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Background Patients living with life-limiting illnesses other than cancer constitute the majority of patients in need 
of palliative care globally, yet most previous systematic reviews of the cost impact of palliative care have not exclu-
sively focused on this population. Reviews that tangentially looked at non-cancer patients found inconclusive evi-
dence. Randomised controlled trials (RCTs) are the gold standard for treatment efficacy, while total health care costs 
offer a comprehensive measure of resource use. In the sole review of RCTs for non-cancer patients, palliative care 
reduced hospitalisations and emergency department visits but its effect on total health care costs was not assessed. 
The aim of this study is to review RCTs to determine the difference in costs between a palliative care approach 
and usual care in adult non-cancer patients with a life-limiting illness.

Methods A systematic review using a narrative synthesis approach. The protocol was registered with PROSPERO 
prospectively (no. CRD42020191082). Eight databases were searched: Medline, CINAHL, EconLit, EMBASE, TRIP data-
base, NHS Evidence, Cochrane Library, and Web of Science from inception to January 2023. Inclusion criteria were: 
English or German; randomised controlled trials (RCTs); adult non-cancer patients (> 18 years); palliative care provision; 
a comparator group of standard or usual care. Quality of studies was assessed using Drummond’s checklist for assess-
ing economic evaluations.

Results Seven RCTs were included and examined the following diseases: neurological (3), heart failure (2), AIDS (1) 
and mixed (1). The majority (6/7) were home-based interventions. All studies were either cost-saving (3/7) or cost-
neutral (4/7); and four had improved outcomes for patients or carers and three no change in outcomes.

Conclusions In a non-cancer population, this is the first systematic review of RCTs that has demonstrated a pallia-
tive care approach is cost-saving or at least cost-neutral. Cost savings are achieved without worsening outcomes 
for patients and carers. These findings lend support to calls to increase palliative care provision globally.
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Background
Even though the provision of palliative care is considered 
an essential component of a modern healthcare system, 
globally only a minority of people in need of palliative 
care currently receive it [1]. Considering the substantial 
increase in health care expenditure at the end of life [2, 
3], improving access to palliative care might be one of 
several instruments in a policy mix aimed at tackling ris-
ing health care costs.

Much of the evidence regarding the cost impact of 
palliative care is based on studies that include a major-
ity of patients with cancer even though patients living 
with chronic diseases other than cancer such as cardio-
vascular disease or chronic respiratory diseases consti-
tute the majority of patients in need of palliative care [1]. 
Two Cochrane reviews that examined a mix of patients 
with both cancer and non-cancer diagnoses concluded 
that the evidence is inconclusive [4, 5]. Non-Cochrane 
reviews of studies examining a mix of patients with both 
cancer and non-cancer diagnoses that include only ran-
domised controlled trials (RCTs) also find that there is 
minimal or inconclusive evidence that a palliative care 
approach is cost saving [6, 7]. Reviews that include ret-
rospective studies, on the other hand, tend to find that a 
palliative care approach reduces health care costs [8, 9]. 
The only review of RCTs that has focused on patients 
with non-cancer diagnoses alone found that palliative 
care reduced hospitalization and emergency department 
use but did not examine the impact of palliative care on 
total health care costs [10].

The dearth of reviews that focus on non-cancer 
patients and examine total health care costs means it is 
unclear whether palliative care can achieve cost savings 
for patients with a non-cancer diagnosis. Total health 
care costs capture resource use across all parts of the 
health care sector such as hospital care, primary care and 
community care. By expressing resource use in monetary 
terms they can provide a more comprehensive measure 
of resource use compared to non-monetary measures 
such as hospitalization, outpatient visit, GP visit or read-
mission. For example, a palliative care approach might 
reduce hospital use but not result in overall cost sav-
ings if it simply shifts care from hospitals to community 
settings.

