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Effectiveness and cost effectiveness 
of palliative care interventions in people 
with chronic heart failure and their caregivers: 
a systematic review
Stephanie Hicks1,2, Martin Davidson3, Nikolaos Efstathiou4 and Ping Guo2,4* 

Abstract 

Background: Chronic heart failure is a common condition, and its prevalence is expected to rise significantly over 
the next two decades. Research demonstrates the increasing multidimensional needs of patients and caregivers. 
However, access to palliative care services for this population has remained poor. This systematic review was to pro-
vide an evidence synthesis of the effectiveness and cost-effectiveness of palliative care interventions for people with 
chronic heart failure and their caregivers.

Methods: Relevant publications were identified via electronic searches of MEDLINE, Embase, PsychInfo, CINAHL, 
CENTRAL and HMIC from inception to June 2019. Grey literature databases, reference list, and citations of key review 
articles were also searched. Quality was assessed using the Revised Cochrane Risk of Bias Tool.

Results: Of the 2083 records, 18 studies were identified including 17 having randomised controlled trial (RCT) 
designs and one mixed methods study with an RCT component. There was significant heterogeneity in study set-
tings, control groups, interventions delivered, and outcome measures used. The most commonly assessed outcome 
measures were functional status (n = 9), psychological symptoms (n = 9), disease-specific quality of life (n = 9), and 
physical symptom control (n = 8). The outcome measures with the greatest evidence for benefit included general and 
disease-specific quality of life, psychological symptom control, satisfaction with care, physical symptom control, medi-
cal utilisation, and caregiver burden. Moreover, the methodological quality of these studies was mixed, with only four 
having an overall low risk of bias and the remaining studies either demonstrating high risk of bias (n = 10) or showing 
some concerns (n = 4) due to small sample sizes and poor retention. Only two studies reported on economic costs. 
Both found statistically significant results showing the intervention group to be more cost effective than the control 
group, but the quality of both studies was at high risk of bias.

Conclusions: This review supports the role of palliative care interventions in patients with chronic heart failure and 
their caregivers across various outcomes, particularly quality of life and psychological wellbeing. Due to the highly 
heterogeneous nature of palliative care interventions, it is not possible to provide definitive recommendations as to 
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Background
Chronic heart failure (CHF) is a long-term condition 
[1] which has been estimated to affect at least 26 mil-
lion people worldwide [2]. Within developed nations, 
it has an estimated prevalence of between 1 and 2% of 
adults [3, 4]. The median prevalence of CHF in adults 
≥60 years has been reported to be 11.8% [5] and future 
projections estimate that this will increase by 50% in 
the next 20 years [6]. As a consequence of its growing 
prevalence, CHF has been described as a global public 
health burden. In 2012, it was estimated to account for 
£22.5 billion of health expenditure globally and total 
costs are expected to increase by 127% between 2012 
and 2030 [7]. Of note, it has been shown that approxi-
mately two-thirds of the economic burden from heart 
failure is secondary to hospitalisation rates, in particu-
lar high re-admission rates [8].

One landmark study in 2001 highlighted the 5-year 
survival following an initial hospitalisation with heart 
failure was approximately 25%, worse than many com-
mon cancer populations [9]. Since then, a number of 
large international cohort studies assessing prognosis 
have demonstrated some improvement in these fig-
ures, with 5-year survival in the CHF population now 
approximately 50–60% compared with 85% in the age-
matched general population [10, 11]. The most strongly 
associated risk factor with regards to poor prognosis 
is advancing age [10, 12]. Other risk factors include 
hyponatraemia, anaemia, acute kidney injury, chronic 
kidney disease, low systolic blood pressure, male sex, 
and presence of co-morbidities [13].

The challenge in prognostication in CHF is argu-
ably related to the unpredictable nature of the illness 
trajectory. Compared to most cancers, where there is 
typically a clear point at which patients begin to dete-
riorate, CHF classically demonstrates a much more 
complex trajectory [14]. For example, patients with 
CHF may have multiple episodes of decompensation 
requiring hospital admission and within each episode 
be sick enough to die, but may also have the poten-
tial to make a recovery back to their premorbid level. 
There is also an underlying risk of sudden cardiac 
death, which increases as the left ventricular ejection 
fraction falls [15]. Therefore, it can be challenging to 
identify when future deterioration or the beginning 
of a dying process may occur and to initiate palliative 
care interventions.

The role of palliative care is to provide much more than 
simply physical symptom control, with an equal focus on 
other key holistic principles of care [16]. For instance, 
consideration of evidence on advance care planning in 
the CHF population indicates that, despite being able to 
indicate their preferences regarding life-sustaining treat-
ments, patients with CHF rarely have the opportunity for 
these discussions [17]. There is evidence that patients and 
their caregivers have information needs around CHF, its 
symptoms and disease progression that are not being met 
[18]. In addition, studies that have assessed the unmet 
need of caregivers of patients with CHF have highlighted 
numerous issues that may add to their burden. These 
include providing and receiving emotional and spiritual 
support; having difficult conversations; dealing with 
uncertainty about the future and the unpredictably of the 
heart failure; communication and care coordination; han-
dling financial issues; knowing what to expect and how 
to care for patients at the end of life; and timely access to 
formal and informal social support and services [19].

Care of patients with CHF and their families is com-
plex, and arguably the holistic approach offered by pal-
liative care may be one way to meet these complex needs. 
Indeed, in other disease groups, such as cancer, palliative 
care interventions throughout the disease trajectory have 
increasingly been recognised as valuable by improving 
quality of life, symptoms and even survival [20–22]. It is 
hypothesised that integrating a palliative care approach 
into the management of patients with CHF may improve 
symptom control and quality of life, lead to decreased 
hospital admissions, improve mortality and reduce 
health costs. A joint World Health Organization (WHO) 
and the Worldwide Palliative Care Alliance report pub-
lished in 2014 outlining the global unmet need for pal-
liative care estimated that, of all adults dying in need of 
palliative care, 38.5% died from cardiovascular diseases 
[23]. Access to palliative care is now recommended by 
all major cardiovascular societies in the management of 
advanced CHF [24, 25].

However, current evidence suggests incorporation of 
palliative care services into heart failure management 
has been largely inconsistent [24] and there have been 
barriers to access to palliative care support for individu-
als with CHF. Only 6.4% of hospitalised patients with 
heart failure were referred to palliative care services 
[26], which is significantly lower than referral rates seen 
in cancer populations [27]. In a UK setting, a survey of 

what guise palliative care interventions should take to best support the complex care of this population. Considerable 
future research, particularly focusing on quality of care after death and the caregiver population, is warranted.

Keywords: Chronic heart failure, Palliative care, Effectiveness, Cost effectiveness, Interventions, Systematic review
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palliative care specialists found that 47% of services 
received fewer than ten referrals for patients with heart 
failure in a year, with only 3% of the entire palliative care 
workload being patients with heart failure [28]. Further-
more, when patients are referred, this often occurs late in 
the disease course [29]. The aim of this systematic review 
was to provide an evidence synthesis of the effectiveness 
and cost-effectiveness of palliative care interventions for 
people with CHF and their caregivers.

Methods
This systematic review was undertaken following guid-
ance from the Cochrane Handbook for Systematic 
Reviews of Interventions [30] and is reported in accord-
ance with the Preferred Reporting Items for Systematic 
reviews and Meta-Analyses (PRISMA) statement [31]. 
A protocol was developed, and peer reviewed by experi-
enced systematic reviewers.

