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IMPORTANCE The evidence for palliative care exists predominantly for patients with cancer.
The effect of palliative care on important end-of-life outcomes in patients with noncancer
illness is unclear.
OBJECTIVE To measure the association between palliative care and acute health care use,
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quality of life (QOL), and symptom burden in adults with chronic noncancer illnesses.
DATA SOURCES MEDLINE, Embase, CINAHL, PsycINFO, and PubMed from inception to April

18, 2020.
STUDY SELECTION Randomized clinical trials of palliative care interventions in adults with
chronic noncancer illness. Studies involving at least 50% of patients with cancer were excluded.
DATA EXTRACTION AND SYNTHESIS Two reviewers independently screened, selected, and
extracted data from studies. Narrative synthesis was conducted for all trials. All outcomes
were analyzed using random-effects meta-analysis.
MAIN OUTCOMES AND MEASURES Acute health care use (hospitalizations and emergency
department use), disease-generic and disease-specific quality of life (QOL), and symptoms,
with estimates of QOL translated to units of the Functional Assessment of Chronic Illness
Therapy-Palliative Care scale (range, 0 [worst] to 184 [best]; minimal clinically important
difference, 9 points) and symptoms translated to units of the Edmonton Symptom
Assessment Scale global distress score (range, 0 [best] to 90 [worst]; minimal clinically
important difference, 5.7 points).
RESULTS Twenty-eight trials provided data on 13 664 patients (mean age, 74 years; 46% were
women). Ten trials were of heart failure (n = 4068 patients), 11 of mixed disease (n = 8119),
4 of dementia (n = 1036), and 3 of chronic obstructive pulmonary disease (n = 441). Palliative
care, compared with usual care, was statistically significantly associated with less emergency
department use (9 trials [n = 2712]; 20% vs 24%; odds ratio, 0.82 [95% CI, 0.68-1.00];
I2 = 3%), less hospitalization (14 trials [n = 3706]; 38% vs 42%; odds ratio, 0.80 [95% CI,
0.65-0.99]; I2 = 41%), and modestly lower symptom burden (11 trials [n = 2598]; pooled
standardized mean difference (SMD), −0.12; [95% CI, −0.20 to −0.03]; I2 = 0%; Edmonton
Symptom Assessment Scale score mean difference, −1.6 [95% CI, −2.6 to −0.4]). Palliative
care was not significantly associated with disease-generic QOL (6 trials [n = 1334]; SMD, 0.18
[95% CI, −0.24 to 0.61]; I2 = 87%; Functional Assessment of Chronic Illness Therapy-Palliative
Care score mean difference, 4.7 [95% CI, −6.3 to 15.9]) or disease-specific measures of QOL
(11 trials [n = 2204]; SMD, 0.07 [95% CI, −0.09 to 0.23]; I2 = 68%).
CONCLUSIONS AND RELEVANCE In this systematic review and meta-analysis of randomized
clinical trials of patients with primarily noncancer illness, palliative care, compared with usual
care, was statistically significantly associated with less acute health care use and modestly
lower symptom burden, but there was no significant difference in quality of life. Analyses for
some outcomes were based predominantly on studies of patients with heart failure, which
may limit generalizability to other chronic illnesses.
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C

hronic noncancer illness, such as heart failure (HF),
chronic obstructive pulmonary disease (COPD), and dementia, are common and associated with high health
care use, symptom burden, and disability and reduced quality of life (QOL).1-6 Palliative care focuses on improving QOL,
reducing suffering, and helping with decision-making for patients with serious illness and their caregivers.7 Current evidence for the benefits of palliative care exist predominantly
for patients with cancer. Yet, there are twice as many patients
with noncancer illness and palliative care needs than there are
with cancer.8 Application of current evidence for palliative care
to those with noncancer illness may therefore restrict its applicability because these chronic diseases have a very different illness trajectory.9-12
Three systematic reviews of randomized clinical trials
(RCTs) of palliative care interventions reported associations
with higher patient and caregiver QOL and lower symptom
burden.7,13,14 However, more than two-thirds of the trials in
these reviews involved patients with cancer, leaving knowledge gaps and uncertainty regarding the potential benefits of
palliative care in patients with noncancer illness.
The current study measured the association between palliative care and health care use, disease-generic and diseasespecific measures of QOL, and advance care planning for patients with noncancer illness. In addition, it estimated the
associated benefit of home-based palliative care and the presence of a physician and an interprofessional palliative care team
for multiple important patient-oriented outcomes.
The objective of this study was to conduct a systematic review of palliative care RCTs and to measure the association between palliative care and acute health care use, QOL, and symptom burden in adults with noncancer illness.