Retrospective studies, included in some of the previ-
ous reviews, have a higher risk of bias. They are also less 
helpful in decision making as they investigate the effect 
of a palliative care approach in patients before their death 
whereas prospective studies examine individuals who 
are dying. Analysing data for patients before their death 
to inform decision making about patients who are dying 
can lead to biased results because the study populations 
and the time periods that are examined differ between 

studies of decedents and studies of the dying [11]. 
Reviews including lower quality studies reporting a bal-
ance of evidence towards cost-saving can be difficult to 
interpret.

The aim of this systematic review of RCTs is to deter-
mine the difference in costs between a palliative care 
approach and usual care in adult non-cancer patients 
with a life-limiting illness.

Methods
The study was conducted using the narrative synthesis 
approach by Popay et  al. [12]. The narrative synthesis 
allowed the textual, tabular, and graphical synthesis of  
the included studies about health care costs in adult non-
cancer patients. It was then reported using The Preferred  
Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) 2020 guidelines [13]. The protocol 
was registered in PROSPERO (CRD42020191082).

Eligibility criteria
Inclusion criteria were

(1) RCTs: published full articles and abstracts with suf-
ficient information on health care costs.

(2) adult patients (≥ 18 years) with non-cancer life-
limiting illnesses from the following non-cancer 
disease groups used in the Global Atlas of Palliative 
Care: lung diseases, heart diseases, cerebrovascular 
diseases, central nervous system diseases, diseases 
of liver, renal failure, HIV and dementia [1]. Studies  
including cancer and different age groups were 
included only when the data of adults with non-
cancer life-limiting illnesses could be extracted  
separately.

(3) A palliative care approach as defined by the World 
Health Organisation (2014) “an approach that 
improves the quality of life of patients and their 
families facing the problem associated with a life-
threatening illness, through the prevention and  
relief of suffering by eans of early identification  
and impeccable assessment and treatment of pain 
and other problems, physical, psychosocial and 
spiritual” [14].

(4) a comparator group of standard or usual care.
(5) The main outcomes were health care costs such 

as hospital costs, hospice costs, costs borne by 
patients, or costs borne by patients’ family mem-
bers and total costs, i.e. the sum of all health care 
costs included in a study.

Exclusion criteria were

(1) articles not written in English or German.



Page 3 of 12Janke et al. BMC Palliative Care          (2024) 23:200  

(2) retrospective studies, protocols, opinion pieces, 
editorials, or individual case reports.

(3) economic modelling studies that did not report 
health care use.

Information sources and search strategy
To ensure a comprehensive search, studies were identi-
fied from the following electronic databases: Medline, 
CINAHL, EconLit, EMBASE, TRIP database, NHS Evi-
dence (including NHS Economic Evaluation Database), 
Cochrane Library, and Web of Science. Databases were 
searched from inception to 26th January 2023. Search 
terms were developed together with the academic librar-
ian and tailored to each electronic database. Search 
terms for all databases are presented in Table 1. We also 
searched conference proceedings (2015 to 2021) of the 
European Association of Palliative Care (EAPC). Addi-
tionally, we checked the reference lists of all studies that 
satisfied inclusion criteria 2 to 5, i.e., the reference list 
checking included studies that were not RCTs such as 
other types of prospective studies as well as retrospective 
studies if they satisfied inclusion criteria 2 to 5.

Selection process
Results of the initial literature search were uploaded to 
Covidence, an online tool to support literature screen-
ing. After the removal of duplicates, two authors inde-
pendently screened the titles and abstracts for relevance. 
Full texts of all potentially relevant studies were assessed 
independently by two authors. Disagreements were 
resolved by consensus or by consulting a third reviewer. 
For the reference list checking one reviewer screened the 
titles in the reference lists and then screened the abstracts 
of all relevant references identified from the title screen-
ing. Full texts of all potentially relevant studies identified 
from the reference list checking where then assessed col-
laboratively by two reviewers.

Data collection process
Data from each study were entered on a data extraction 
form. Key fields on this form were study design, sample 
size, the definition of the patient population, type of pal-
liative care approach, difference in the quantity of health 
care use between palliative care approach and usual care 
and methods for determining differences. All studies 
were extracted by one author with a second author inde-
pendently cross-checking data extraction on 36% of the 
studies included and disagreements were resolved by dis-
cussion including with a third reviewer if necessary.