Search strategy
The search strategy was developed by the authors (SH 
and PG) with input from a Library Information Special-
ist. Relevant medical subject headings and keywords 
(such as ‘chronic heart failure’ and ‘palliative care’; the 
full list of search terms is provided in online supple-
mental data file Appendix 1) were used to search data-
bases. Six electronic databases [MEDLINE, EMBASE, 
PsychINFO, CINAHL (EBSCO), Cochrane Central 
Register of Controlled Trials (CENTRAL), and Health 
Management Information Consortium (HMIC)] were 
systematically searched from their inception to June 
2019. Grey literature searching was performed by hand-
searching reference lists of included studies and key 
review articles. CareSearch grey literature database, an 
Australian palliative care network with information on 
conference abstracts, research studies in progress and 
non-indexed journals, was also searched.

Inclusion and exclusion criteria
All peer reviewed studies published in English were 
included if these studies focused on: (1) adults aged 18 or 
over with a diagnosis of CHF or acutely decompensated 
CHF graded at the New York Heart Association (NYHA) 
II-IV as a primary or secondary diagnosis in any care set-
tings or their informal caregivers; (2) two or more clinical 
or non-clinical palliative care interventions as outlined by 
the palliative care workshop of the Heart Failure Associa-
tion of the European Society of Cardiology [32]; (3) any 
outcome measures; and (4) used experimental designs 
(e.g. randomised controlled studies, non-randomised 
controlled studies, before and after studies, interrupted 
time series studies, or feasibility or pilot studies).

Studies were excluded if they included (1) people with 
acute heart failure; (2) paid caregivers; (3) interventions 
that target only one palliative care domain alone which 
could not reflect the holistic nature of palliative care (e.g., 
advance care planning only); (4) non-experimental designs 
such as observational studies, and (5) studies in progress.

Study selection
Following completion of searches, references were 
exported to and managed by RefWorks software which 
enabled identification and removal of duplicates. Titles 
and abstracts were screened by one reviewer (SH) for 
relevance, and some were excluded at this stage. Two 
reviewers (SH & MD) then independently assessed the 
remaining full text articles as well as articles identified 
through grey literature searching against eligibility crite-
ria for inclusion. Any disparities were resolved through 
discussion between the two reviewers. Where consensus 
could not be reached, advice was sought from the third 
reviewer (PG).

Data extraction
A standardised data extraction form (Excel spreadsheet) 
was specifically designed and used for this review, based 
on the guidance from the Cochrane Handbook for Sys-
tematic Reviews of Interventions [30]. Study characteris-
tics including participants, the intervention and control 
groups and all outcomes reported in the included stud-
ies were extracted by SH, and independently checked by 
PG for accuracy and detail. Any disparities were resolved 
by discussion and consensus (with MD). In the event that 
data were not recorded within the paper or were ambig-
uous, attempts were made to contact the authors for 
clarification. However, if this additional information was 
unable to be obtained, analysis was performed based on 
data contained within the paper only.

Risk of bias assessment
Quality assessment was performed using the Revised 
Cochrane risk-of-bias tool for randomized trials (RoB 2) 
[33]. It is a domain-based evaluation tool which encom-
passes five key domains: Bias arising from the randomi-
zation process; bias due to deviations from intended 
interventions; bias due to missing outcome data; bias in 
measurement of the outcome; and bias in selection of 
the reported result. In this review, SH completed risk of 
bias assessment and any queries were discussed with PG. 
Should any controlled before-and-after studies (CBAs) 
or interrupted time series (ITS) studies be identified for 
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inclusion, the Cochrane EPOC group guidance on CBAs 
and ITS studies was planned to be used [30].

Data synthesis
Descriptive synthesis of the study design, setting, pop-
ulation, intervention, and comparator was conducted. 
The study outcomes and results were summarised in a 
narrative way [34]. Meta-analysis was not considered 
appropriate, given the significant heterogeneity of the 
intervention delivered and outcome measures used in 
the studies included in this review.

Results
Initial database searches identified 2072 records and a 
further 11 studies were identified through grey literature 
searching. Once duplicates were removed, 1646 records 
remained, which were screened based on abstracts and 
titles. A total of 1548 articles were excluded. Subsequently, 
the full texts of 98 remaining articles were retrieved and 
assessed against inclusion and exclusion criteria, leaving 
18 studies for inclusion in this review (Fig. 1).

Study characteristics
Studies were conducted across four countries: the USA 
(n = 9) [35–43], Sweden (n = 5) [44–48], China (n = 3) 
[49–51], and the UK (n = 1) [52]. The majority had a 
randomised controlled trial (RCT) design (n = 17), 
and one was a pilot mixed methods study with an RCT 
component [42]. The sample sizes of included stud-
ies ranged from 11 [52] to 392 [36]. The setting for 
care delivery varied across the studies, encompass-
ing the full range of potential sites for palliative care 
delivery: community (n = 4) [35, 49–51], outpatients 
(n = 6) [37, 39, 42, 43, 46, 52], hospital (n = 1) [38], and 
across mixed settings (n = 7) [36, 40, 41, 44, 45, 47, 48]. 
Table  1 summarises the key study characteristics of 
each included study.

Participants
One thousand six hundred forty-two patients with 
CHF and 175 caregivers were included in all stud-
ies. Only three studies enrolled patient and caregiver 
dyads [42, 44, 47]. The mean age of all participants 
in included studies ranged from 59.0 to 81.9 years. 

Fig. 1 PRISMA flow diagram depicting studies selection process
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The average age of included patients in the interven-
tion group was 72.7 years and 72.0 years in the con-
trol group. The average age of included caregivers was 
68.0 years in the intervention group and 70.0 in the 
control group. 17 studies provided figures for the sex 
of the 1513 patients with CHF, of which 1109 (73.3%) 
were male and 404 (26.7%) were female. Conversely, 
among 175 caregivers, most were female (n = 134; 
76.6%). In addition, of the 1192 participants with 
NYHA classification data included in the 13 studies, 
63 (5.3%) were Class I, 340 (28.5%) were Class II, 640 
(53.7%) were Class III, and 149 (12.5%) were Class IV.

Interventions
Table  2 outlines the palliative care components deliv-
ered in the intervention group in each study (at least 
two components required to meet inclusion criteria). 

The most frequently included components were opti-
mising symptom control, which included meeting 
physical, psychological, social, and spiritual needs 
(n = 14), and advance care planning (n = 13). These 
were closely followed by organising multidiscipli-
nary services (n = 11) and re-exploring goals of care 
(n = 11). No study provided a description of an inter-
vention which delivered care after death, including 
bereavement support.

There was a range of care providers involved across the 
intervention groups. These included interventions deliv-
ered by specialist cardiology teams (n = 4) [42, 44, 46, 47], 
by clinicians who had specialist palliative care expertise 
(n = 8) [35, 38, 40, 41, 49–52] and those interventions 
delivered using a collaborative approach with input from 
at least two of specialist cardiology, palliative care or pri-
mary care clinicians (n = 6) [36, 37, 39, 43, 45, 48].

