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SUMMARY:

Background: The global burden of disease has increased with increasing longevity and reduced
mortality. This change is placing considerable strain on healthcare systems with increases in
healthcare costs observed globally, despite efforts to reduce acute hospital expenditure. Specialist
palliative care in acute hospitals is common. Most adults die in hospitals and most die from
advanced chronic illness. With an ageing population, the demand for specialist palliative care is likely
to continue. Evidence shows that specialist palliative care improves clinical outcomes and quality of
care, can reduce hospital costs, and help contain costs in the last year of life. A review of the
evidence of the effectiveness and cost-effectiveness of specialist palliative care has the potential to
aid the future development, funding and implementation of evidenced based inpatient specialist
palliative care.

Aim: To determine the effectiveness (on improving pain and other symptoms) and cost-effectiveness
of inpatient specialist palliative care for patients with advanced illness and their unpaid caregivers.
Methods

Design: Cochrane Systematic review, meta-analysis and meta-synthesis.

Participants: 1) adult patients admitted to an acute hospital receiving inpatient specialist palliative
care or in a control group or 2) unpaid caregivers of these patients Intervention: Inpatient specialist
palliative care. Comparator: Best usual care Outcome: Primary Outcome- Pain measured using
validated assessment scales. Secondary outcomes- Other symptoms, quality of life,
experience/satisfaction of care, patient mortality/survival, caregiver burden, mental health and
bereavement outcomes, health economic evaluation and adverse effects.

Studies: We will include intervention studies with quantitative primary outcomes. We will include
randomised and non-randomised studies.

Search methods: We will identify studies through electronic searches (1947 to present) and
appropriate health economic databases (1980-present), hand searching, electronic citation tracking,
personal contact and searching of grey literature. We will use an adapted MEDLINE search strategy
for all databases. Data extraction and management: Two researchers will assess studies for bias and
independently extract and enter data from all included studies using a data extraction form.
Disagreements will be resolved by discussion and consensus with a third researcher. Quality
assessment will follow Cochrane handbook methods.

Analysis: We will conduct all analyses as per the Cochrane Collaboration handbook including
assessment of quality of non-randomised studies. If appropriate, we will undertake meta-analysis of
the primary and secondary outcomes. We will present characteristics of the included health
economics studies. We will also present point estimates of measures of items of resource use and
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cost and point estimates of incremental costs and/or cost-effectiveness, with associated measures of
uncertainty. We will identify and report incremental cost per QALY (or equivalent) and cost-benefit
ratios where relevant. We will conduct further cost-effectiveness analysis depending on the level of
data retrieved. Should the eligible studies not be sufficiently homogenous to permit meta-analysis,
we will extract quantitative data and techniques used in narrative synthesis will be employed to
analyse the data. Where possible, we will include qualitative data from nested or embedded
gualitative studies where qualitative data has been used as part of the trial to assess the
effectiveness or cost-effectiveness of the intervention.
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BACKGROUND AND RATIONALE:

What is the problem being addressed?

The global burden of disease has increased due to global demography of lowered fertility, increased
longevity, and reduced childhood and infant infectious disease mortality. This change is placing
considerable strain on healthcare systems internationally.(1) Most adults develop one or more
chronic illnesses with which they may live for many years before they die. For a minority of patients
with serious illness (for example, metastatic colon cancer), the time following diagnosis is
characterised by a stable period of relatively good functional and cognitive performance, followed
by a predictable and short period of functional and clinical decline. However, for most patients with
serious illness (for example, heart or lung disease, Parkinson’s disease, dementia, stroke, neuro-
muscular degenerative diseases and many cancers), the time following diagnosis is characterised by
months to years of physical and psychological symptom distress, progressive functional dependence
and frailty, considerable family support needs and high healthcare resource use.(2) In addition to
increased clinical complexity, the rise of ageing populations has led to considerable healthcare costs
globally. This has occurred despite efforts to reduce acute hospital care expenditure in many high-
income countries, including, for example, in the United States (3) and the United Kingdom. (4)

The current funding call for the HS & DR program is to identify cost-effective models of specialist
palliative care. The research question we are addressing is “are in-patient specialist palliative care in
acute hospitals effective and cost-effective for adults with advanced illness and their caregivers?".
Our research examines the effectiveness and cost-effectiveness of specialist palliative care in the
acute hospital setting. This directly answers the HS&DR call.

Why is this research important in terms of improving the health of patients and to the NHS?

It could be argued that increased staffing costs and the introduction or expansion of novel services in
hospitals, such as specialist palliative care, plays a role in this increased expenditure. For example, in
the United States, over the past 12 years, palliative care prevalence in hospitals with 50 or more
beds has increased 164%, to 61% of hospitals.(5) Furthermore, the growth of specialist palliative
care in acute hospitals is likely to continue in the foreseeable future as most older adults (65 years
old) die in hospitals (71% of all hospital deaths in the United States) (6), the majority of deaths in
hospital occur due to terminal iliness (7), and also because deaths in institutional care persist into
older stages of life, with one in five centenarians dying in hospital.(8) However, evidence shows that
specialist palliative care improves clinical outcomes and quality of care.(9) Furthermore, specialist
palliative care, which includes bereavement care and preparatory grief work, has the potential to
help unpaid caregivers access the care they need related to the death of a loved one.(10)

Although increasingly recognised internationally as essential to healthcare, only 1 in 10 who needs
palliative care receives it and palliative care remains on the margins. (11) This issue potentially
places patients and their unpaid caregivers at risk of receiving care that focuses on disease-
modification at the expense of optimal outcomes, holistic care and efficiency.

The numbers of inpatient specialist palliative care teams are increasing. (9, 12)This is occurring in
response to unmet palliative needs of inpatients and their unpaid caregivers (12), yet clarity
regarding the effective components of the intervention remains unknown. This review will provide
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much-needed clarity regarding the effectiveness and cost-effectiveness of the component parts of
specialist palliative care.

Why is this research needed now?

A previous systematic review in 2002 by Higginson et al showed that specialist palliative care
improved clinical outcomes and quality of care and can reduce hospital costs.(13) However this
review was small (nine studies) and only included cancer patients. The literature has not been
reviewed systematically since this review despite a number of studies looking at effectiveness of
inpatient palliative care in the last decade (APPENDIX 1) and no systematic review including non-
malignant disease groups has been conducted. In addition, the models of palliative care in hospital
have evolved since the previous review. Recent UK government (10) and commissioning guidance
(14) has recommended that there ought to be delivery of a 24/7 palliative care service.(10) However,
the recent End of Life Care Audit 2016 (15) showed that of the 142 acute NHS trusts in England
participating, only 37% had specialist palliative care services available out of hours and this service
varied with level of contact (telephone or on site visiting) and health professional involved (specialist
nurse, junior doctor or Consultant). The recent research priorities identified by the James Lind
Alliance (16)highlight the need for research into identifying the core palliative care services needed
and the best way of providing palliative care outside of working hours. This Cochrane review will
meet these priorities. It is important following the Liverpool Care Pathway and Neuberger review
(17) that we examine the most effective methods and models of specialist palliative care for the
acute hospital setting to ensure that there is an evidenced based approach to the delivery of
inpatient palliative care. By understanding what component of inpatient specialist palliative care
works, we are in a better position to instigate positive change. A recent Cochrane review has
provided valuable synthesis of evidence on the effectiveness and cost-effectiveness of home
palliative care services.(18) However, there is no such available evidence for inpatient specialist
palliative care. This review is therefore important as it can assist with providing much-needed
solutions to problems, and clarity regarding the effectiveness and cost-effectiveness of the
component parts of specialist palliative care in the acute setting.
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AIMS/OBIJECTIVES
Aim

To determine the effectiveness (in improving pain and other symptoms) and cost-effectiveness of
inpatient specialist palliative care in acute hospitals.