Data items and effect measures
The main outcomes were health care costs such as hos-
pital costs, costs borne by patients, or costs borne by 

patients’ family members. For each health care costs 
measure, the difference between a palliative care 
approach and usual care was extracted. If available, 
uncertainty measures were extracted, with confidence 
intervals presented in preference to p-values. Where a 
study did not report the difference but reported means 
for both patient groups, the difference was calculated if 
there was sufficient data.

Quality assessment
The quality of the included studies was assessed using the 
Drummond checklist for assessing economic evaluations 
[15]. We omitted Question 7 (Where costs and conse-
quences adjusted for differential timing?) as discounting 
was not relevant with time horizons of at most one year 
and Question 8 (Was an incremental analysis of costs and 
consequences of alternatives performed?) as our focus 
was on costs. Studies were classified as high, medium, or 
low quality. The quality assessment was carried out by a 
single reviewer. Two reviewers assessed 36% of included 
studies and disagreements regarding grading were 
resolved by discussion. No studies were excluded based 
on quality assessment.

Synthesis methods
As there were differences in study population, care set-
tings and measurement periods, we used a narrative syn-
thesis approach following the guidance by Popay et  al. 
[12]. The guidance describes the four main elements of 
a narrative synthesis: developing a theory of change; pre-
liminary synthesis; exploring relationships within and 
between studies; and assessing the robustness of the syn-
thesis. We addressed these four elements in an iterative 
process.

To develop a theory of change we consulted other 
reviews as well as primary studies. We found two poten-
tial mechanisms through which a palliative care approach 
might generate cost savings: 1) palliative care may reduce 
futile treatments by managing patients’ symptoms and in 
parallel improving patients’ understanding of their dis-
ease and establishing goals of care through optimal com-
munication [5, 16, 17] or 2) home-based palliative care 
may replace hospital care, with the costs of home-based 
palliative care being more than offset by the reductions in 
hospital costs [4, 18]. The review mentioned in the back-
ground section that focused on patients with non-cancer 
diagnoses provides empirical support for the first step 
of mechanism 2): palliative care reduces hospitalization 
and emergency department use [10]. In an early iteration 
our review question included both healthcare utilisation 
and costs. As a result of identifying mechanism 2) which 
clarifies that utilisation is only an intermediate step, we 
refined our review question to focus on costs.
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For the preliminary synthesis we used tabulation and 
vote counting. In a spreadsheet we completed one row 
for each relevant outcome with study characteristics such 
as study design, country, data collection period, diagno-
sis, type of palliative care approach, setting, sample size 
and measurement period and results such as our qual-
ity assessment, the outcome measure with and with-
out palliative care, the difference between these and a 
categorisation of this difference as showing a palliative 
care approach to be cost-saving, cost-increasing or cost-
neutral. We then counted how many rows fell into each 
of these categories both overall and within different sub-
groups delineated by the study characteristics.

To explore relationships within and between studies we 
examined moderator variables such as diagnosis, meas-
urement period and type of palliative care approach. In a 
later iteration we adopted the cost-effectiveness plane, a 
standard tool to present the results of cost-effectiveness 
studies, to graphically present the relationships between 
costs and patient outcomes within studies and the rela-
tionships between studies.

To assess the robustness of the synthesis we reflected 
critically on the synthesis process. This reflection 
addressed the two key aspects of robustness: the 

methodological quality of the included studies and the 
methodology of the synthesis. In an early iteration our 
review included any type of prospective study. As a result 
of the critical reflection we changed our inclusion cri-
teria to only include RCTs. As the literature contained 
several RCTs, lower quality prospective studies could be 
excluded from the review following the principle of best 
evidence introduced by Slavin [19]. Decisions made over 
the course of the synthesis process can be subjective. To 
minimise subjectivity, the synthesis was conducted by 
one reviewer and at the end of each iteration checked for 
consistency by the other reviewers. All reviewers then 
contributed to the decisions made for the next iteration 
of the synthesis process.