Table 2 Outline of palliative care components provided in included studies (n = 18)

Optimising 
Evidence-
Based 
Therapy

Breaking 
Bad News

Advance 
Care 
Planning

Education and 
Counselling 
on Self-
Management

Organising 
Multidisciplinary 
Services

Identifying 
End-stage 
Heart Failure

Re-Exploring 
Goals of Care

Optimising 
Symptom 
Management

Care 
After 
Death

Agren et al. 
(2012) [44]

✓ ✓ ✓ ✓

Aiken et al. 
(2006) [35]

✓ ✓ ✓ ✓ ✓

Bekelman et al. 
(2015) [36]

✓ ✓ ✓ ✓

Bekelman et al. 
(2018) [37]

✓ ✓ ✓

Brannstrom 
et al. (2014) [45]

✓ ✓ ✓ ✓

Ekman et al. 
(1998) [46]

✓ ✓

Hopp et al. 
(2016) [38]

✓ ✓ ✓

Liljeroos et al. 
(2015) [47]

✓ ✓ ✓ ✓

Mentz et al. 
(2018) [39]

✓ ✓ ✓ ✓

Ng et al. (2018) 
[49]

✓ ✓ ✓ ✓ ✓

O’Donnell et al. 
(2018) [40]

✓ ✓ ✓ ✓

O’Riordan et al. 
(2019) [41]

✓ ✓

Paes (2005) [52] ✓ ✓ ✓ ✓
Piamjariyakul 
et al. (2015) [42]

✓ ✓ ✓ ✓

Rogers et al. 
(2017) [43]

✓ ✓ ✓ ✓

Sahlen et al. 
(2016) [48]

✓ ✓ ✓ ✓

Wong et al. 
(2016) [50]

✓ ✓ ✓ ✓ ✓

Wong et al. 
(2018) [51]

✓ ✓ ✓ ✓ ✓
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Comparators
One study did not provide any details of the comparator 
group used [38]. Of the remaining studies, the significant 
majority used a “usual care” group as control. This typi-
cally included care delivered either by their cardiology 
team or their primary care team, or both. Three studies 
included a comparator group which had access to a pre-
discharge palliative care referral consultation and one 
scheduled outpatient palliative care clinic [49–51].

Quality assessment
Only four studies demonstrated low risk of bias [36, 37, 
49, 50], four were found to have some concerns regarding 
their risk of bias [38, 39, 42, 46] and the remaining ten 
studies were deemed to display overall high risk of bias 
[35, 40, 41, 43–45, 47, 48, 51, 52]. Nine studies were at 
high risk in the measurement of the outcome. Errors in 
measuring of participants’ outcome variables arise when 
the measured values do not equal the true or underly-
ing values. These errors are often called measurement 
errors and risk of bias in this domain needs to consider 
the measurement tool used but also who the outcome 
assessor is, whether they are blinded to intervention allo-
cation and whether the assessment of outcome is likely to 
be influenced by knowledge of intervention received [33]. 
Seven studies allowed patients to self-report outcome 
data, which led to a high risk of bias given they were un-
blinded to the intervention and the measurements in 
question were at risk of subjectivity [40, 41, 43–45, 47, 
52]. Other studies provided insufficient information to 
determine how and who collected data [48, 51].

Missing outcome measurements, for example due to 
dropouts, may lead to bias in the intervention effect esti-
mate. Several studies had high rates of missing data which 
were unevenly distributed across intervention arms, 
thereby indicating a potential underlying reason for attri-
tion dependent on allocation of treatment arm [35, 51, 
52]. For example, Aiken et al. had a significant imbalance 
in missing data between intervention and control groups 
(44% of participants in the intervention group and 25% 
in the control group remained in the study). Moreover, 
the attrition analysis revealed that missing data was more 
likely in patients with poor physical outcomes (i.e., death, 
admission to hospice or skilled nursing facilities), implying 
a potentially inherent attrition bias between groups [35].

A summary of the risk of bias assessment for each 
included study is provided in Table  3, indicating risk of 
bias judgements across five core domains of the Cochrane 
RoB 2 Tool and an overall risk of bias judgement.

Outcomes
Across all studies, multiple outcome measures were col-
lected using a heterogeneous range of measurement 

tools. Table 4 provides a summary of the main results for 
people with CHF and Table 5 for caregivers.

Functional status
Nine studies reported on physical functioning of people 
with CHF [35, 41, 44–47, 49, 50, 52], with two demon-
strating significant improvement in the intervention 
group compared to the control [35, 45]. Aiken et  al. 
measured the physical component score of the SF-36 
and found a statistically significant difference between 
arms whereby the intervention group remained func-
tionally stable at 9 months, but the control group deteri-
orated (p < 0.05) [35]. Brannstrom et al. used the NYHA 
score and detected that more patients in the interven-
tion group experienced an improvement in NYHA 
score compared to the control group (p = 0.015) [45]. 
All other studies assessing functional status found no 
significant difference between intervention and control 
groups, using various measures such as the Palliative 
Performance Status [49, 50], Functional Assessment of 
Chronic Illness Therapy - Palliative Care (FACIT-PAL) 
[41], and European Organisation for Research on Treat-
ment of Cancer (EORTC QLQ-C30) [52].

Physical and psychological symptom control
Eight studies assessed physical symptom burden [35, 37, 41, 
45, 47, 49, 50, 52]. Overall, three out of eight studies showed 
some degree of statistically significantly improvement in 
physical symptom control in the intervention group com-
pared to the control [37, 49, 50]. Wong et al. calculated the 
minimal clinically important difference of change in the 
Edmonton Symptom Assessment Scale (ESAS) scores and 
found that the intervention group experienced significantly 
higher clinical improvement in depression (45.9% vs 16.1%, 
p < 0.05), dyspnoea (62.2% vs 29.0%, p < 0.05) and total 
scores (73.0% vs 41.4%, p < 0.05) at 4 weeks [50]. Ng et al.’s 
study found no significant difference in overall ESAS scores 
between intervention and control groups over 12 weeks, 
however, a subset analysis did discover statistically sig-
nificant improvement in dyspnoea after 4 weeks in the 
intervention arm (p = 0.018), but this was not maintained 
at 12 weeks [49]. Bekelman et  al. measured the General 
Symptom Distress Scale (GSDS) and found no significant 
change in frequency of symptoms between intervention 
and control groups. However, fatigue, measured using the 
Patient-Reported Outcome Measurement Information Sys-
tem (PROMIS) score, showed a significant improvement in 
the intervention group at 6 months, with a mean difference 
between change scores of − 2.0 and a p value of 0.02 [37].

Nine studies measured psychological symptom con-
trol [35–37, 40, 41, 43, 44, 47, 52], of which three dem-
onstrated improvements in the intervention group in 
comparison to the control [36, 37, 43]. Bekelman et  al. 
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reported a greater improvement in Patient Health Ques-
tionnaire (PHQ-9) depression scores in the intervention 
arm compared to the control if patients screened posi-
tive for depression on initial assessment (mean 2.1 points 
lower, p = 0.01) [36] and later in another study found 

an improvement in the intervention arm after 6 months 
in contrast to the control group (mean 1.2 points lower, 
p = 0.02) [37]. They also assessed anxiety symptoms using 
the Generalised Anxiety Disorder Assessment (GAD-7) 
tool and found whilst there was evidence of benefit in the 

Table 3 Summary of risk of bias assessment using Cochrane risk of bias tool for randomised trials (RoB2) [35–52]
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intervention group after 3 months (p < 0.01), this was not 
maintained at 6 months. Rogers et  al. recorded a statis-
tically significant improvement in both depression and 
anxiety scores in the intervention compared with the 
control after 6 months (p = 0.02 and p = 0.048 respec-
tively) using the Hospital Anxiety and Depression Scale 
(HADS) [43].