Objectives

e To determine the effectiveness of inpatient palliative care services compared with best usual
care on pain.

e To determine the effectiveness of inpatient palliative care services compared with best usual
care on quality of life and mortality/survival.

e To determine the effectiveness of inpatient palliative care services compared with best usual
care on caregiver burden, mental health and bereavement.

e To determine the different models and out-of-hours arrangements of inpatient palliative

care teams and their influence on effectiveness and cost-effectiveness.

o To determine effect of inpatient palliative care services on costs to the NHS

o To assess whether inpatient palliative care services result in adverse effects

RESEARCH QUESTION

Are inpatient specialist palliative care services in acute hospital effective and cost-effective?
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METHODS
Design: Cochrane review, meta-analysis and meta-synthesis.
This project had previously been approved by Cochrane and had been published as a protocol:

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD011619/abstract;jsessionid=0EFE71279F6E
393305A10FC0721607B1.f03t04

The protocol was withdrawn by Cochrane as the deadline for the project had passed. A number of
authors on the original protocol had left the project. In addition, we realised from our scoping that
the body of literature was large and we did not have the resources to complete this without
dedicated staff for the project. Therefore we sought funding and have closely liaised with Cochrane
about this. We have now resubmitted the revised protocol (greatly strengthened by the HS&DR
review process) and are awaiting acceptance. We will aim to start the project April 2017 and do not
anticipate delay.

Participants

o Adult (> 18 years) patients admitted to an acute hospital for > 24 hours and those in receipt
of inpatient specialist palliative care while an inpatient in an acute hospital

o These patients will be diagnosed with advanced, life-limiting or life-threatening
illness (malignant or non-malignant), which is likely to compromise the patient's
quality of life in some way

o Unpaid caregivers of patients receiving inpatient specialist palliative care

o Unpaid caregivers are likely to be family, friends or significant others associated
with the patient (19)

Intervention

The intervention examined in this review is inpatient specialist palliative care. Inpatient specialist
palliative care encompasses interventions delivered to patients with advanced (20), life-limiting (21),
or life-threatening illness (22), which is likely to compromise their quality of life. The care is provided
to the patient while they are admitted as inpatients to acute care hospitals. The intervention aims to
prevent and/or relieve physical, psychological, social and spiritual problems. It is provided to
patients with a malignant and/or non-malignant condition who may or may not be at the end of
their life.(23) Population-based estimates of specialist palliative care have indicated which
populations require specialist palliative care (24), including those with malignant neoplasms and
non-malignant and other health-related conditions, specifically: heart disease, including
cerebrovascular disease, renal disease, liver disease, respiratory disease, neurodegenerative disease
(Huntington’s disease, Parkinson’s disease, multiple sclerosis, motor neuron disease, multi-system
degeneration, progressive supranuclear ophathlmoplegia, Alzheimer's dementia and senility), and/or
human immunodeficiency virus (HIV) infection/acquired immune deficiency syndrome (AIDS).


http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD011619/abstract;jsessionid=0EFE71279F6E393305A10FC0721607B1.f03t04
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD011619/abstract;jsessionid=0EFE71279F6E393305A10FC0721607B1.f03t04
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Inpatient specialist palliative care comprises of the following essential components:

1. care coordinated by a multi-professional or multi-disciplinary team;

2 collaboration between specialist palliative care providers and generalist providers;
3. holistic care; and

4 complexity, feelings of loss and uncertainty.(22)

The intervention is provided to patients who are inpatients in an acute hospital and their families.
Inpatient wards include, for example, palliative care units in the hospital, intensive care units,
oncology wards, care of the elderly wards, or accident and emergency departments. The
intervention is administered by hospital staff who have completed specialist training in palliative
care or who have obtained clinical competencies and professional characteristics required for the
delivery of inpatient specialist palliative care through clinical experience working.(14)

How the intervention might work

Although positive outcomes, such as symptom reduction, improved quality of care and care
coordination, and reduced hospital costs can result from specialist palliative care, qualitative
modelling and empirical testing is yet to definitively establish how inpatient specialist palliative care
might work. Therefore, any descriptions of how specialist palliative care may work are speculative.
That acknowledged, inpatient specialist palliative care may work with patients by improving
symptoms (including pain) (25), improving care quality(26), reducing futile medical interventions
(27) and reducing hospital costs.(28) Figure 1 demonstrates how inpatient specialist palliative care
may work.
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Figure 1 How inpatient specialist palliative care may work

Directly improving symptoms
(including physical and/or
psychological symptoms, such as
uncertainty and feelings of loss)
through specialist interventions
and holistic care

Improving care quality and the
tenor of care through assisting
patients, unpaid caregivers and
staff through delivering or
facilitating improved care
oordination and person-centred
holistic care

Reducing unnecessary hospital
costs through significant
reduction in pharmaceutical,
laboratory and intensive care
unit costs

Reducing futile medical
interventions by mitigating
against disease-modifying

priorities while also enabling
patient dignity and autonomy

Inpatient specialist palliative care varies between settings and countries. In order to allow for these
differences, inpatient specialist palliative care will include care for patients with an advanced, life-
limiting or life-threatening illness that is likely to compromise the patient’s quality of life in some
way with or without pre-bereavement care for unpaid caregivers (provided while the patient is alive
and in hospital to either the unpaid caregiver alone or together with the patient). (9) The
intervention must be aiming to address the primary outcome of this review and/or a secondary
outcome. It must also be delivered by a specialist palliative care team or by a "specialist palliative
palliative care" (but not a generalist palliative care member, as defined in Shipman 2008

care",
(29)).

Similarly to a previous Cochrane systematic review that has examined home palliative care (18), we
will exclude trials evaluating inpatient specialist palliative care practitioners’ provision of only a
biomedical component of palliative care (for example, oxygen therapy) as this does not encompass
the holistic nature of palliative care assessment or treatment. In addition, in order to limit the size of
this review and heterogeneity, specialist palliative care delivered to patients by outreach hospital
services or within hospital outpatient services will not be included in the review. Specialist palliative
care provided to unpaid caregivers in hospital settings and/or hospital outpatients will be included.
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This is because unpaid caregivers are likely to be seen as outpatients or in treatment rooms by
hospital staff in the hospital to address pre-bereavement outcomes. Previous Cochrane reviews
examining the effectiveness and cost-effectiveness of palliative care have been limited by the
heterogeneity of both palliative care interventions and "usual care" .(18) Limiting our review in this
way will help limit heterogeneity.

Comparator

Comparisons will be made with usual care. Usual care is defined as inpatient hospital care without
any specialist palliative care input (for example, oncological care only), or community care (for
example, primary or specialist care provided in the patient’s place of residence). We will extract
descriptive data on what is involved in each intervention. Detailing these items will help address
different implications regarding associated cost-effectiveness and costs in studies with various study
designs and diverse specialist palliative care and usual care interventions.