Results
Study selection
The search yielded 15,513 studies. After removing 5,320 
duplicates, 10,193 studies were identified for the title and 
abstract screening. Reference list checking yielded 21 
studies. 433 full-text manuscripts were screened, and 7 
articles met the inclusion criteria while 426 articles were 
excluded. Fig.  1 provides details on the study selection 
process.

Fig. 1 PRISMA flow diagram
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Study characteristics
Table 2 provides details for the studies included in the 
review. The included studies examined a range of dis-
ease groups. Two studies examined heart failure [20, 
21], three studies examined multiple sclerosis and other 
neurological conditions [22–24], one study examined 
AIDS [25] and one a mixture of diseases in older peo-
ple [26]. All the studies evaluated specific palliative care 
interventions. Nearly all of these specific palliative care 
interventions were delivered at patients’ homes. The 
only exception was an intervention that combined early 
palliative care with motivational interviewing delivered 
during clinics at an HIV care facility [25]. In terms of 
country, three studies were from the UK [22, 24, 26], 
one from the USA [25] and one each from Italy [23], 
Sweden [20], and Hong Kong [21]. The data collection 
period for most studies was 2010 to 2020 with only one 
study using data from 2000 to 2010 [22]. There was a 
total of 416 patients in the palliative care approach 
group and 389 patients in the usual care group.

Study quality
Table  3 presents the results of the quality assessment. 
Four studies were assessed as high quality and three as 
medium quality. Studies with more than one issue on 
the 10-point Drummond checklist (Reference) where 
judged as medium quality.

Results of syntheses
Overall, we found that a palliative care approach is cost 
saving or cost neutral. Table 2 presents detailed results 
for the individual studies, including graphical indica-
tors showing whether a result for a certain outcome 
suggests that a palliative care approach is cost saving, 
cost neutral or cost increasing. In terms of outcomes, 
five out of the 10 outcomes show cost savings, and the 
other five outcomes show cost neutrality. Aggregating 
findings at study level, three of the seven studies sug-
gest that a palliative care approach is cost saving [21, 
22, 25] while four suggest it is cost neutral. There is 
no clear pattern in terms of disease group: one study 
examining heart failure finds cost savings [21] while the 
other one finds cost neutrality [20]; one study examin-
ing multiple sclerosis finds cost savings [22] while the 
other two find cost neutrality [23, 24]. All three multi-
ple sclerosis studies had a relatively short measurement 
period of 12  weeks [22–24] but the two heart failure 
studies had different measurement periods, with cost 
savings found for a relatively short measurement period 
of 12 weeks [21] and cost neutrality found for a longer 
measurement period of 6  months [20]. On the other 

hand, the study with the longest measurement period 
of 12 months finds cost savings [25].

To check whether cost savings are achieved at the 
expense of care quality, we examine the effect meas-
ures reported in the studies. Table  2 lists these meas-
ures and provides graphical indicators showing whether 
a result for a certain effect measure suggests that a pal-
liative care approach improves patient outcomes, makes 
no difference or worsens patient outcomes. Across all 
effect measures, four out of 13 outcomes suggest that a 
palliative care approach improves patient outcomes, and 
the remaining nine outcomes suggest that it makes no 
difference.

To graphically present the relationships between the 
cost results and the patient outcome results within and 
between the studies, we use a tool commonly used in 
economic evaluation: the cost-effectiveness plane. Fig. 2 
presents a generic cost-effectiveness plane. On the hori-
zontal axis it shows the difference in effect, i.e. the differ-
ence in a specific patient outcome measure, between the 
new treatment and the usual treatment and on the verti-
cal axis the difference in cost between the new treatment 
and the usual treatment. The difference in effect between 
the new treatment and the usual treatment could be not 
statistically significant, statistically significantly negative 
or statistically significantly positive and the same for the 
difference in cost between the new treatment and the 
usual treatment. Thus, there are nine possible combina-
tions of cost and effect differences which are depicted 
using colour coding.