Methods
This study was a protocol-based systematic review and metaanalysis (PROSPERO ID: CRD42019127835) conducted in accordance with the Cochrane Handbook for Systematic Reviews of
Interventions and the Preferred Reporting Items for Systematic Review and Meta-Analysis Statement 27-item checklist.15

Identification and Selection of Studies
MEDLINE, Embase, CINAHL, PsychINFO, and PubMed were
searched for articles published from inception to April 18, 2020.
The primary author (K.L.Q.) and a health sciences librarian
(D.H.) conducted the searches (eAppendix 1 in the Supplement). Two of the reviewers (K.L.Q. and M.S.) screened other
resources, including web searching and bibliographic references from retrieved papers of interest, for additional studies
not identified by the original search strategy. Pediatric and non–
English-language articles were excluded.

Study Eligibility and Inclusion/Exclusion Criteria
Two reviewers (K.L.Q. and M.S.) independently evaluated all
records for eligibility based on predefined criteria (eTable 1 in
the Supplement). RCTs with a palliative care intervention
were included for full review if they were conducted in
1440

Key Points
Question Is receipt of palliative care interventions associated with
lower acute health care use and better patient-centered outcomes
in adults with noncancer illness?
Findings In this systematic review and meta-analysis of 28
randomized clinical trials of patients with primarily noncancer
illness, receipt of palliative care interventions, compared with
usual care, was statistically significantly associated with less acute
health care use and modestly lower symptom burden, but there
was no significant difference in quality of life.
Meaning Among patients with primarily noncancer illness, receipt
of palliative care interventions was associated with lower acute
health care use and modestly lower symptom burden, although
analyses for some outcomes were based predominantly on studies
of patients with heart failure, which may limit the generalizability
of these findings to other chronic illnesses.

adults (aged ≥18 years) with a primary diagnosis of HF, COPD,
kidney failure, dementia, cirrhosis, or stroke. These diseases
represent the most common terminal noncancer conditions
and are the most well-studied in palliative care.7,13,14 Trials
that enrolled multiple groups of patients, each with different
primary diseases, were categorized as “mixed disease.”
Because many patients included in palliative care trials may
also have cancer, studies that included at least 50% of
patients with comorbid terminal cancer were excluded. Trials
of palliative care interventions selected for full review were
subsequently included (regardless of whether they included
specialized palliative care clinicians) if they contained elements of care that addressed at least 2 of 8 domains outlined
in the 2018 National Consensus Project on Clinical Practice
Guidelines for Quality Palliative Care.16 The guidelines outline the following 8 domains that capture the fundamental
principles of palliative care that should be integrated into the
care of seriously ill patients: structure and process; physical;
psychological and psychiatric; social; spiritual, religious, and
existential; cultural; care of the patient nearing the end of
life; and ethical and legal. Eligible studies were required to
include at least 2 domains to avoid inclusion of isolated interventions, such as therapies for dyspnea or depression or education for patients and their caregivers, and to maintain consistency with prior systematic reviews.7 Studies that reported
on at least 1 of the following 3 outcomes of interest were
included: health care use (hospitalizations or emergency
department [ED] use), QOL (disease-generic or diseasespecific measures), and symptom burden. There were no
restrictions on the types of comparators.

Data Extraction and Risk of Bias Assessment
Two reviewers (K.L.Q. and M.S.) independently extracted data
in duplicate from all primary and secondary sources related
to a trial using a customized form that was initially piloted for
usability. Disagreements were resolved through consensus.
All studies were assessed for their risk of bias using the
Cochrane Collaboration’s risk of bias tool, version 2.17 The tool
uses a series of questions within a set of domains of bias that
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assess a trial’s design, conduct, and reporting. Within each domain, the risk of bias was independently assessed by reviewers (K.L.Q. and K.G.). The tool arrives at a proposed judgement about the trial’s overall risk of bias that can be expressed
on the extremes as having a “low” or “high” risk of bias, or as
an intermediary by having “some concerns” about the risk of
bias for an individual trial (eAppendix 2 in the Supplement).
This study included both objective (eg, hospitalizations, ED use)
and subjective (eg, patient-reported QOL and symptom measures) outcomes. Each type of outcome was assessed separately with respect to its risk of bias to more accurately assign
a specific risk for the purposes of the sensitivity analyses for
those outcomes. Two summary risk of biases for each trial
were reported. Trial authors were contacted to obtain additional data and clarify any questions about a trial’s design, conduct, or risk of bias.