Outcome

The primary and secondary outcomes for this review are developed from previous reviews regarding
the effectiveness of palliative care. (9, 18, 30, 31) They reflect the multi-component nature of
palliative care and the provision of both direct (e.g. face-to-face delivery of patient care) and indirect
patient care (e.g. concerning practitioners' prescribing rationale), and care for unpaid caregivers
while the inpatient is still alive. We have chosen to measure pain as our primary outcome rather
than quality of life. Research has shown that conducting meta-analysis on data from instruments
that do not measure the same underlying constructs or ones that differ substantially due to
responsiveness (as is possible for patient-reported quality of life instruments) may be problematic,
leading to between-study heterogeneity and biased meta-analysis.(32) Pain control is a top priority
for many potential palliative care patients and their unpaid caregivers in many countries (33), and
can be assessed by either the patient or by a proxy i.e. a healthcare clinician or an unpaid caregiver.
The use of pain as the primary outcome incorporates a patient-level clinical outcome as central to
the review.

Primary outcome
. Pain, measured using validated assessment scales e.g. pain item of the Palliative care
Outcome Scale

Secondary outcomes

. Patient other symptoms, specifically physical, psychological (for example, anxiety and/or
depression or distress), social and/or spiritual domains, either patient or proxy-reported

. Quality of life, measured using generic and disease/condition specific health related quality
of life measures.

. Satisfaction with care, measured using validated assessment scales.

. Patient mortality/survival
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. Unpaid caregiver symptom control, specifically physical, psychological (for example, anxiety
and/or depression), social or spiritual domains, either unpaid caregiver or proxy-reported
. Unpaid caregiver burden, including emotional strain, burden, distress, mastery or positive
aspects of caregiving
. Unpaid caregiver pre- and post-bereavement outcomes
. Cost outcomes:

o Inpatient hospital costs, including inpatient length of stay, consultations with

healthcare professionals, investigations, treatments, equipment and medication
prescribed by care provision (for example, usual care, specialist palliative care,
usual care plus specialist palliative care)

o) Unpaid caregiver costs from a societal perspective wherever possible (costs of
caregivers' time off work, patient and caregivers' out-of-pocket expenses e.g.
travel and child care costs, and any lost-opportunity costs);

Measures of cost-effectiveness
Economic evaluation outcome measures incorporating incremental cost
effectiveness ratios using service cost data and condition specific outcome
measures or quality-adjusted life years (QALYS) or an equivalent

o Adverse effects

o Increased clinical depression, increased psycho-social-emotional distress, and early

and/or increased mortality

Criteria for considering studies for this review
Types of studies

We will examine both effectiveness and cost-effectiveness components. Although the number of
randomised controlled trials (RCTs) in palliative and end-of-life care is steadily increasing (34), they
remain few in number. Non-randomised studies can provide important understanding on the
effectiveness of palliative care services (9), but only with careful attention paid to the likelihood of
bias. (35)

We will include studies that examine inpatient specialist palliative care through a RCT or other trial
design. Individual- and cluster-unit randomisation will also be included. The type of non-randomised
studies we are interested in include: quasi-experimental studies, interrupted time series (ITS)
studies, controlled before and after (CBA) studies, cohort and case-control studies. We will use the
list of study design features given in the Cochrane Handbook for Systematic Reviews of Interventions
to identify the characteristics of non-randomised studies in order to include all eligible studies.(36)
We recognise that heterogeneity will be greater in a systematic review of non-randomised studies
than in a systematic review of randomised trials. Therefore, we will consider very carefully the likely
extent of heterogeneity between included studies when deciding whether to pool findings
guantitatively (i.e. by meta-analysis). We expect pooling of effect estimates from non-randomised
studies to be the exception, rather than the rule. We will use established approaches to include and
analyse non-randomised studies following Chapter 13 of Cochrane Hand book for Systematic
Reviews of Interventions 2011.(36)

10
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All studies must evaluate effectiveness regarding one of the stated primary and/or secondary
outcomes stipulated for this review. In the economic component of the review, studies to be
included are those that are conducted alongside (or as part of) the main effectiveness trial and ones
that also meet the eligibility criteria for the effectiveness component. Full economic evaluation (i.e.
cost-effectiveness analyses, cost-utility analyses, cost-benefit analyses); partial economic evaluations
(i.e. cost analyses, cost-description studies, cost-outcome descriptions); and studies reporting more
limited information, such as estimates of resource use or costs associated with service use are
eligible for review.

Search methods for identification of studies

We will identify studies through electronic searches, hand searching, electronic citation tracking,
personal contact and searching of grey literature. We will not place restrictions on language; non-
English papers will be assessed with the assistance of a native speaker, wherever possible. Where
non-English studies are located and not able to be included in the review (due to a lack of resources
to enable data extraction, for example), we will report accordingly to ensure transparency.

Electronic searches

We will identify studies by searching the databases listed below, using a combination of key terms
and MeSH terms:

o Cochrane Library (Cochrane Central Register of Controlled Trials (CENTRAL), Cochrane
Database of Systematic Reviews (CDSR), Database of Abstracts of Reviews of Effects (DARE), Health
Technology Assessment (HTA)) (current issue);

. MEDLINE & MEDLINE-in-Process (1947 to present);

o EMBASE (1974 to present);

. CINAHL (1981 to present);

o PsycINFO (1806 to present);

o CareSearch, Australian Government's Department of Health and Ageing

(http://www.caresearch.com.au/) (from inception to present).

We will also search the following health economic databases to identify further studies:

. National Health Service Economic Evaluation Database (NHS EED) (current issue);

. Health Economics Evaluation Database (HEED) (current issue);

. European Network of Health Economics Evaluation Databases (EURONHEED) (1980 to
present).

We will modify the MEDLINE search strategy (which has been approved by Cochrane) for use in
other databases (Appendix 2).

Searching other resources

Hand searching
We will screen the reference lists of all included studies and relevant reviews for additional studies.

11
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Electronic citation tracking
We will use the "Citation tacking" option in MEDLINE for lateral searching on the included studies, as
recommended for palliative care reviews.(19)

Personal contact

When indicated to support data analysis, we will attempt to contact key investigators identified from
the included studies for unpublished data or knowledge of grey literature. The collective knowledge
of the Cochrane Pain, Palliative and Supportive Care Group editorial team will also be used to
identify potential investigators and their studies to approach regarding unpublished data and their
knowledge of grey literature.

Data collection and analysis

Selection of studies

Two authors (SB and research assistant) will independently screen all titles and abstracts identified
in our electronic searches. If, after reading the abstract, doubt persists regarding the eligibility of the
study, we will retrieve the full-text articles for further assessment and again these full-text articles
will be assessed by the two authors independently. A third author (CE) will adjudicate any
discrepancies between the two authors’ assessment of eligibility. Disagreements will be resolved by
discussion and consensus. We plan to illustrate our study selection process using a Preferred
Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram (37), as
recommended in the Cochrane Handbook for Systematic Reviews of Interventions.(36)

Data extraction and management

Two authors (SB and research assistant) will independently extract and enter data from all included
studies using a data extraction form developed for the review. Disagreements will be resolved by
discussion and consensus with a third author (CE). The data extraction form has been adapted from
a form used in a previous review on the effectiveness of home palliative care.(18) Drawing on an
existing data extraction form enables future work comparing the effectiveness and cost-
effectiveness of specialist palliative care across care settings.