The green boxes indicate desirable combinations of 
cost and effect differences: the new treatment is both 
more effective and less costly or the new treatment is 
more effective with no statistically significant cost differ-
ence or the new treatment is less costly with no statisti-
cally significant effect difference. The red boxes indicate 
combinations that would lead to a rejection of the new 
treatment: the new treatment is both less effective and 
more costly or the new treatment is less effective with no 
statistically significant cost difference or the new treat-
ment is more costly with no statistically significant effect 
difference. The yellow boxes indicate combinations that 
require difficult decisions to be made: the new treat-
ment is both more effective and more costly or the new 
treatment is both less effective and less costly. Many new 
medical technologies fall into the former category, so a 
decision maker needs to decide whether the improved 
effectiveness is worth the additional costs. The grey box 
indicates that neither the effect difference nor the cost 
difference is statistically significant.

Figures 3 and 4 place the included studies on the cost-
effectiveness plane. Fig.  3 shows the position of each 
study with respect to the patient outcomes reported 
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Table 3 Quality assessment of the included studies using relevant questions on the Drummond checklist

Question 1: Was a well-defined question posed in answerable form? Question 2: Was a comprehensive description of the competing alternatives given? Question 
3: Was the effectiveness of the programmes or services established? Question 4: Were all the important and relevant costs and consequences for each alternative 
identified? Question 5: Were costs and consequences measured accurately in appropriate physical units before valuation? Question 6: Were costs and consequences 
valued credibly? Question 9: Was uncertainty in the estimates of costs and consequences adequately characterized? Question 10: Did the presentation and discussion 
of study results include all issues of concern to users?

Fig. 2 Generic cost-effectiveness plane

Fig. 3 Location of studies on the cost-effectiveness plane: patient outcomes
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while Fig.  4 shows the position for the carer outcomes 
reported. The patient outcomes are quality-adjusted life 
years (QALY) on the left-hand side of Fig. 3 and different  
versions of the Palliative Care Outcome Scale (POS) 
on the right-hand side of Fig.  3. The carer outcome  
in Fig.  4 is the Zarit Carer Burden Inventory (ZBI). 
Note that not all studies report all outcomes, so dif-
ferent studies are presented on each of the three  
cost-effectiveness planes.

The results are spread across four of the nine possible 
combinations: a palliative care approach (i) improves 
carer outcomes and is cost saving [22] (ii) improves 
patient outcomes while being cost-neutral [20, 23, 26], (ii) 
is cost-saving while making no difference to patient out-
comes [21, 22, 25] and (iii) is cost-neutral and makes no 
difference to patient or carer outcomes [23, 24, 26]. Thus, 
there is no suggestion that cost savings are accompanied  
by worse outcomes for patients or carers. The ideal 
situation of achieving both cost savings and improved 
outcomes for patients and carers, however, is rare.

Discussion
In a non-cancer population, this is the first systematic 
review of RCTs that has demonstrated a palliative care 
approach is cost-saving or at least cost-neutral. Cost 
savings are achieved without worsening outcomes for 
patients and carers.

These findings complement the findings in the only 
other systematic review that has focused on non-can-
cer patients with life-limiting illnesses. Quinn et al. [10] 
found that palliative care was associated with less health 
care use [10]. However, their measures of health care use 
were limited to emergency department use and hospitali-
zation, which we would expect to be lower as palliative 
care is often home-based. Our findings show that with a 

less partial measure – total health care costs – the impact 
of palliative care is less clear.

Two recent reviews that included both cancer and 
non-cancer patients report findings for both health care 
use and total health care costs and found moderate evi-
dence for reductions in hospital use but weaker evidence 
for palliative care reducing total health care costs [6, 27]. 
Kavalieratos et al. [27] stress that none of the RCTs in the 
review found that palliative care increases total health 
care costs [27] while both reviews found weak evidence 
of palliative care improving outcomes for patients and 
carers [6, 27]. Thus, despite the difference in the patient 
population – in both reviews around 70% of RCTs 
included in the review included patients with cancer 
– their findings are in line with our findings that a pal-
liative care approach is at best cost-saving and at worst 
cost-neutral while at best improving and at worst not 
affecting patient and carer outcomes. The two Cochrane 
reviews found that the evidence on total health care costs 
is inconclusive but in line with our results they found that 
palliative care is at worst cost-neutral [4, 5].

