivating factors for
services to participate as the presence of a
need to demonstrate quality of care, to
perform improvement actions, and to
learn from other caregivers and services
in the field.
In Sweden, registration of cancer deaths
in the register is a national quality
indicator for cancer care, hence the
majority of cancer deaths are registered
in the SPRC [139].
In Australia, the National Palliative Care
Standards, have been touted as having a
positive influence on the participation of
PCOC. There is a standard which focuses
specifically on quality improvement, and
states that the ’services are expected to
participate in benchmarking processes to
compare its service delivery over time
and/or with external organisations’
[144].
In the UK,GP practices are incentivised
through the Quality and Outcomes
Framework to establish and maintain a
Palliative Care Register of all patients in
need of palliative care/support
irrespective of age [27,29,150].

Presence of a unique health identifier
and a history of registries

The presence of a unique patient
identifier is listed as an influential factor
in Denmark, Sweden, Finland and the
Netherlands. While a long history of
patient registries, especially quality
registries, and their use for service
improvement is identified as an enabler
to the ongoing sustainability of registries
in the Scandinavian countries.

Technical capability of the services Several countries, have invested
significantly in platforms to host the data
provided by the services, and to ensure

Table 6 (continued )

Factors Description

the data collection process is as
streamlined as possible. In Australia, the
Palliative Care Outcomes Collaboration
have cited technical challenges as an
aspect to seriously consider. Variation in
IT systems and data collection protocols
has affected service recruitment.
Standardising IT systems is difficult given
state jurisdictions and their different
requirements for collecting and reporting
data [112].

Stepwise implementation of outcome
measures

In the UK, the Outcomes and Complexity
Collaboration (and more recently the
RESOLVE programme) recommend the
stepwise implementation of the outcome
measures; starting with the Phase of
Illness and Australian Karnofsky
Perfomance Score [26]. These two are
very easy to use and they quickly address
some important factors relating to the
clinical presentation and performance
status of patient. It is important that the
data capture for Phase of Illness is
working well first [134].The next
measures to be introduced are IPOS and
Views on care; followed by the Zarit
Burden Interview and lastly Barthel
Index [26].

Strong academic and clinical
partnerships

In Australia, the support provided by the
University of Wollongong’s Centre for
Health Service Development, which
provides a national training and analysis
unit, and publishes the documentation,
has been essential to implementation.
In the UK, those overseeing the Outcomes
and Complexity Collaboration (and more
recently the RESOLVE programme)
believe that strong academic and clinical
partnerships provide solutions to many
challenges faced in implementing
outcomemeasures, and they work closely
with clinical teams enrolled in the
programme [22,26].

Trust To protect the data against misuse and
(wrong or overextended) comparison as
well as to ensure the participation of all
services, Hospice Austria has obliged to
publish the data only on a national level,
and not at the individual service level
[22].
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towards outcomes-based health care [103], and the move towards
commissioning services based on outcomes, rather than structure and
process measures (e.g., 24/7 availability of support), meaning that
outcomes now serve an important function in palliative care [26].

There is a significant (and growing) use of exiting administrative
data sources to provide intelligence around PEoLC. This is particularly
the case in Belgium, Canada, France, Finland, Japan, New Zealand, the
Netherlands, and the United Kingdom. While some triangulate different
data sources to provide a description of geographical variation in access
to palliative care services that is useful for planning services (e.g.,
Canada, England, and France), others capitalise on the existence of a
unique health identifier to link across several data sources (e.g.,
Belgium, Ontario and Alberta in Canada, Japan, Scotland). This facili-
tates a more comprehensive description of different aspects of their
palliative care system, including the examination of population level
indicators. For example in Belgium, researchers have developed and
applied indicators of appropriate and inappropriate end-of-life care in
people with Alzheimer’s disease, cancer or chronic obstructive pulmo-
nary disease, measurable with population-level administrative data
[45,46].

Importantly, the review has highlighted limitations of re-using
administrative data. For example, in the Netherlands, the project
personnel responsible for Informatiesysteem Palliatieve Zorg, highlight
that only three of the nine domains of the Quality Framework can be
measured using routine care records [140]. In Finland, a weakness
identified in using the health and social care registries to measure the
quality of palliative care is the lack of outcome data relevant to palliative
care assessment, e.g., the functional status of the patient, pain score,
dementia score, symptom assessment [36]. Additionally, in these reg-
istries there is a lack of data on informal care provided to the patient
[36].