Quality of life
Quality of life (QoL) was a commonly assessed out-
come measure, with a total of nine studies reporting 
on it [36, 37, 40, 41, 43, 45, 49, 50, 52]. Many used a 
heart failure-specific measurement of QoL, such as the 
Kansas City Cardiomyopathy Questionnaire (KCCQ) 
[36, 37, 40, 45, 52], chronic heart failure questionnaire-
Chinese (CHQ-C) [49, 50], or Minnesota Living with 
Heart Failure Questionnaire (MLHFQ) [41]. Three of 
the nine studies demonstrated significant improvement 
in heart failure-specific quality of life scores in the 

intervention arm [43, 49, 50]. Rogers et  al. observed a 
statistically significant improvement in KCCQ scores in 
the intervention group compared to the control, with a 
mean score difference at 6 months of 9.49 (confidence 
interval 0.94–18.05, p = 0.030) [43]. Wong et al. (2016) 
showed that the mean score in the intervention group 
changed from 4.45 (standard error 0.14) at baseline to 
5.26 (standard error 0.17) at 4 weeks, a statistically sig-
nificant improvement when compared to the control 
group (p < 0.01) [50]. Similarly, there was a statistically 
significant improved CHQ-C score in the intervention 
arm compared to the control at 4 weeks demonstrated 
by Ng et al. (p = 0.01), however this was not maintained 
after 12 weeks [49].

Four studies also utilised a general QoL measure such 
as the McGill Quality of Life questionnaire – Hong 
Kong (MQOL-HK) [49, 50], EuroQoL-5D (EQ-5D) [45], 
or FACIT-PAL [43]. All four studies demonstrated a 
statistically significant improvement in the intervention 

Table 4 Summary of outcomes for people with chronic heart failure 

Table 5 Summary of outcomes for caregivers of people with chronic heart failure
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arm [43, 45, 49, 50]. For example, Brannstrom et  al. 
assessed health-related QoL utilising the EuroQol-
5D (EQ-5D), a patient-rated five-dimension instru-
ment, and found that between group analysis of the 
age-adjusted delta value from baseline to 6 months was 
significantly better in intervention group (p = 0.02) 
[45]. Rogers et  al.’s study used the FACIT-PAL tool, 
and demonstrated a statistically significant mean score 
difference between intervention and control groups 
at 6 months of 11.77 (confidence interval 0.84–22.71, 
p = 0.035) [43].

Perceived control and self-care behaviour
Two studies used the Control Attitude Scale (CAS) to 
measure level of perceived control [44, 47]. Agren et al. 
did find a statistically significant improvement in per-
ceived control using CAS at 3 months in the interven-
tion group (p = 0.03), but this was not maintained at 
12 months [44]. Liljeroos were unable to detect any 
statistically significant difference between arms [47]. 
Moreover, Agren et  al. found no significant difference 
in self-care behaviours between groups [44]. Aiken et al. 
also aimed to measure self-management outcomes using 
a self-developed questionnaire. Unfortunately, no subset 
analysis for the CHF population was performed, how-
ever, for all participants in the intervention group, they 
found there was a statistically significant improved sense 
of receiving sufficient information to handle illness emer-
gency at 6 months, sense of receiving education about 
community resources at 3 months, information about 
who to talk to about medical problem at 6 months and 
better preparedness for daily experiences at 3 months 
(although this effect was reversed at 6 months) with a p 
value of < 0.05 [35].

Satisfaction with care
Both Wong et  al.’ and Ng et  al.’s studies found statisti-
cally significantly higher levels of patient satisfaction with 
care in the intervention groups compared to the control 
groups at 4 weeks and 12 weeks respectively (p = 0.001 
and p < 0.001) [49, 50]. O’Riordan et  al.’ study found no 
difference between groups [41].

Mortality
Five studies reported on mortality of their patient partici-
pants as part of their outcome measures [36, 38, 43, 45, 
46]. Bekelman et al. found there were statistically signifi-
cantly fewer deaths in the intervention group compared 
to the control group over the 12-month study period 
(p = 0.04) [36]. However, no significant difference was 
evidenced between groups in the remaining four studies 
[38, 43, 45, 46].

Advance care planning
Four studies collected data on the presence of advance 
care planning (ACP) [35, 38, 40, 41]. Aiken et  al. found 
a statistically higher rate of completion of either living 
wills or advance directives in the intervention group at 
3 months compared to the control group (19% increase 
vs 4% increase, p < 0.05), but there was no significant dif-
ference at 6 months [35]. Likewise, O’Donnell et al. dem-
onstrated that 17/26 patients (65%) in the intervention 
group and 8/24 (33%) patients in control group had doc-
umentation by their usual practitioner of advance care 
preference after 6 months, which was a statistically signif-
icant difference (p = 0.02). However, there was no signifi-
cant difference between arms in the presence of orders 
for life-sustaining treatment, formal advanced directives 
or hospice referrals [40]. Moreover, both Hopp et al.’ and 
O’Riordan et  al.’ studies found no significant difference 
between intervention and control groups in the presence 
of documented ACP (e.g., the presence of hospice refer-
rals or ‘Do Not Attempt Resuscitation’ orders) [38, 41].

Resource use and cost effectiveness
Nine studies provided outcome data on medical utili-
sation through a variety of measures [35, 36, 39, 42, 43, 
45–47, 50]. Brannstrom et al. found that over a 6-month 
period, the mean number of hospitalisations were sig-
nificantly lower in the intervention group compared to 
the control (0.42 ± 0.60 vs 1.47 ± 1.81, p = 0.009) and the 
mean number of days spent in hospital was significantly 
lower in the intervention group (2.9 ± 8.3 vs 8.5 ± 12.4, 
p = 0.011). Moreover, they demonstrated significantly 
higher rates of nurse home visits in the intervention 
group (1075 vs 230, p = 0.000) [45]. Piamjariyakul et  al. 
found a significant reduction in re-hospitalisations in 
the intervention group compared to the control group 
(p = 0.03) [42]. Likewise, Wong et  al. demonstrated sig-
nificantly reduced hospital re-admission rates in the 
intervention group compared to the control over a 
12-week period (p = 0.001) [50]. The remaining six stud-
ies failed to show any statistically significant difference in 
rates of hospitalisations or medical utilisation.

Two studies provided outcome data on economic costs, 
and both found the intervention group to be statistically 
significantly more cost effective than the control group, 
largely due to reduced rates of hospital admissions [48, 
51]. Sahlen et al.’s study found the costs for staffing were 
significantly higher in the intervention group, however, 
this was offset by the significantly lower costs related 
to reduced hospital and emergency care. This led to an 
overall reduced cost of the intervention of €61,000 over 
the 6-month study period [48]. Wong et al. (2018) found 
that over the total 84-day study period, the total costs per 
case was HK$10,123 for the intervention group versus 
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HK$36,206 in the control group. They calculated that the 
chance of the intervention group being cost-effective at 
84 days was 100% [51].