Our findings differ from the findings of reviews that 
include observational studies in addition to RCTs for 
both cancer and non-cancer patients in that they tend 
to report that a palliative care approach reduces total 
health care costs [8, 9, 28, 29]. The majority of the evi-
dence in these reviews comes from observational stud-
ies that at best control for confounding using propensity 
score methods [9], multivariate regression analysis [29] 
or before-and-after comparisons [8, 29]. Observational 
methods can overestimate beneficial treatment effects 
compared to RCTs [30], which might explain our more 
nuanced findings for RCTs.

The evidence included in the review had a few limita-
tions. Firstly, except for two studies [22, 26] all the studies 

Fig. 4 Location of studies on the cost-effectiveness plane: carer outcomes
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adopted a perspective that was limited to the health and 
social care sector or even to only the health sector. Such 
a narrow perspective excludes, for example, informal care 
costs. It is not implausible that a palliative care approach 
results in a higher burden for informal caregivers. This 
issue of most studies ignoring the cost to patients, fami-
lies and caregivers was noted in an earlier review that 
examined both cancer and non-cancer patients and only 
included RCTs [7] and still observed in a recent method-
ological review [31].

Secondly, most of the studies included in this review 
appear to be underpowered to detect cost differences 
between palliative care and usual care. Trials tend to be 
designed to detect a difference in the clinical outcomes. 
The sample size required to detect a difference in costs 
will be greater due to typically higher variance in the 
resource use measures [32]. Therefore, some of the out-
comes showing cost-neutrality could be due to low power 
rather than evidence of absence of cost savings.

Thirdly, there is a lack of evidence on the impact of a 
palliative care approach in patients with dementia, who 
account for 12.2% of adults in need of palliative care, the 
fourth largest disease group after cancer, HIV and cer-
ebrovascular disease [1]. Finally, all the studies included 
in the review were conducted in high-income countries. 
Healthcare systems in low- and middle-income countries 
are likely to be different, so our findings might not be 
generalisable to other parts of the world.

This review has several limitations. Because of time 
constraints, only 36% of studies were quality assessed by 
two reviewers. However, assessing only a subset of stud-
ies by two reviewers is common practice for systematic 
reviews. Furthermore, we only included studies in Eng-
lish or German, so we might have excluded relevant stud-
ies, especially from low- and middle-income countries.

Our study has implications for practice, policy and 
future research. Our finding that at worst palliative 
care is cost-neutral without affecting outcomes of 
patients and carers but might also be cost-saving at no 
detriment to patients and carers lends support to calls 
to increase palliative care provision globally. Currently, 
palliative care is provided to less than 14% of those that 
need it globally [1].

At the practice level, our results lend support to clini-
cians’ efforts to ensure appropriate palliative care pro-
vision for their patients as in addition to potentially 
improving the experience of patients with non-cancer 
life-limiting illnesses [10, 27], palliative care might reduce 
health care costs for this patient population.

Future studies need to adopt a wider societal rather 
than a narrow health and social care perspective as costs 
incurred by patients, families and caregivers are likely to 
be substantial.

Conclusions
A palliative care approach in patients with non-cancer 
life-limiting illnesses might generate cost savings that 
are unlikely to be accompanied by worse outcomes for 
patients and carers. At worst a palliative care approach 
is cost-neutral but might improve outcomes for patients 
and carers. These findings support global policy to 
increase palliative care provision for non-cancer illness. 
Future research should focus on trials that are powered 
for an economic evaluation, include a societal perspec-
tive and examine a wider range of conditions, especially 
dementia, across all settings and countries where pallia-
tive care is delivered.

Other information
The protocol for this systematic review was registered 
with PROSPERO in August 2020 under registration 
number CRD42020191082 and can be found at https:// 
www. crd. york. ac. uk/ prosp ero/ displ ay_ record. php? 
ID= CRD42 02019 1082. The protocol has since been 
updated by limiting the included studies to only Ran-
domised Controlled Trials.
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