Outcomes
The primary outcomes were acute health care use (ED use
and hospitalization), QOL, and symptom burden. To be
included in the meta-analysis, data from each trial were
required to be reported as the percentage of patients with an
ED visit or hospitalization during follow-up or as the mean
and SD of QOL or symptom scores at baseline and end-ofstudy follow-up (range, 1-13 months). Health care use was
analyzed as the percentage of patients with at least 1 ED visit
or hospitalization during follow-up, because access to
patient-level data to account for individual follow-up time
were not available. Because there is wide variation in trial
design and in the scales used between trials to measure QOL
and symptom burden, pooled effects were summarized as
standardized mean differences (SMDs) corrected for scale
directionality, calculated using a Hedges-adjusted g estimator
to correct for small sample bias (eAppendix 3 in the
Supplement).18 The SMD is a method used to report intervention effects in standardized units, rather than the original
units of measurement for each scale. It has been previously
proposed that an SMD of 0.2 represents a small effect; 0.5, a
moderate effect; and 0.8, a large effect.19 To help with clinical interpretation, SMDs were translated to a common QOL or
symptom scale by multiplying the SMD measures from this
study with the among-person SD for the specific scale from
an RCT of a palliative intervention in patients with advanced
HF (eAppendix 3 in the Supplement). The SMDs from the
QOL outcomes were translated to the Functional Assessment
of Chronic Illness Therapy-Palliative Care (FACIT-Pal) scale
(range, 0 [worst] to 184 [best]; minimal clinically important
difference, 9 points), a validated patient-reported measure of
QOL in people with serious illness.20 For measures of symptom burden, the SMDs were translated to the Edmonton
Symptom Assessment Scale (ESAS) score (range, 0 [best] to
90 [worst]; minimal clinically important difference, 5.7
points), a validated patient-reported measure that is commonly used in palliative care populations.21
After review of the available data, advance care planning
was included as a secondary outcome. Advance care planning was defined as a discussion with the patient and/or substitute decision-maker that explored preferences for future
jama.com
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care, including establishing advanced directives and the identification of a substitute decision-maker.

Synthesis
A narrative synthesis was performed for all trials to describe
the population, their survival and diseases studied, the number of palliative care domains addressed, and the nature of the
interventions or comparator groups, including the number of
studies that included a specialized palliative care physician as
part of the intervention.22 Median survival time could not be
measured because access to patient-level data to account for
individual follow-up time was not available.
Outcomes were pooled using a random-effects model including a random study effect to account for statistical heterogeneity among studies.10 Heterogeneity among studies was
tested using the I2 test, and the magnitude of the variation between studies was determined using τ2. An I2 greater than 50%
is considered to represent significant heterogeneity, which was
taken into account when interpreting the findings.23 In metaanalyses, each trial’s estimates of effect should vary (due to
random error) and result in a symmetric funnel plot that visualizes this variation. If studies that fail to demonstrate an
effect are not published, the funnel plot will be asymmetric.
Asymmetry in the funnel plots was statistically tested using
the Egger test along with visual review of funnel plots (eFigure 5 in the Supplement).
A set of secondary analyses was performed using metaregression to statistically evaluate whether the overall association between palliative care and outcomes was explained
by a difference in follow-up time of less than or equal to 3
months compared with greater than 3 months,7 the presence
or absence of a specialized palliative care physician to provide direct or indirect support to the patient as part of the palliative care intervention,24 and the specific disease type across
all studies. Because access to patient-level data to account for
individual follow-up time was not available, overall trial
follow-up time was stratified into 3 months or less and greater
than 3 months (range, 1-13 months), because these periods were
considered clinically relevant.7 Outcome measures were recorded using the longest available follow-up time for studies
that reported outcomes for both periods.
Other secondary analyses quantified the magnitude of
the association between palliative care and the primary outcomes within subsets of trials that (1) excluded studies
involving patients with a primary diagnosis of dementia and
cancer (ie, who were enrolled in trials of mixed disease),
because these are recognized as having unique trajectories
of functional decline and may influence a person’s health
care needs and subsequent use9-12; (2) used a palliative care
intervention involving an interdisciplinary care team; and
(3) used a palliative care intervention involving home-based
palliative care, because there is evidence to support its efficacy using both of these approaches.25-28 An interdisciplinary care team was defined as having at least 1 clinician from
2 different health disciplines. This type of analysis is more
appropriate when there are fewer studies and statistical
testing is therefore limited.18 Predefined sensitivity analyses
limited to trials at low risk of bias were performed on all
(Reprinted) JAMA October 13, 2020 Volume 324, Number 14
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Figure 1. Literature Search to Identify Randomized Clinical Trials
of Palliative Care Interventions
19 200 Records identified through
database searching
12 Additional records identified
through other sources