Assessment of risk of bias in included studies

Two authors (SB and research assistant) will independently assess the quality of all selected RCTs
using the Cochrane Effective Practice and Organisation of Care (EPOC) criteria for effectiveness
studies.(38) For non-randomised studies, we will use the 'Cochrane Risk Of Bias Assessment Tool for
Non-Randomized Studies of Interventions'.(39) For full economic evaluations, we will use a 35-item
checklist employed by BMJ for authors and peer reviewers of economic submissions; a shorter
version of this checklist will be used for partial economic evaluation.(40) In order to identify low
quality evaluation, each item of the checklist will be equally weighted and scored either 1
(addressed), 0.5 (unclear) and 0 (not addressed)(41) and in order to allow for appraisal of each
component of selected studies, we will complete an average score for each section (study design,
data collection, analysis and interpretation of results). This is to avoid an overall average score,
which may mask specific areas of weakness. If useful, we will also calculate an overall average score
to provide some overall indication of quality. As used previously in palliative care systematic reviews

12
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(18), an average score under 0.6 will be considered as low quality. (41) We will assess the quality of
relevant economic modelling studies using the Philips Checklist.(42)

We will assess risk of bias in all other studies using the Cochrane Collaboration's tool for assessing
risk of bias (36), which involves assessment of individual domains, such as allocation concealment
and blinding. Blinding may not always be possible for many palliative care studies. In addition, as
with any research project, attempts at blinding may be unsuccessful once implementation occurs.
We will examine blinding in each study, including whether this occurred and whether it was
compromised during study implementation. These factors will be considered when interpreting the
results of the review. Similarly, we will report selection, performance, detection, attrition, reporting
and other sources of bias (where relevant). A summary of bias in relation to each important
outcome and also across studies will be provided as either low risk, unclear risk or high risk. We will
prepare 'Risk of bias' tables using the Cochrane Collaboration's statistical software, Review Manager
2014,

Cochrane guidance provides scope for assessing the risk of bias based on the likelihood that the
outcome will be influenced by lack of blinding. The guidance suggests that a common assessment of
risk be completed for all subjective outcomes (e.g. distress) as compared to objective outcomes (e.g.
mortality).(36) Accordingly, we will group all "subjective" primary and secondary outcomes as being
at high-risk of bias if blinding is unsuccessful. However, the mortality outcome is unlikely to be
influenced by lack of blinding. This will therefore be treated as a "low risk of bias" even if blinding is
unsuccessful.

Measures of treatment effect

If appropriate, we will undertake meta-analysis of the primary and secondary outcomes using
Review Manager 2014. We will evaluate the direction and size of the effect as well as looking at the
consistency of the effect across the selected studies. We will appraise the strength of the evidence
using the grading system recommended by the Cochrane Collaborative.(43) To measure treatment
effect, we will calculate a summary statistic for each study followed by an overall average treatment
effect. We will use odds ratios (ORs) with 95% confidence intervals (Cls) for each study to determine
whether pain was reduced or not.

Our primary outcome will be treated as a binary outcome. This will aid interpretation of the findings
for clinicians and address the heterogeneity of pain data. Pain outcome data in eligible studies is
likely to be presented as binary or ordinal data. This will involve transforming data by aggregating
adjacent categories. Decisions related to dichotomising data will be informed primarily by clinical
considerations with reference to the study population. Even though ORs will be used to detect
treatment effect, we will present findings as risk ratios (RRs) (or relative risk reduction) in order to
aid the use and interpretation of the findings by end users.

We will use either a fixed-effect or a random-effects model for meta-analysis. It is likely that a
random-effects model will be used as the true effect size may not be due to chance alone. Eligible
studies will most probably have been conducted with different populations, countries and years, for
example. It is therefore likely that we may incorporate the assumption of heterogeneity in our
review. However, should one true underlying fixed effect size be detected, we will use a fixed-effect
model.

13
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For secondary outcomes, we will either calculate standardised mean differences (SMDs) with 95%
Cls in both intervention(s) and comparator(s) in order to show the intervention effect involving
continuous data. For measures in the form of binary data, we will calculate ORs with 95% Cls.
Ordinal data may be transformed into dichotomous data by aggregating adjacent categories
together (informed by clinical judgement). If the same continuous outcome measure is used in all
studies and measured in the same way, then the results will be averaged and we will calculate a
mean difference (MD). If the outcome measures are the same, but they are measured differently in
each study, we will calculate the SMD. A SMD of less than or equal to 0.2 will constitute a small
effect, 0.2 to 0.5 will constitute a moderate effect and 20.8 will constitute a large effect. Statistical
significance will be assumed using a P value of < 0.05.

Measures of resource use and cost

We will present characteristics of the included health economics studies, such as year of study;
details of interventions and comparators; study design; data sources; jurisdiction and setting;
analytic perspective and time horizon, in the 'Characteristics of included studies' table as
recommended in the Cochrane Handbook for Systematic Reviews of Interventions.(36) We will
provide additional tables, which summarise checklists completed to inform assessments of the
methodological quality of included health economics studies. We will present point estimates of
measures of items of resource use and cost with associated measures of uncertainty for both the
target intervention and each of its comparators, as well as point estimates of incremental costs
and/or cost-effectiveness, again with associated measures of uncertainty. We will convert costs to
US dollars (USD) or Great British Pounds (GBP) (current year) based on Purchasing Power Parities
(PPP) and gross domestic product (GDP) deflators.

Cost-effectiveness

We will identify and report incremental cost per QALY (or equivalent) and cost-benefit ratios where
relevant. We will conduct further cost-effectiveness analysis depending on the level of data
retrieved. We will assess the methodological quality of selected studies using the Drummond and
Jefferson checklist for economic evaluations. (40, 44) We will supplement this with the Good
Practice Guidance produced by the ISPOR Task Force on Economic evaluations (45) and the Philips
checklist. (46)

We assume that few economic studies exist, therefore, the primary aim is to confirm or refute our
assumption. Only those studies meeting eligibility criteria relating to the target populations,
interventions, comparisons and outcomes will be included for the further analysis. We will report
characteristics of excluded studies in tables with reasons for exclusion as well as those of the
included studies.

We will proceed to meta-analysis for cost-effectiveness when at least three studies are included,
which investigate homogeneous inpatient palliative care using the same outcome measure.

If meta-analysis is possible, studies would be combined using a fixed effects model to give relative
risks with 95% confidence intervals (Cis) for binary outcomes and weighted or standardised mean
differences with 95% Cls for continuous outcomes. We will examine statistical heterogeneity using

14
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the chi-square and I-square statistics. In case these statistics indicate heterogeneity, we will use
random effects model.

Unit of analysis issues

Issues in the analysis of studies with particular characteristics, for example cross-over trials and
cluster randomised trials, will be addressed once, and if, such studies are identified. We will report
intra-cluster correlations for cluster trials and adjustments will be completed where necessary. We
intend to use the intra-class correlation coefficient (ICC) supplied in eligible studies to adjust for
meta-analysis. If not supplied in the article, we will seek this information from the study authors. If
still unavailable, we will estimate an intra-class correlation to allow for meta-analysis.