With regards to quality-adjusted life years (QALYs), 
Sahlen et  al. found that the intervention group had a 
slight improvement in QALYs and the control group had 
a decline. These changes were significant (p = 0.026) and 
there was a net gain of 0.25 QALYs associated with the 
intervention [48]. Wong et  al. (2018) found no statisti-
cally significant difference between QALY gain in the 
intervention group compared to the control group [51].

Caregiver outcomes
Only four studies provided outcome data related to car-
egivers [42, 44, 47, 49]. Of these, one study showed sta-
tistically significant improved caregiver burden related 
to the intervention group [49]. Piamjariyakul et  al. did 
demonstrate improved levels of confidence in provid-
ing homecare (p = 0.003) and of perceived social sup-
port (p = 0.01) after 6 months, as well as statistically 
significantly improved scores in caregiver depression 
in the intervention arm compared to the control after 
6 months (p = 0.01) [42]. Other studies either showed no 
significant difference in caregiver outcomes [44] or a sta-
tistically significant reduction in caregiver physical com-
ponent scores in the intervention group after 24 months 
(p < 0.05), correlating with deteriorating physical health 
[47].

Discussion
To our best knowledge, this is the first systematic review 
aimed at identifying and critically appraising the avail-
able evidence for the effectiveness and cost-effectiveness 
of palliative care interventions in both people with CHF 
and their caregivers. There are significant variations 
across the 18 included studies in terms of settings, inter-
ventions used, and outcomes measured. The most com-
monly assessed outcome measures were functional status 
(n = 9), psychological symptoms (n = 9), disease-specific 
quality of life (n = 9), and physical symptom control 
(n = 8). Moreover, the methodological quality of these 
studies was mixed, with only four having an overall low 
risk of bias and the remaining studies either demonstrat-
ing high risk of bias (n = 10) or showing some concerns 
(n = 4). Small sample sizes and poor retention were com-
mon. Only six studies were powered to detect effects of 
the intervention [37, 42, 45, 47, 49, 50].

The symptom burden in CHF is a significant issue. 
One study demonstrated that more than half of patients 
experienced moderate to severe breathlessness, fatigue, 
coughing, muscle weakness, sleeplessness, and low mood 
[53]. There is also evidence that symptom burden, qual-
ity of life and emotional wellbeing scores in CHF patients 

are no different to those seen in a cancer population [54]. 
Moreover, a US study found that patients with advanced 
heart failure had a statistically significant higher num-
ber of physical symptoms, higher depression scores and 
lower spiritual well-being than patients with advanced 
lung or pancreatic cancer [55]. Early palliative care led to 
significant improvements in both quality of life and mood 
among patients with metastatic non–small-cell lung can-
cer. As compared with patients receiving standard care, 
patients receiving early palliative care had less aggressive 
care at the end of life but longer survival [20].

In this review, whilst comparison of individual people 
with CHF and caregiver outcomes across studies does 
indicate inconsistency in results, it has highlighted the 
presence of a degree of evidence for the benefit of pal-
liative care interventions for various outcomes for both 
people with CHF and their caregivers. The domains 
with the greatest evidence base include general and 
heart failure-specific quality of life, psychological 
symptom control, satisfaction with care, physical symp-
tom control, cost-effectiveness, hospitalisation rates 
and medical utilisation, and caregiver burden. Moreo-
ver, it was rare for the palliative care interventions to 
confer negative effects. In addition, there is evidence 
highlighting that palliative care interventions can be 
provided across a range of settings and by multiple dif-
ferent specialities, most frequently through a collabora-
tive approach. Indeed, the review has shown evidence 
that palliative care interventions can be successfully 
delivered by clinicians in specialties outside of pallia-
tive care.

For those studies that reported on NYHA staging, most 
people with CHF had stage III disease (54%). This is four 
times as many as there were with stage IV disease (13%) 
and suggests that those with the most severe disease are 
less likely to be recruited for research. This is perhaps a 
concern if one correlates advanced disease as a marker 
for increased need. Consequently, it may mean that the 
palliative care interventions of included studies were not 
reaching those for whom they will have maximum ben-
efit and therefore potentially reduce intervention effect. 
However, this argument potentially places too much 
emphasis on the correlation between NYHA stage and 
palliative care need, given it has been shown that NYHA 
status fails to capture the symptom volatility of CHF 
[56]. In addition, a number of studies included control 
groups which had some element of palliative care provi-
sion, creating the possibility of contamination between 
intervention and control arms [37, 39, 43, 44, 47, 49–51]. 
Therefore, there is the risk that treatment effect of the 
palliative care interventions may have been diminished 
and the results of this review should be interpreted and 
implemented with caution.
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Numerous outcome measures were used across the 
included studies in this review. Arguably, the validated 
tools assessing quality of life, physical and psychological 
symptoms are highly relevant. However, in the domain 
of assessing efficacy in supporting advanced care plan-
ning, it is debatable whether meaningful measures were 
used. For example, Aiken et  al. measured the comple-
tion rate of living wills or advance directives [35]. When 
considered by a Delphi panel, formal advance directive 
documentation was only ranked the tenth most impor-
tant outcome construct in defining successful ACP; 
with “care consistent with patient goals” ranking first 
[57]. Moreover, within other domains, there is perhaps a 
need for unifying consensus on the measurement tools 
which best evaluate the effectiveness and efficacy of pal-
liative care interventions for both patients and their car-
egivers. For example, there has been a growing evidence 
base for the utility of patient-reported outcome meas-
ures in palliative care populations, such as the Inte-
grated Palliative care Outcome Scale (IPOS) [58]. With 
respect to caregiver outcome measures, research into 
this area in a palliative care population is rather limited, 
and historically, little formal psychometric testing has 
been performed [59].

This review has highlighted several key areas where 
there is limited evidence which warrants further investi-
gation. In terms of the patient population, older female 
patients are under-represented in studies. This may be 
no coincidence given women tend to develop heart fail-
ure at an older age [60]. However, the concern is that we 
are therefore potentially failing to quantify the extent to 
which palliative care interventions are effective in a large 
cohort of patients. Moreover, this is particularly trouble-
some given evidence shows that women with heart fail-
ure are often more symptomatic than men and therefore 
may have greater palliative care needs [61].

Another group under-represented in the evidence-
base demonstrated by this review is caregivers. In total, 
the results of only 175 caregivers were eligible for inclu-
sion in the review. Moreover, the majority of these stud-
ies had a high risk of bias. Therefore, the potential to 
draw conclusions on the effectiveness of palliative care 
interventions on outcomes in caregivers of patients with 
heart failure is lessened. Considering evidence indicates 
the high degree of caregiver needs in those caring for 
patients with heart failure, this is a highly significant gap 
for future research [62].

It is also apparent that no included studies contained 
a palliative care intervention that involved any aspect of 
care related to care after death, including bereavement 
services, and no study measured any outcomes per-
taining to quality of death or quality of care after death. 
Arguably this is important given care in the final days of 

life and bereavement support are seen as key principles 
of palliative care. Therefore, it is impossible to be confi-
dent, based on this review, that there is evidence for the 
benefit of palliative care interventions on quality of death 
in patients with heart failure or support for their caregiv-
ers after death.