12 555 Records screened after
duplicates were removed

12 495 Records excluded
60 Full-text articles assessed
for eligibility

32 Full-text articles excluded
9 Conference abstract or letter
5 Wrong design
4 Wrong intervention
4 Secondary analysis of primary study
4 No prespecified outcomes included
4 Palliative care domains not described
2 Wrong population
28 Studies included in the
narrative synthesis

28 Studies included in the
meta-analysis

outcomes for which a sufficient number of trials made it
possible.
Statistical significance was determined using a 2-sided error threshold of .05. Because of the potential for type I error
due to multiple comparisons, the findings of these analyses
should be interpreted as exploratory. All analyses were conducted using R, version 3.1.2.

Results
Study Characteristics
There were 12 538 unique records identified from the literature search, of which 60 were deemed eligible for full review.
A total of 28 trials containing 13 664 patients (mean age, 74
years; 46% were women) were included in the final analysis
(Figure 1). Ten trials (36%) were of patients with a primary diagnosis of HF (n = 4068),29-37 11 (39%) were of patients with
mixed disease (ie, enrolled multiple groups of patients with
different primary diseases; n = 8119),38-48 4 (14%) were of patients with a primary diagnosis of dementia (n = 1036),49-52 and
3 (11%) were of patients with a primary diagnosis of COPD
(n = 441).53-55 The pooled prevalence of specific chronic diseases reported across all trials (including those that excluded
a specific disease such as cancer) as either primary or comorbid diagnoses was 65% (19 trials) for HF, 42% (14 trials) for
COPD, 14% (9 trials) for stroke, 42% (8 trials) for diabetes, 23%
(5 trials) for chronic kidney disease, and 16% (7 trials) for cancer. Across all studies, 24.3% of patients (SD, 26.4%) died. Fourteen trials (50%) were conducted in the outpatient setting, 10
1442

(36%) in the inpatient setting, and 4 (14%) involved both inpatient and outpatient care. Eighteen studies (64%) were conducted in the United States; 3 in the United Kingdom (11%); 2
in Canada (7%); 1 each in Hong Kong, Sweden, Switzerland, and
Australia (14%); and 1 in multiple countries in Europe (4%).
Nineteen trials (68%) involved a specialist palliative care physician as part of the intervention. Twenty-six trials assessed
subjective outcomes and 26 trials assessed objective outcomes. The risk of bias for each trial is reported in eTables 5
and 6 in the Supplement.
There was a median (range) of 5 (2-7) palliative care domains addressed by the interventions. Palliative care interventions involved elements of ongoing case management to
help coordinate care (structure and process domain; n = 25);
ongoing interdisciplinary support for unmet palliative care
needs, such as symptoms (physical domain; n = 22) and emotional (psychological and psychiatric domain; n = 20) or spiritual distress (spiritual, religious, and existential domain; n = 17);
facilitated discussions to help define goals of care and advance care planning (ethical and legal domain; n = 20) and address environmental and social factors related to care (social
domain; n = 27); and care at the end of life (care of the patient
nearing the end of life domain; n = 5). No studies specifically
addressed cultural factors related to care (cultural domain). All
trials used usual care as the comparator group. Some elements of usual care included a prehospital discharge referral
to palliative care34; telemonitoring33; ad hoc visits in a clinic
or from a home-visiting general practitioner or palliative care
physician31,32,34; or education on diet, exercise, advanced care
planning, and palliative care37,41 (eTables 2, 3, and 4 in the
Supplement).