Dealing with missing data

When data are missing from a study, we will contact the original investigator for clarification and
additional information where possible. Any strategy used for imputing missing data will be
described, as well as justifying the choice of the strategy used. We are also expecting to find studies
with missing intervention data (number of staff involved, skills and so on). The potential impact of
these missing data on the findings of the review will be examined in the discussion section. We will
seek clarity from authors regarding study population and interventions where required, especially to
aid examination of the components of the intervention.

Assessment of heterogeneity

We will examine and assess heterogeneity through the following three measures:

l.inspecting the studies to examine for plausible areas of heterogeneity based on clinical factors that
may influence findings of our meta-analysis;

2.inspecting the forest plots;

3.using the I’statistics to examine the extent and impact of heterogeneity between included studies.
We will explore reasons for heterogeneity n sensitivity analysis should high heterogeneity be
identified (I* 275%).(36)

Assessment of reporting biases

In order to detect and manage reporting bias, we will take steps to attend to:

emultiple (publication) bias through contacting authors to ascertain whether duplication has
occurred;

e|ocation bias by searching relevant national and international trial registries for all relevant studies
included (e.g. CENTRAL);

elanguage bias by including studies published in languages other than English, where possible, and if
their inclusion is not feasible then we will report on these studies to identify that their data was not
included in the review; and

eoutcome reporting will be addressed through comparing the findings in eligible studies with
published protocols where available.

In addition, if there are more than 10 included studies in our meta-analysis, we will use funnel plots
and visually inspect them for a/symmetry as means of determining the effects of any eligible small
study. We will also conduct relevant tests for asymmetry influenced by data type (e.g. continuous or
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dichotomous), to assist with examining publication bias and to overcome any reliance on visual
inspection.(47) Should small-study effects be identified, we will conduct sensitivity analysis to
examine different assumptions and their impact on the review findings. We will determine fixed-
effect and random-effects estimates of the intervention effect if it becomes evident that there is
between-study heterogeneity. When asymmetry is observed, we will consider publication bias as
one (of several) plausible explanations .(39)

As the potential for bias is greater in a non-randomised study than in a well-conducted randomised
trial (48), we will pay particular attention to selection bias and reporting bias for non-randomised
studies. We will critically appraise all studies and assess their risk of bias following guidance from the
Cochrane Hand book for Systematic Reviews of Interventions.(36)

Non-randomised studies are generally assessed as low in quality, but can be appraised higher if
indicated by a large magnitude of effect or lack of concern about confounding .(49) We expect
pooling of effect estimates from non-randomised studies to be the exception, rather than the rule
and will follow Cochrane Hand book for Systematic Reviews of Interventions (36) guidance at all
times.

Data synthesis

Should the eligible studies not be sufficiently homogenous to permit meta-analysis, we will extract
guantitative data (means, standard deviations, frequencies and proportions, test coefficients, 95%
confidence intervals and effects sizes, where available) and techniques used in narrative synthesis
will be employed to analyse the data, including:

etabulation, which will involve inserting the main elements of extracted data into a table format;
stextual descriptions, which will involve collating a summary description of each included study;
eclustering of group textual descriptions according to attributes; and

svote counting to determine how often certain attributes were reported .(50)

Where possible, we will include qualitative data from nested or embedded qualitative studies where
gualitative data has been used as part of the trial to assess the effectiveness or cost-effectiveness of
the intervention. We will analyse these through narrative synthesis methods.

Subgroup analysis and investigation of heterogeneity

As part of our primary objective, we will be identifying the effective components and determining
the comparative effectiveness of inpatient specialist palliative care in acute hospitals for adults with
advanced illness and their caregivers. We will compare the resources and costs associated with
these services and determine their cost-effectiveness; compare the effectiveness by disease type
(e.g. malignant and non-malignant groups) inpatient settings and country; examine other sources of
heterogeneity, including interventions offering only single or few components of palliative care, and
the applicability of meta-analysis. We will also examine how the different models and out of hours
arrangements influence effectiveness and cost-effectiveness.

We will perform subgroup analysis using the following components known to influence the
effectiveness of inpatient specialist care and in relation to particular patient groups.
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1. Patient characteristic of disease type, including malignant and non-malignant
disease to improve the evidence base for different types of palliative care populations .(31)
2. Frailty associated with advanced age due to how valuable these findings will be to
society and future commissioning of services.

3. Inpatient specialist palliative care team composition (for example, physician-led as
compared to nurse-led palliative care services) and organisation (for example, 24-hour
access versus temporally restricted access) to examine the effectiveness of different models
of service provision and to inform service delivery and configuration. This subgroup analysis
will aid the identification of key components of inpatient specialist palliative care
models.(31) In addition we will consider which models of specialist palliative care work best
for which patients. During this review, we will measure what the authors are meaning by
specialist in patient palliative care in each instance. We will aim to develop a taxonomy of
the components. As such we will aim to fully understand what the intervention is and clearly
present this, allowing clear and transparent conclusions about the data to be reached. In
addition, this will provide an important methodological contribution to palliative care for
future studies. The review will also generate insights into barriers and facilitators and the
different points in the pathway in which specialist palliative care could have an impact.

4. Country of origin will also be explored due to differences in care structures and the
availability of inpatient specialist palliative care, and any associated impact of this on
effectiveness and cost-effectiveness.

Sensitivity analysis

We plan to conduct sensitivity analyses due to heterogeneity related to clinical (e.g. intervention
type, patient population) and statistical reasons inherent within eligible studies. The I? statistic will
help us examine the extent and impact of heterogeneity between included studies. We will explore
reasons for heterogeneity using sensitivity analysis when high heterogeneity (1> 275%) is evident.(36)

Plan of investigation and timetable

Assuming a start date of May 2017, the project timetable will be as follows:
Form the advisory group — May 2017;

Literature searching and study retrieval -May 2017;

Assess studies for inclusion — June 2017 — July 2017,

Project Steering Group Meeting- July 2017;

Assessment of study quality and data extraction — August to November 2017
Data synthesis — December to March 2018;

Updating of searches and systematic review — March 2018;

Project Steering Group Meeting- March 2018;

Drafting of Cochrane review— April 2018;

Patient and Public Involvement

Patient and public involvement led directly to the development of this review. In a study funded by
NIHR and managed through the UK Medical Research Council (called MORECARE - Methods Of
Researching End of life Care(51))we developed research based guidance to improve end of life care
research. Patients and the public were included as integral in all stages, including several members
who actively participated in the consultations, and also the project advisory group. In this the
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patients and families identified the need for a systematic review, and then commented on and
honed the questions, aims and objectives, including the priority questions. Based on this we
developed the protocol and this application.

In addition, we have referred to the James Lind Alliance priorities (16) when developing our
application: Our research specifically will help to answer “what are the core palliative care services
that should be provided no matter what the patients’ diagnoses are?” and “what are the best ways
of providing palliative care outside of working hours?”.