Limitations
Non-English language studies were excluded due to lack 
of resources for translation services, which may have 
impacted on the results of the review. A definition of a 
palliative care intervention was used that encompassed 
the views of international guidelines and did not limit 
itself to requiring clinicians with palliative care as their 
core business. This meant the definition was relevant to 
the heart failure population and took into account the 
holistic nature of palliative care. However, it does lead to 
challenges in interpretation of results on the basis that 
the interventions included are highly diverse and there-
fore difficult to synthesise. Moreover, when there are so 
many components that constitute palliative care, it makes 
it challenging to quantify which component (or com-
bination of components) is the effective element of the 
intervention.

In addition, only two studies evaluated the cost effec-
tiveness, which was measured by the healthcare costs 
including medical costs attributable to emergency 
department attendance and length of stay in hospital 
[48, 51]. Calculation of the actual cost of the palliative 
care interventions such as professionals’ time spent in 
activities was based on an estimation of time spent for 
each patient by each staff category, multiplied by the 
average salaries of the professionals providing them. 
Therefore, the cost data in both studies may not be 
accurate to provide robust evidence on the cost effec-
tiveness of palliative care interventions.

Conclusions
This review has demonstrated that palliative care 
interventions have been found to benefit patients with 
chronic heart failure and their caregivers in a number 
of important domains, including improving general 
and heart failure-specific quality of life, psychological 
symptom control, satisfaction with care, physical symp-
tom control, hospitalisation rates and medical utilisa-
tion, and caregiver burden. Therefore, in keeping with 
national and international guidelines, it is appropriate 
to recommend the role of palliative care interventions in 
this patient and caregiver group. Moreover, the review 
has provided evidence that palliative care interventions 
can be cost-effective when compared to usual care, pri-
marily through reduction of acute hospital admissions. 
However, the methodological quality of the studies in 
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this field to date are mixed and this has led to inconclu-
sive results.

Furthermore, the question of who is best placed to 
deliver these palliative care interventions remains 
unclear. However, this review has provided evidence 
that they can be effectively delivered without neces-
sarily requiring direct input from specialist palliative 
care clinicians. In order for generalists and cardiology 
teams to be able to deliver palliative care interven-
tions, it is essential that they have adequate training 
and education to identify unmet palliative care needs, 
and develop and provide any innovative interventions 
to address these needs. Given most studies made use 
of a combination of professionals working in collabo-
ration, a collaborative model of care in the heart fail-
ure population may be a way forward. This could allow 
for sharing of knowledge and expertise, co-ordination 
of care, improved inter-disciplinary working and the 
potential for up-skilling of non-specialists through 
shared learning.

There are significant evidence gaps that require fur-
ther research, particularly in the areas of at what point 
palliative care interventions provide greatest benefit 
and the extent to which these interventions should 
be provided by specialists in palliative care versus 
non-specialists, alongside a collaborative approach. 
The evidence base for when palliative care interven-
tions should take place in the heart failure population 
remains uncertain and this review has failed to clarify 
this. In other disease groups such as cancer, there is 
evidence for the effectiveness of early access to pallia-
tive care interventions in the disease trajectory. How-
ever, perhaps the question of time since diagnosis is 
less important than that of need.

Abbreviations
ACP: Advance Care Planning; BPI: Brief Pain Inventory; CAS: Control Attitude 
Scale; CBAs: Controlled before-and-after studies; CBS: Caregiver Burden Scale; 
CENTRAL: Cochrane Central Register of Controlled Trials; CES-D: Centre for 
Epidemiologic Studies Depression Scale; CHF: Chronic heart failure; CHQ-C: 
Chronic heart failure questionnaire-Chinese; EHFscBS: European Heart Failure 
Self-Care Behaviour Scale; EORTC QLQ-C30: European Organisation for 
Research on Treatment of Cancer; ESAS: Edmonton Symptom Assessment 
Scale; EuroQoL-5D: EQ-5D; FACIT-PAL: Functional Assessment of Chronic Illness 
Therapy – Palliative Care; FACIT-sp: FACIT Spiritual wellbeing scale; GAD-7: Gen-
eralised Anxiety Disorder Assessment; GSDS: General Symptom Distress Scale; 
HADS: Hospital Anxiety and Depression Scale; HMIC: Health management 
Information Consortium; ITS: Interrupted time series studies; KCCQ: Kansas 
City Cardiomyopathy Questionnaire; LVEF: Left Ventricular Ejection Fraction; 
MLHFQ: Minnesota Living with Hearth Failure Questionnaire; MQOL-HK: McGill 
Quality of Life questionnaire-Hong Kong; NYHA: New York Heart Association; 
PC: Palliative Care; PEG score: Pain, Enjoyment, General Activity score; PHQ-9: 
Patient Health Questionnaire; PRISMA: Preferred Reporting Items for System-
atic reviews and Meta-Analyses; PROMIS: Patient-Reported Outcome Measure-
ment Information System; QALYs: Quality-adjusted life years; QoL: Quality of 
Life; RCT : Randomised controlled trial; RoB 2: Revised Cochrane risk-of-bias 
tool for randomized trials; SD: Standard Deviation; SF-36: Short form 36; SW: 
Social worker; WHO: World Health Organization; ZBI: Zarit Burden Interview.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12904- 022- 01092-2.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
SH and PG conceived the topic and design of this review. SH and MD were 
major contributors in conducting study selection and data extraction. SH 
analysed and interpreted the data, and SH and PG drafted the manuscript. All 
authors reviewed and provided critical comments for revision, and approved 
the final manuscript.

Funding
No funding grants were received for this review.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 St George’s University Hospitals NHS Foundation Trust, London, UK. 2 Cicely 
Saunders Institute of Palliative Care, Policy & Rehabilitation, Florence Night-
ingale Faculty of Nursing, Midwifery & Palliative Care, King’s College London, 
London, UK. 3 Blackpool Teaching Hospitals NHS Foundation Trust, Blackpool, 
UK. 4 School of Nursing and Midwifery, Institute of Clinical Sciences, College 
of Medical and Dental Sciences, University of Birmingham, Birmingham, UK. 

Received: 11 July 2022   Accepted: 29 October 2022

References
 1. National Clinical Guideline Centre. National Institute for health and clini-

cal excellence guidance. Chronic heart failure: National Clinical Guideline 
for diagnosis and Management in Primary and Secondary Care: partial 
update. London: Royal College of Physicians (UK), National Clinical Guide-
line Centre; 2010.

 2. Ambrosy AP, Fonarow GC, Butler J, Chioncel O, Greene SJ, Vaduganathan 
M, et al. The Global Health and economic burden of hospitalizations for 
heart failure: lessons learned from hospitalized heart failure registries. J 
Am Coll Cardiol. 2014;63(12):1123–33.

 3. Bleumink GS, Knetsch AM, Sturkenboom MCJM, Straus SMJM, Hofman 
A, Deckers JW, et al. Quantifying the heart failure epidemic: prevalence, 
incidence rate, lifetime risk and prognosis of heart failure: the Rotterdam 
study. Eur Heart J. 2004;25(18):1614–9.