Enhancing the data captured in clinical systems is a priority among
several of the countries examined. For example in Northern Ireland,
work is underway on developing access to data in primary care under
the General Practice Information Platform initiative. This will support
improved identification of patients with palliative care needs in the
community through enhanced access to information on primary care
clinical systems [22]. Also in Northern Ireland, a new integrated digital
information initiative (ENCOMPASS) will provide a more comprehen-
sive palliative care information dataset within the hospital and com-
munity services and for those patients receiving care in the independent
hospice sector [22]. In Wales, the electronic Palliative Care Casenote,
which logs multidisciplinary meeting outputs, assessments and com-
munications, is due to transition from a stand-alone oncology electronic
record system to an all Wales Clinical Portal, and will allow greater
access to healthcare professionals across all care settings. It will inte-
grate within the National Data Record for Wales which will facilitate
data sharing and capture of outcomes [22].

Other aspects that are receiving high levels of attention in the
countries examined include: efforts to improve data capture at the ser-
vice level (e.g., Belgium, Denmark, Sweden); efforts to improve the
methodologies that are used to benchmark services (e.g., Belgium and
the United Kingdom); and efforts to develop indicators for palliative
care. For example in Austria, it is expected that when patient reported
outcome measures (e.g. for pain and shortness of breath) are sufficiently
established, this will feed into reporting for indicators [22].

4.2. Learnings from other jurisdictions with regard to factors which
influence implementation and sustainability of established PEoLC data
sources

National policies, standards and frameworks are essential to set the
direction for the country’s data infrastructure, andmust be accompanied
by the appropriate funding to implement and maintain these data
systems.

Within the services, clinician leadership is crucial, as is clinician

engagement to foster a culture of quality improvement within the ser-
vices. Measurements taken need to be valued by all staff, and seen as
being clinically useful and applicable to informing practice and service
planning, and not seen as collecting data for the sake of it. Otherwise
there is a risk of loss of staff engagement. Furthermore, there needs to be
recognition by staff of the benefits of benchmarking and the collabora-
tion of peer services to facilitate benchmarking of services.

Feedback to services using their data has to be timely and relevant so
that it can be used to inform patient care and service improvement, and
evaluate any improvements made after a change in clinical practice.
Training of clinicians and teams to improve the quality of data pro-
duced, and how to use this data to enhance clinical practice and quality
of care in their own service, is a crucial factor. In the Palliative Care
Outcomes Collaboration in Australia for example, Quality Improvement
Facilitators have responsibility for recruiting and training specialist
palliative care service providers, and for working with them to optimise
local processes using their own data [22,112].

The administrative load on staff cannot be overly burdensome. In
many countries, a significant amount of administrative support is pro-
vided to services, from the perspective of data collection, feedback and
interpretation of same, to reduce this burden and enhance the use of the
data in local decision making.

Strong academic and clinical partnerships can provide solutions to
many challenges faced in implementing outcome measures. Further-
more, analytical support can be provided by research institutions
through theses academic partnerships.

The introduction of outcome measures into a service should ideally
be done in a stepwise manner so not as to overload staff. Lessons can be
learnt from the Outcomes and Complexity Collaboration (and more
recently RESOLVE) in England, where they recommend the stepwise
implementation of the outcome measures; starting with the Phase of
illness and Australian Karnofsky Performance Score [26]. This is
because these two measures are very easy to use and they quickly
address some important factors relating to the clinical presentation and
performance status of patient. It is important that the data capture for
Phase of Illness is working well first [134].The next measures to be
introduced are Integrated Palliative Outcome Score and Views on Care;
followed by the Zarit Burden Interview and lastly Barthel Index [26].

The availability (and adoption) of a unique patient identifier is
essential so that the database/data source can be utilised appropriately
to correctly assess a patients’ trajectory of care. Valuable lessons can be
learnt from the efforts undertaken by the Palliative Care Outcomes
Collaboration in Australia, with respect to this.

4.3. Future considerations

Data infrastructure is foundational to health systems, providing the
information needed to support core functions such as resource man-
agement, service planning, and monitoring delivery and outcomes.
While there are many examples of innovative data collection and use
practices across these 16 countries, the scope for data to inform decision-
making remains limited. Drawing on the MEASURE Evaluation Data
Demand and Use conceptual framework [151]), there are clear steps
that will help take the field of PEoLC data forward. The framework
comprises four elements: data demand, data collection, data availability
and access, data use. The elements are highly interdependent and will
likely all influence each other.