A patient (DM) and a carer (GB) are both co-applicants on this application and have both been
involved in preparing this application. They will attend Project Steering group meetings and provide
advice to the research team as needed. The patient and carer will be closely involved in
dissemination of the research to ensure that as many of the end service users are reached. To
support this, we have costed their time into the grant proposal. In addition, we have a PPl group at
the Cicely Saunders Institute and we will present to the “Dragon’s Den” group, receive feedback and
change aspects as needed.
http://www.kcl.ac.uk/Ism/research/divisions/cicelysaunders/patients/ppi.aspx.

Expertise and justification of support required

The team is a multi-disciplinary collaboration between clinical academic teams throughout the UK.
SB will lead the project, and oversee all aspects. She is a Consultant (hon senior lecturer) in palliative
medicine. Her PhD trialled a hospital to home complex intervention in palliative care, and she has
conducted systematic reviews of therapies and services. IJH is the senior co-applicant, and will
support SB in all aspects, bring particular expertise in systematic review methods and complex
evaluation design. IJH is Professor in Palliative Care and Policy, with a background in Palliative
Medicine and Public Health Medicine, and a NIHR senior investigator. She has over 550 research
papers in peer reviewed journals and extensive experience of conducting systematic reviews,
empirical trials and health services research in end of life and palliative care. In particular she was
senior investigator for a Cochrane review on the effectiveness and cost-effectiveness of home
palliative care.(18) CE is a NIHR Senior Clinical Lecturer in palliative care, led the NIHR/MRC
MORECare work on methods of Evaluating End of Life Care (51)and provides senior leadership for
qualitative and nursing components. FM is a Consultant and Reader in Palliative Medicine. She is
currently taking forward the NIHR funded C-CHANGE project (52) which amongst other things is
testing the effectiveness and cost-effectiveness of different models of palliative care. CT is a
Professor of Primary Care and Community Health and he was a co-Pl on the MORECare project and
will be leading on statistical aspects. Where needed we will approach our lead statistical colleagues
for specialist advice. GG is Professor of Palliative Care and her research interests include factors
contributing to inequity in access to palliative care services. DY is a palliative care health economist
and will lead the assessment of health economics.

DM is a patient diagnosed with MND and COPD. GB is a carer for his father who has accessed
palliative care services. Both DM and GB will provide valuable insight into the needs of patients and
carers.

The support required and timetable to be followed for the proposed research are based on our
estimates of the likely workload involved and reflect the scope of the project. The main cost for the
proposed research is for staff time to undertake the systematic review. We have carried out scoping
searches to identify potential studies of relevance and estimated the time cost for reviewing them.
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In order to deliver the components of the project, a multi-disciplinary team with expertise clinical
and palliative care research (especially previous Cochrane reviews).The day-to-day project work will
be shared between the research assistant and SB. IJH, CE and FM, CT, GG, DY will assist in the
interpretation of the research evidence, attend project meetings and support the dissemination
plans for the research. Funding for travel, subsistence and conference fees for a national and
international conference have been included to ensure the results of the review are widely
disseminated .Costs of PCs and appropriate software are included at the Trust minimum cost.
Funding for travel and catering expenses will be required for co-applicants for two project meetings
to be held in London. In addition to staff costs we have included costs for PPl and dissemination
plans including an open access journal publication.

19



Bajwah et al 2016

References

1. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al. Disability-adjusted life
years (DALYs) for 291 diseases and injuries in 21 regions, 1990-2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet. 2012 Dec 15;380(9859):2197-223. PubMed PMID:
23245608.

2. Murray SA, Kendall M, Boyd K, Sheikh A. lliness trajectories and palliative care. BMJ. 2005
Apr 30;330(7498):1007-11. PubMed PMID: 15860828. Pubmed Central PMCID: PMC557152.
3. Kashihara D, Carper K. National health care expenses in the us civilian noninstitutionalized

population. Statistical Brief No 355 January 2012 Agency for Healthcare Research and Quality,
Rockville, MD. 2009:2.

4, Lafond S, Arora S, Charlesworth A, McKeon A. Into the red? The state of the NHS finances:
Nuffield Trust; 2014.

5. Care CtAP. Growth of palliative care in U.S. hospitals 2014 snapshot. In: Care CtAP, editor.
2014.

6. Zhao Y, Encinosa W. The costs of end-of-life hospitalizations, 2007. 2010.

7. Gruneir A, Mor V, Weitzen S, Truchil R, Teno J, Roy J. Where people die: a multilevel

approach to understanding influences on site of death in America. Med Care Res Rev. 2007
Aug;64(4):351-78. PubMed PMID: 17684107.

8. Evans CJ, Ho Y, Daveson BA, Hall S, Higginson |J, Gao W, et al. Place and cause of death in
centenarians: a population-based observational study in England, 2001 to 2010. PLoS Med. 2014
Jun;11(6):e1001653. PubMed PMID: 24892645. Pubmed Central PMCID: PMC4043499.

9. Higginson 1J, Finlay 1G, Goodwin DM, Hood K, Edwards AG, Cook A, et al. Is there evidence
that palliative care teams alter end-of-life experiences of patients and their caregivers? J Pain
Symptom Manage. 2003 Feb;25(2):150-68. PubMed PMID: 12590031.

10. End of life care strategy - Promoting high quality care for all adults at the end of life. In:
Health Do, editor. 2008.

11. Connor SR, Bermedo MCS, Alliance WPC, Organization WH. Global atlas of palliative care at
the end of life2014.

12. Meier DE. Increased access to palliative care and hospice services: opportunities to improve
value in health care. The Milbank quarterly. 2011 Sep;89(3):343-80. PubMed PMID: 21933272.
Pubmed Central PMCID: 3214714.

13. Higginson 1J, Finlay I, Goodwin DM, Cook AM, Hood K, Edwards AG, et al. Do hospital-based
palliative teams improve care for patients or families at the end of life? J Pain Symptom Manage.
2002 Feb;23(2):96-106. PubMed PMID: 11844629.

14. Commissioning Guidance for Specialist Palliative Care: helping to deliver commissioning
objectives. London, UK: Association for Palliative Medicine of Great Britain and Ireland, Consultant
Nurse in Palliative Care Reference Group, Marie Curie Cancer Care, National Council for Palliative
Care and Palliative Care Section of the Royal Society of Medicine; 2012.

15. Physicians RCo. End of Life Care Audit-Dying in Hospital. London: RCP; 2016.

16. Alliance JL. Palliative and end of life care Priority Setting Partnership: Putting patients, carers
and clinicians at the heart of palliative and end of life care research. . James Lind Alliance 2015.

17. More care, less pathway: A Review of the Liverpool Care Pathway. Crown; 2013.

18. Gomes B, Calanzani N, Curiale V, McCrone P, Higginson 1J. Effectiveness and cost-

effectiveness of home palliative care services for adults with advanced illness and their caregivers.
Cochrane Database Syst Rev. 2013;6:CD007760. PubMed PMID: 23744578. Pubmed Central PMCID:
PMC4473359.

19. Payne S. EAPC Task Force on Family Carers White Paper on improving support for family
carers in palliative care: part 1. European Journal of Palliative Care. 2010;17(5):238-45.

20. (C-TAC) CtTAC. Policy Framework.

21. Australia PC. A guide to palliative care service development: A population based approach.
2005.

20



Bajwah et al 2016

22. Care NCPfQP. Clinical practice guidelines for quality palliative care: National Consensus
Project for Quality Palliative Care; 2009.
23. Grady PA. Introduction: papers from the National Institutes of Health state-of-the-science

conference on improving end-of-life care. Journal of Palliative Medicine. 2005;8(supplement 1):s-1-s-
3.