 4. Mosterd A, Hoes AW. Clinical epidemiology of heart failure. Heart. 
2007;93(9):1137–46.

 5. van Riet EE, Hoes AW, Wagenaar KP, Limburg A, Landman MA, Rutten 
FH. Epidemiology of heart failure: the prevalence of heart failure and 
ventricular dysfunction in older adults over time. A systematic review. Eur 
J Heart Fail. 2016;18(3):242–52.

https://doi.org/10.1186/s12904-022-01092-2
https://doi.org/10.1186/s12904-022-01092-2


Page 29 of 30Hicks et al. BMC Palliative Care          (2022) 21:205  

 6. Beggs SAS, McDonagh TA, Gardner RS. Chronic heart failure: epidemiol-
ogy, investigation and management. Medicine. 2018;46(10):594–600.

 7. Savarese G, Lund LH. Global public health burden of heart failure. Card 
Fail Rev. 2017;3(1):7–11.

 8. Stewart S, Jenkins A, Buchan S, McGuire A, Capewell S, McMurray JJ. The 
current cost of heart failure to the National Health Service in the UK. Eur J 
Heart Fail. 2002;4(3):361–71.

 9. Stewart S, MacIntyre K, Hole DJ, Capewell S, McMurray JJ. More ’malig-
nant’ than cancer? Five-year survival following a first admission for heart 
failure. Eur J Heart Fail. 2001;3(3):315–22.

 10. Nielsen OW, Hilden J, McDonagh T, Fischer HJ. Survival differences 
between heart failure in general practices and in hospitals. Heart. 
2003;89(11):1298–302.

 11. Hobbs FD, Roalfe AK, Davis RC, Davies MK, Hare R. Prognosis of all-cause 
heart failure and borderline left ventricular systolic dysfunction: 5 year 
mortality follow-up of the echocardiographic heart of England screening 
study (ECHOES). Eur Heart J. 2007;28(9):1128–34.

 12. Jhund PS, Macintyre K, Simpson CR, Lewsey JD, Stewart S, Redpath A, 
et al. Long-term trends in first hospitalization for heart failure and subse-
quent survival between 1986 and 2003: a population study of 5.1 million 
people. Circulation. 2009;119(4):515–23.

 13. Jones NR, Hobbs FR, Taylor CJ. Prognosis following a diagnosis of heart failure 
and the role of primary care: a review of the literature. BJGP Open. 2017;1(3).

 14. Murray SA, Kendall M, Boyd K, Sheikh A. Illness trajectories and palliative 
care. BMJ. 2005;330(7498):1007–11.

 15. Johnson M, Hogg K, Beattie J, Watson M. Prognostication and disease 
trajectory. In: Johnson M, Hogg K, Beattie J, editors. Heart failure (Oxford 
specialist handbooks in end of life care): from advanced disease to 
bereavement. Oxford: Oxford University Press; 2012.

 16. Rome RB, Luminais HH, Bourgeois DA, Blais CM. The role of palliative care 
at the end of life. Ochsner J. 2011;11(4):348–52.

 17. Janssen DJA, Spruit MA, Schols J, Wouters EFM. A call for high-quality 
advance care planning in outpatients with severe COPD or chronic heart 
failure. Chest. 2011;139(5):1081–8.

 18. Harding R, Selman L, Beynon T, Hodson F, Coady E, Read C, et al. Meet-
ing the communication and information needs of chronic heart failure 
patients. J Pain Symptom Manag. 2008;36(2):149–56.

 19. Nicholas Dionne-Odom J, Hooker SA, Bekelman D, Ejem D, McGhan G, 
Kitko L, et al. Family caregiving for persons with heart failure at the inter-
section of heart failure and palliative care: a state-of-the-science review. 
Heart Fail Rev. 2017;22(5):543–57.

 20. 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;363(8):733–42.

 21. Land DB. Early palliative care in non-small cell lung cancer improves 
quality of life and mood, and may result in longer survival. Thorax. 
2011;66(5):395.

 22. Higginson IJ, Evans CJ. What is the evidence that palliative care teams 
improve outcomes for cancer patients and their families? Cancer J. 
2010;16(5):423–35.

 23. Worldwide Hospice Palliative Care Alliance. Global Atlas of Palliative Care, 
2nd Ed 2020 [Available from: https:// www. thewh pca. org/ resou rces/ categ 
ory/ global- atlas- of- palli ative- care- at- the- end- of- life.

 24. McIlvennan CK, Allen LA. Palliative care in patients with heart failure. 
BMJ. 2016;353:i1010.

 25. Sobanski PZ, Alt-Epping B, Currow DC, Goodlin SJ, Grodzicki T, Hogg 
K, et al. Palliative care for people living with heart failure: European 
Association for Palliative Care Task Force expert position statement. 
Cardiovasc Res. 2019;116(1):12–27.

 26. Wiskar KJ, Celi LA, McDermid RC, Walley KR, Russell JA, Boyd JH, et al. 
Patterns of palliative care referral in patients admitted with heart 
failure requiring mechanical ventilation. Am J Hosp Palliat Care. 
2018;35(4):620–6.

 27. Sharma RK, Cameron KA, Chmiel JS, Von Roenn JH, Szmuilowicz E, 
Prigerson HG, et al. Racial/ethnic differences in inpatient palliative 
care consultation for patients with advanced Cancer. J Clin Oncol. 
2015;33(32):3802–8.

 28. Cheang MH, Rose G, Cheung CC, Thomas M. Current challenges 
in palliative care provision for heart failure in the UK: a survey 
on the perspectives of palliative care professionals. Open Heart. 
2015;2(1):e000188.

 29. Beernaert K, Cohen J, Deliens L, Devroey D, Vanthomme K, Pardon K, 
et al. Referral to palliative care in COPD and other chronic diseases: a 
population-based study. Respir Med. 2013;107(11):1731–9.

 30. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. 
Cochrane Handbook for Systematic Reviews of Interventions version 
6.3 (updated February 2022) 2022 [Available from: www. train ing. cochr 
ane. org/ handb ook.

 31. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items 
for systematic reviews and meta-analyses: the PRISMA statement. BMJ. 
2009;339:b2535.

 32. Jaarsma T, Beattie JM, Ryder M, Rutten FH, McDonagh T, Mohacsi P, 
et al. Palliative care in heart failure: a position statement from the pal-
liative care workshop of the heart failure Association of the European 
Society of cardiology. Eur J Heart Fail. 2009;11(5):433–43.

 33. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. 
RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ. 
2019;366:l4898.

 34. Campbell M, Katikireddi SV, Sowden A, McKenzie JE, Thomson H. 
Improving conduct and reporting of narrative synthesis of quantitative 
data (ICONS-quant): protocol for a mixed methods study to develop a 
reporting guideline. BMJ Open. 2018;8(2):e020064.

 35. Aiken LS, Butner J, Lockhart CA, Volk-Craft BE, Hamilton G, Williams FG. 
Outcome evaluation of a randomized trial of the PhoenixCare interven-
tion: program of case management and coordinated care for the 
seriously chronically ill. J Palliat Med. 2006;9(1):111–26.

 36. Bekelman DB, Plomondon ME, Carey EP, Sullivan MD, Nelson KM, Hat-
tler B, et al. Primary results of the patient-centered disease manage-
ment (PCDM) for heart failure study: a randomized clinical trial. JAMA 
Intern Med. 2015;175(5):725–32.

 37. Bekelman DB, Allen LA, McBryde CF, Hattler B, Fairclough DL, Havranek 
EP, et al. Effect of a collaborative care intervention vs usual care on 
health status of patients with chronic heart failure: the CASA rand-
omized clinical trial. JAMA Intern Med. 2018;178(4):511–9.