4.3.1. Data demand
Efforts to collect data relevant to PEoLC policy and practice need to

be closely align with decision makers’ needs and priorities, addressing
the key functions and questions they have. These will vary across set-
tings, depending on how services are organised, funded and delivered,
highlighting the importance of ongoing interaction and engagement
between data users and data producers. The findings of this review
demonstrate that there is significant unmet demand for data about
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PEoLC outside specialist settings as well as outcomes and experiences
across the care trajectory. Future work to strengthen data infrastructure
should address these domains, and any other national priorities, to
further stimulate data demand. International experience also demon-
strates that specifying data requirements and resourcing in national
policies, standards and frameworks are all essential to set out a clear
direction for the country’s data infrastructure.

4.3.2. Data collection
The methods and tools used to collect PEoLC data and address in-

formation gaps continue to evolve. This review demonstrates that the
processes are often resource-intensive, with few examples of automation
to date. This approach typically relies on healthcare staff, and in some
instances close relations, to capture and record data about PEoLC at the
individual- or service-level. This requires ongoing training and funding
to ensure that all staff have the skills and knowledge required to collect
data in a consistent manner. Activities aimed at exploiting secondary
data sources to build the PEoLC data infrastructure should also intensify,
with stakeholders collaborating to identify opportunities for linking data
sources. Additionally, one of the most cited barriers to developing
PEoLC data infrastructure is the lack of validated measures designed to
capture data related to the processes and outcomes of interest.
Addressing this gap will be central to improving data collection, and is
also likely to drive further demand for data. Finally, for those with
governance of the PEoLC databases, it is important to have a clear
process of continuous refinement of the database in terms of what data
are collected, aiming to maximise relevance.

4.3.3. Data availability and access
Disseminating data and information widely is crucial for enabling

data-informed decision making. There are strong examples of these ac-
tivities identified throughout this review, including Registry data made
accessible online to the general public; benchmarking and activity data
analysed and shared with service providers; and the production of
‘Atlas’ reports that collate various data sources related to PEoLC pro-
vision and outcomes. However, we also found that the structures for
governance and oversight of PEoLC data are often poorly documented
and difficult to determine. In order to improve access to PEoLC data,
entities responsible for collection and managing data should ensure they
have transparent processes for making these available, where possible,
to external parties.

4.3.4. Data use
Data use is the final phase, where data are translated into practice

and policy. Overall, the evidence base about the impact of the PEoLC
data infrastructure on service provision or patient outcomes remains
very limited. One likely cause is that the metrics being collected do not
fully reflect the decision-making needs of all stakeholders. For example,
some minimum datasets have been developed to meet commissioning
requirements – satisfying the needs of funders, but providing little op-
portunity for service providers and researchers to use routine data to
monitor important issues such as the quality of services, care trajectories
near the end of life, and informal care provision. The results of this re-
view underscore the importance of bothmultidisciplinary collaborations
and building data leadership capacity (e.g. clinical champions and data
facilitators) in order to foster opportunities for data usage.

4.4. Strengths and limitations

It is important to highlight that while our comprehensive interna-
tional policy review of routine data collection and reporting in PEoLC
provides rich data and information, it has two important limitations.

First, we were dependent on compiling data from documents that
were in the public domain. It is probable that we missed documents that

were not readily available. It is also probable that our searches missed
relevant papers as we did not apply the same search terms to each
country, instead utilising phrases in the country’s main language(s). The
inclusion of local expert reviewers with intimate knowledge of their
countries PEoLC data infrastructure is likely to have mitigated this
however; and was crucial in verifying the accuracy of data extracted
from translated documents.

Second, despite best efforts, we did not succeed in getting an expert
reviewer to verify our synopsis of the palliative care data infrastructure
in two countries. For the other countries reviewed, we found the inter-
action of expert reviewers with expertise in their local palliative care
data infrastructure highly rewarding, and we greatly valued their sig-
nificant input into the review.

5. Conclusion

We conducted a systematic, wide-ranging review of policy docu-
ments to identify international best practice in the collection and use of
routine data in PEoLC. Surveying 16 high-income countries with well-
established palliative care services, we described the PEoLC data infra-
structure in the selected countries, we documented how these databases
are used in palliative care service planning and care delivery, we
detailed the limitations of existing infrastructure and charted current
efforts to address these limitations, and we identified the factors that
influence the implementation and sustainability of databases. This first-
of-its-kind analysis was conducted to inform explicitly ongoing pallia-
tive care policy reforms in Ireland and can also inform other countries’
efforts to improve their PEoLC data infrastructure and palliative care
services to meet growing population health needs.
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