24, Murtagh FE, Bausewein C, Verne J, Groeneveld El, Kaloki YE, Higginson IJ. How many people
need palliative care? A study developing and comparing methods for population-based estimates.
Palliat Med. 2014 Jan;28(1):49-58. PubMed PMID: 23695827.

25. Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane S, Jackson VA, et al. Early palliative
care for patients with metastatic non-small-cell lung cancer. N Engl J Med. 2010 Aug 19;363(8):733-
42. PubMed PMID: 20818875.

26. Daveson BA, Alonso JP, Calanzani N, Ramsenthaler C, Gysels M, Antunes B, et al. Learning
from the public: citizens describe the need to improve end-of-life care access, provision and
recognition across Europe. Eur J Public Health. 2014 Jun;24(3):521-7. PubMed PMID: 23487548.
Pubmed Central PMCID: PMC4032478.

27. Harris I, Murray SA. Can palliative care reduce futile treatment? A systematic review. BMJ
Support Palliat Care. 2013 Dec;3(4):389-98. PubMed PMID: 24950518.

28. Morrison RS, Penrod JD, Cassel JB, Caust-Ellenbogen M, Litke A, Spragens L, et al. Cost
savings associated with US hospital palliative care consultation programs. Archives of Internal
Medicine. 2008;168(16):1783-90.

29. Shipman C, Gysels M, White P, Worth A, Murray SA, Barclay S, et al. Improving generalist
end of life care: national consultation with practitioners, commissioners, academics, and service user
groups. BMJ. 2008;337:a1720. PubMed PMID: 18829640. Pubmed Central PMCID: PMC2659492.
30. Gysels M, Richardson A, Higginson 1J. Communication training for health professionals who
care for patients with cancer: a systematic review of effectiveness. Support Care Cancer. 2004
Oct;12(10):692-700. PubMed PMID: 15258839.

31. Higginson 1J, Evans CJ. What is the evidence that palliative care teams improve outcomes for
cancer patients and their families? Cancer J. 2010 Sep-Oct;16(5):423-35. PubMed PMID: 20890138.
32. Puhan MA, Soesilo |, Guyatt GH, Schunemann HJ. Combining scores from different patient

reported outcome measures in meta-analyses: when is it justified? Health Qual Life Outcomes.
2006;4:94. PubMed PMID: 17156420. Pubmed Central PMCID: PMC1712224.

33. Bausewein C, Calanzani N, Daveson BA, Simon ST, Ferreira PL, Higginson 1J, et al. 'Burden to
others' as a public concern in advanced cancer: a comparative survey in seven European countries.
BMC Cancer. 2013;13:105. PubMed PMID: 23496878. Pubmed Central PMCID: PMC3637205.

34. Rinck GC, van den Bos GA, Kleijnen J, de Haes HJ, Schade E, Veenhof CH. Methodologic
issues in effectiveness research on palliative cancer care: a systematic review. J Clin Oncol. 1997
Apr;15(4):1697-707. PubMed PMID: 9193371.

35. Field D, Reid D, Payne S, Relf M. Survey of UK hospice and specialist palliative care adult
bereavement services. Int J Palliat Nurs. 2004 Dec;10(12):569-76. PubMed PMID: 15750516.

36. Green S. Cochrane handbook for systematic reviews of interventions version 5.1. 0 [updated
March 2011]. The Cochrane Collaboration. 2011.

37. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gotzsche PC, loannidis JP, et al. The PRISMA
statement for reporting systematic reviews and meta-analyses of studies that evaluate health care
interventions: explanation and elaboration. Ann Intern Med. 2009 Aug 18;151(4):W65-94. PubMed
PMID: 19622512.

38. Collaboration C. Suggested risk of bias criteria for EPOC reviews. Oxford: Cochrane
Collaboration; 2013.

39. Sterne J, Higgins J, Reeves B. on behalf of the development group for ACROBATNRSI. A
Cochrane Risk Of Bias Assessment Tool: for Non-Randomized Studies of Interventions
(ACROBATNRSI), Version 1.0. 0, 24 September 2014. www riskofbias info. 2015.

21



Bajwah et al 2016

40. Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic
submissions to the BMJ. The BMJ Economic Evaluation Working Party. BMJ. 1996 Aug
3;313(7052):275-83. PubMed PMID: 8704542. Pubmed Central PMCID: PMC2351717.

41. Gonzalez-Perez J. Developing a scoring system to quality assess economic evaluations. The
European Journal of Health Economics. 2002;3(2):131-6.

42. Philips Z, Ginnelly L, Sculpher M, Claxton K, Golder S, Riemsma R, et al. Review of guidelines
for good practice in decision-analytic modelling in health technology assessment. 2004.

43, Van Tulder M, Furlan A, Bombardier C, Bouter L, Group EBotCCBR. Updated method
guidelines for systematic reviews in the Cochrane Collaboration Back Review Group. Spine.
2003;28(12):1290-9.

44, Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. Methods for the
economic evaluation of health care programmes: Oxford university press; 2015.

45, Ramsey SD, Willke RJ, Glick H, Reed SD, Augustovski F, Jonsson B, et al. Cost-effectiveness
analysis alongside clinical trials l1I-An ISPOR Good Research Practices Task Force report. Value Health.
2015 Mar;18(2):161-72. PubMed PMID: 25773551.

46. Philips Z, Bojke L, Sculpher M, Claxton K, Golder S. Good practice guidelines for decision-
analytic modelling in health technology assessment: a review and consolidation of quality
assessment. Pharmacoeconomics. 2006;24(4):355-71. PubMed PMID: 16605282.

47. Lau J, loannidis JP, Terrin N, Schmid CH, Olkin I. The case of the misleading funnel plot. BMJ.
2006 Sep 16;333(7568):597-600. PubMed PMID: 16974018. Pubmed Central PMCID: 1570006.

48. Kato PM, Mann T. A synthesis of psychological interventions for the bereaved. Clinical
psychology review. 1999 Apr;19(3):275-96. PubMed PMID: 10097872.
49, Higginson 1), Hart S, Burman R, Silber E, Saleem T, Edmonds P. Randomised controlled trial of

a new palliative care service: Compliance, recruitment and completeness of follow-up. BMC Palliat
Care. 2008;7:7. PubMed PMID: 18507817. Pubmed Central PMCID: 2442830.

50. Rodgers M, Sowden A, Petticrew M, Arai L, Roberts H, Britten N, et al. Testing
methodological guidance on the conduct of narrative synthesis in systematic reviews effectiveness
of interventions to promote smoke alarm ownership and function. Evaluation. 2009;15(1):49-73.

51. Evans CJ, Harding R, Higginson IJ. ‘Best practice’in developing and evaluating palliative and
end-of-life care services: A meta-synthesis of research methods for the MORECare project. Palliative
Medicine. 2013:0269216312467489.

52. Etkind SN, Daveson BA, Kwok W, Witt J, Bausewein C, Higginson lJ, et al. Capture, transfer,
and feedback of patient-centered outcomes data in palliative care populations: does it make a
difference? A systematic review. J Pain Symptom Manag. 2015;49(3):611-24.