 38. Hopp FP, Zalenski RJ, Waselewsky D, Burn J, Camp J, Welch RD, et al. 
Results of a hospital-based palliative care intervention for patients 
with an acute exacerbation of chronic heart failure. J Card Fail. 
2016;22(12):1033–6.

 39. Mentz RJ, O’Connor CM, Granger BB, Yang H, Patel CB, Steinhauser 
KE, et al. Palliative care and hospital readmissions in patients with 
advanced heart failure: insights from the PAL-HF trial. Am Heart J. 
2018;204:202–4.

 40. O’Donnell AE, Schaefer KG, Stevenson LW, DeVoe K, Walsh K, Mehra MR, 
et al. Social worker-aided palliative care intervention in high-risk patients 
with heart failure (SWAP-HF): a pilot randomized clinical trial. JAMA 
Cardiol. 2018;3(6):516–9.

 41. O’Riordan DL, Rathfon MA, Joseph DM, Hawgood J, Rabow MW, Dracup 
KA, et al. Feasibility of implementing a palliative care intervention for 
people with heart failure: learnings from a pilot randomized clinical trial. J 
Palliat Med. 2019;22(12):1583–8.

 42. Piamjariyakul U, Werkowitch M, Wick J, Russell C, Vacek JL, Smith CE. Car-
egiver coaching program effect: reducing heart failure patient rehospi-
talizations and improving caregiver outcomes among African Americans. 
Heart Lung. 2015;44(6):466–73.

 43. Rogers JG, Patel CB, Mentz RJ, Granger BB, Steinhauser KE, Fiuzat M, et al. 
Palliative Care in Heart Failure: the PAL-HF randomized, controlled clinical 
trial. J Am Coll Cardiol. 2017;70(3):331–41.

 44. Ågren S, Evangelista LS, Hjelm C, Strömberg A. Dyads affected by chronic 
heart failure: a randomized study evaluating effects of education and 
psychosocial support to patients with heart failure and their partners. J 
Card Fail. 2012;18(5):359–66.

 45. Brännström M, Boman K. Effects of person-centred and integrated 
chronic heart failure and palliative home care. PREFER: a randomized 
controlled study. Eur J Heart Fail. 2014;16(10):1142–51.

 46. Ekman I, Andersson B, Ehnfors M, Matejka G, Persson B, Fagerberg B. 
Feasibility of a nurse-monitored, outpatient-care programme for elderly 
patients with moderate-to-severe, chronic heart failure. Eur Heart J. 
1998;19(8):1254–60.

 47. Liljeroos M, Ågren S, Jaarsma T, Årestedt K, Strömberg A. Long term 
follow-up after a randomized integrated educational and psychosocial 
intervention in patient-partner dyads affected by heart failure. PLoS One. 
2015;10(9):e0138058.

https://www.thewhpca.org/resources/category/global-atlas-of-palliative-care-at-the-end-of-life
https://www.thewhpca.org/resources/category/global-atlas-of-palliative-care-at-the-end-of-life
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook


Page 30 of 30Hicks et al. BMC Palliative Care          (2022) 21:205 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 48. Sahlen KG, Boman K, Brännström M. A cost-effectiveness study of person-
centered integrated heart failure and palliative home care: based on a 
randomized controlled trial. Palliat Med. 2016;30(3):296–302.

 49. Ng AYM, Wong FKY. Effects of a home-based palliative heart failure 
program on quality of life, symptom burden, satisfaction and car-
egiver burden: a randomized controlled trial. J Pain Symptom Manag. 
2018;55(1):1–11.

 50. Wong FK, Ng AY, Lee PH, Lam PT, Ng JS, Ng NH, et al. Effects of a transi-
tional palliative care model on patients with end-stage heart failure: a 
randomised controlled trial. Heart. 2016;102(14):1100–8.

 51. Wong FKY, So C, Ng AYM, Lam PT, Ng JSC, Ng NHY, et al. Cost-effective-
ness of a transitional home-based palliative care program for patients 
with end-stage heart failure. Palliat Med. 2018;32(2):476–84.

 52. Paes P. A pilot study to assess the effectiveness of a palliative care clinic in 
improving the quality of life for patients with severe heart failure. Palliat 
Med. 2005;19(6):505–6.

 53. Janssen DJ, Spruit MA, Uszko-Lencer NH, Schols JM, Wouters EF. 
Symptoms, comorbidities, and health care in advanced chronic 
obstructive pulmonary disease or chronic heart failure. J Palliat Med. 
2011;14(6):735–43.

 54. O’Leary N, Murphy NF, O’Loughlin C, Tiernan E, McDonald K. A compara-
tive study of the palliative care needs of heart failure and cancer patients. 
Eur J Heart Fail. 2009;11(4):406–12.

 55. Bekelman DB, Rumsfeld JS, Havranek EP, Yamashita TE, Hutt E, Gottlieb 
SH, et al. Symptom burden, depression, and spiritual well-being: a com-
parison of heart failure and advanced cancer patients. J Gen Intern Med. 
2009;24(5):592–8.

 56. Kane PM, Murtagh FEM, Ryan KR, Brice M, Mahon NG, McAdam B, et al. 
Strategies to address the shortcomings of commonly used advanced 
chronic heart failure descriptors to improve recruitment in palliative 
care research: a parallel mixed-methods feasibility study. Palliat Med. 
2018;32(2):517–24.

 57. Sudore RL, Heyland DK, Lum HD, Rietjens JAC, Korfage IJ, Ritchie CS, et al. 
Outcomes that define successful advance care planning: a Delphi panel 
consensus. J Pain Symptom Manag. 2018;55(2):245–55.e8.

 58. Murtagh FE, Ramsenthaler C, Firth A, Groeneveld EI, Lovell N, Simon ST, 
et al. A brief, patient- and proxy-reported outcome measure in advanced 
illness: validity, reliability and responsiveness of the integrated palliative 
care outcome scale (IPOS). Palliat Med. 2019;33(8):1045–57.

 59. Michels CT, Boulton M, Adams A, Wee B, Peters M. Psychometric proper-
ties of carer-reported outcome measures in palliative care: a systematic 
review. Palliat Med. 2016;30(1):23–44.

 60. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, 
et al. Executive Summary: Heart Disease and Stroke Statistics--2016 
Update: A Report From the American Heart Association. Circulation. 
2016;133(4):447–54.

 61. Bozkurt B, Khalaf S. Heart failure in women. Methodist Debakey Cardio-
vasc J. 2017;13(4):216–23.

 62. Davidson PM, Abernethy AP, Newton PJ, Clark K, Currow DC. The caregiv-
ing perspective in heart failure: a population based study. BMC Health 
Serv Res. 2013;13(1):342.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Effectiveness and cost effectiveness of palliative care interventions in people with chronic heart failure and their caregivers: a systematic review
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Search strategy
	Inclusion and exclusion criteria
	Study selection
	Data extraction
	Risk of bias assessment
	Data synthesis

	Results
	Study characteristics
	Participants
	Interventions
	Comparators
	Quality assessment
	Outcomes
	Functional status
	Physical and psychological symptom control
	Quality of life
	Perceived control and self-care behaviour
	Satisfaction with care
	Mortality
	Advance care planning
	Resource use and cost effectiveness
	Caregiver outcomes

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