53. Back AL, Li Y-F, Sales AE. Impact of palliative care case management on resource use by
patients dying of cancer at a Veterans Affairs medical center. Journal of palliative medicine.
2005;8(1):26-35.

54, Bendaly EA, Groves J, Juliar B, Gramelspacher GP. Financial impact of palliative care
consultation in a public hospital. Journal of palliative medicine. 2008;11(10):1304-8.

55. Cassel JB, Webb-Wright J, Holmes J, Lyckholm L, Smith TJ. Clinical and financial impact of a
palliative care program at a small rural hospital. Journal of palliative medicine. 2010;13(11):1339-43.
56. Ciemins EL, Blum L, Nunley M, Lasher A, Newman JM. The economic and clinical impact of an
inpatient palliative care consultation service: a multifaceted approach. Journal of palliative medicine.
2007;10(6):1347-55.

57. Cowan JD. Hospital charges for a community inpatient palliative care program. American
Journal of Hospice and Palliative Medicine. 2004;21(3):177-90.

58. Engelhardt JB, McClive-Reed KP, Toseland RW, Smith TL, Larson DG, Tobin DR. Effects of a
program for coordinated care of advanced illness on patients, surrogates, and healthcare costs: a
randomized trial. planning. 2006;11:15.

22



Bajwah et al 2016

59. Gade G, Venohr |, Conner D, McGrady K, Beane J, Richardson RH, et al. Impact of an
inpatient palliative care team: a randomized control trial. J Palliat Med. 2008 Mar;11(2):180-90.
PubMed PMID: 18333732.

60. Gomez-Batiste X, Tuca A, Corrales E, Porta-Sales J, Amor M, Espinosa J, et al. Resource
consumption and costs of palliative care services in Spain: a multicenter prospective study. J Pain
Symptom Manage. 2006 Jun;31(6):522-32. PubMed PMID: 16793492.

61. Hanson LC, Usher B, Spragens L, Bernard S. Clinical and economic impact of palliative care
consultation. J Pain Symptom Manage. 2008 Apr;35(4):340-6. PubMed PMID: 18261877.
62. Lo JC. The impact of hospices on health care expenditures--the case of Taiwan. Soc Sci Med.

2002 Mar;54(6):981-91. PubMed PMID: 11996030.

63. Morrison RS, Penrod JD, Cassel JB, Caust-Ellenbogen M, Litke A, Spragens L, et al. Cost
savings associated with US hospital palliative care consultation programs. Arch Intern Med. 2008 Sep
8;168(16):1783-90. PubMed PMID: 18779466.

64. Morrison RS, Dietrich J, Ladwig S, Quill T, Sacco J, Tangeman J, et al. Palliative care
consultation teams cut hospital costs for Medicaid beneficiaries. Health affairs. 2011 Mar;30(3):454-
63. PubMed PMID: 21383364.

65. Penrod JD, Deb P, Luhrs C, Dellenbaugh C, Zhu CW, Hochman T, et al. Cost and utilization
outcomes of patients receiving hospital-based palliative care consultation. J Palliat Med. 2006
Aug;9(4):855-60. PubMed PMID: 16910799.

66. Penrod JD, Deb P, Dellenbaugh C, Burgess JF, Jr., Zhu CW, Christiansen CL, et al. Hospital-
based palliative care consultation: effects on hospital cost. J Palliat Med. 2010 Aug;13(8):973-9.
PubMed PMID: 20642361.

67. Simoens S, Kutten B, Keirse E, Berghe PV, Beguin C, Desmedt M, et al. Costs of terminal
patients who receive palliative care or usual care in different hospital wards. J Palliat Med. 2010
Nov;13(11):1365-9. PubMed PMID: 21039226.

68. Smith TJ, Coyne P, Cassel B, Penberthy L, Hopson A, Hager MA. A high-volume specialist
palliative care unit and team may reduce in-hospital end-of-life care costs. J Palliat Med. 2003
Oct;6(5):699-705. PubMed PMID: 14622449.

69. Ward-Smith P, Korphage RM, Hutto CJ. Where health care dollars are spent when pediatric
palliative care is provided. Nursing economic$. 2008 May-Jun;26(3):175-8. PubMed PMID:
18616055.

70. White KR, Stover KG, Cassel JB, Smith TJ. Nonclinical outcomes of hospital-based palliative
care. Journal of healthcare management / American College of Healthcare Executives. 2006 Jul-
Aug;51(4):260-73; discussion 73-4. PubMed PMID: 16916119.

23



Bajwah et al 2016

APPENDIX 1

Summary of potential studies to include in review

Study Study Type Number of patients
Intervention Control
Back et al(53) Cohort study 82 183
Bendaly et al (54) Cohort study 61 55
Cassel et al(55) Cohort study 91 20
Ciemins et al(56) Cohort study 282 128
Cowan (57) Cohort study 164 152
Engelhardt et al (58) Randomised controlled trial 93 76
Gade et al (59) Randomised controlled trial 275 237
Gomez-Batiste et al(60) Cohort study 100 100
Hanson et al (61) Cohort study 104 1813
Lo(62) Cohort study 912 25,544
Morrison(63) Cohort study 2630 18,427
Morrison, Dietrich(64) Cohort study 475 1576
Penrod et al (65) Cohort study 82 232
Penrod et al (66) Cohort study 606 2715
Simoens et al (67) Cohort study 88 53
Smith et al (68) Cohort study 38 38
Ward-Smith et al(69) Cohort study 9 9
White et al(70) Cohort study 1774 520

In addition, the original nine studies in the Higginson et al (13) systematic review will be included.
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APPENDIX 2
MEDLINE search strategy

1. exp palliative care/

2. exp terminal care/

3. exp terminally ill/

4., palliat*.mp.

5. (terminal* adj3 (care or caring)).mp.

6. ((advanced or end stage or terminal) adj3 (disease* or ill* or cancer* or malignan*)).mp.
7. (last year of life or LYOL or life's end or end of life).mp.

8. or/1-7

9. exp hospitals/

10. inpatients/

11. ((hospital* or inpatient*) adj2 (base* or care or center* or centre* or interven* or management or
model* or nurs* or program* or service* or team* or therap* or treat*)).mp.

12. or/9-11

13.8 and 12

14. randomized controlled trial.pt.

15. controlled clinical trial.pt.

16. randomized.ab.

17. placebo.ab.

18. drug therapy.fs.

19. randomly.ab.

20. trial.ab.

21. groups.ab.

22. (random* or control* or intervention* or evaluat*).tw.

23. ((before and after) or case control* or cohort study or or quasi experiment* or time series).tw.
24. or/14-23

25.
26.

13 and 24
exp budgets/ or exp "costs and cost analysis"/ or economics/ or exp economics, hospital/ or exp

economics, medical/ or economics, nursing/ or exp "fees and charges"/ or exp resource allocation/ or

va
27

lue of life/
. (cost* or economic*).ti. or (cost* adj2 (effective* or utilit* or benefit* or minimi*)).ab. or economic

model*.tw. or (budget* or fee* or financ* or price* or pricing or resourc* allocat* or (value adj2

(m
28
29
30
31
32
33

onetary or money))).ti,ab.

. 0r/26-27

.13 and 28

.250r 29

. (animals not (humans and animals)).sh.
. hot 31

.32 and 30
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