Acute Health Care Use
ED use was assessed in 10 trials; 8 were at high risk of bias and
2 were at some concerns of risk of bias. Six trials involved patients with mixed disease, 2 involved patients with HF, and 2
involved patients with dementia.29,38,40,43-45,48,50,52,56 Nine
studies (n = 2712 patients) could be pooled in the metaanalysis because 1 study reported data in a format that was not
possible to include.29,38,40,43,44,48,50,52,56 In the primary analysis, palliative care, compared with usual care, was significantly associated with a lower percentage of patients with ED
use (20% [95% CI, 12%-28%] vs 24% [95% CI, 13%-34%]; odds
ratio [OR], 0.82 [95% CI, 0.68-1.00]; I2 = 3%) (Figure 2). In the
secondary meta-regression analysis, the presence of a palliative care physician statistically significantly explained some
of the observed differences in ED use, whereas there was no
significant association with HF, mixed disease, dementia, or
follow-up time (eTable 7 in the Supplement). In analyses limited to trials of palliative care interventions that involved an
interdisciplinary care team (OR, 0.87 [95% CI, 0.72-1.06]) and
home visits (OR, 0.85 [95% CI, 0.66-1.08]) and among the subset of trials that excluded studies involving patients with a primary diagnosis of dementia (OR, 0.77 [95% CI, 0.59-1.01]) and
cancer (OR, 0.82 [95% CI, 0.63-1.07]), the association with less
ED use was not significant (eFigure 1 and eTable 7 in the Supplement). An analysis of ED use restricted to trials at low risk of
bias could not be performed because none existed.
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Figure 2. Random-Effects Meta-analysis of the Association Between Palliative Care and Health Care Use Among Patients With Noncancer Illness
A Emergency department use

Palliative care

Control

No. of events/
No. of total
Crude
patients
rate

No. of events/
No. of total
Crude
patients
rate

Disease

Radwany et al,40 2014

10/40

0.25

10/40

0.25

Mixed

1.00 (0.36-2.75)

3.4

Brumley et al,43 2007

31/152

0.20

48/145

0.33

Mixed

0.52 (0.31-0.87)

12.4

0.62 (0.35-1.10)

15.8

Study

Favors
palliative care

Odds ratio
(95% CI)

Favors
control

Weight, %

Some concerns of bias

Random-effects model
Heterogeneity: I2 = 22%; τ2 = 0.0475; P = .26
High risk of bias
Van Spall et al,29 2019

56/248

0.23

81/334

0.24

Heart failure

0.91 (0.62-1.34)

21.9

Van den Block et al,38 2019

33/206

0.16

37/253

0.15

Mixed

1.11 (0.67-1.85)

13.1

Possin et al,52 2019

199/452

0.44

110/239

0.46

Dementia

0.92 (0.67-1.26)

32.3

Agar et al,50 2017

6/64

0.09

7/67

0.10

Dementia

0.89 (0.28-2.80)

2.7

Aiken,et al,48 2006

10/100

0.10

10/90

0.11

Mixed

0.89 (0.35-2.25)

4.1

Rabow et al,44 2004

1/50

0.02

1/40

0.02

Mixed

0.80 (0.05-13.13)

0.5

Harrison et al,46 2002

27/92

0.29

46/100

0.46

Heart failure

0.49 (0.27-0.89)

9.7

0.88 (0.72-1.07)

84.2

0.88 (0.68-1.00)

100.0

Random-effects model
Heterogeneity: I2 = 0%; τ2 = 0; P = .58
Random-effects model
Heterogeneity: I2 = 3%; τ2 = 0.0027; P = .41
Residual heterogeneity: I2 = 0%; P = .54

0.1

1

10

Odds ratio (95% CI)
B

Hospitalization
Palliative care

Control

No. of events/
No. of total
Crude
patients
rate

No. of events/
No. of total
Crude
patients
rate

Van Spall et al,29 2019

145/400

0.36

180/500

0.36

Heart failure

1.01 (0.77-1.33)

15.7

Possin et al,52 2019

124/452

0.27

64/239

0.27

Dementia

1.03 (0.73-1.47)

13.4

Bekelman et al,32 2018

19/158

0.12

31/159

0.19

Heart failure

0.56 (0.30-1.05)

7.5

Rogers et al,31 2017

43/75

0.57

51/75

0.68

Heart failure

0.63 (0.32-1.23)

6.8

Wong et al,34 2016

9/43

0.21

13/41

0.32

Heart failure

0.57 (0.21-1.53)

3.8

0.86 (0.68-1.10)

47.2

Study

Favors
palliative care

Disease

Favors
control

Weight, %

Low risk of bias

Random-effects model
Heterogeneity: I2 = 25%; τ2 = 0.0198; P = .25
Some concerns of bias
Brännström et al,35 2014

6/36

0.17

9/36

0.25

Heart failure

0.60 (0.19-1.91)

2.9

Radwany et al,40 2014

20/40

0.50

22/40

0.55

Mixed

0.82 (0.34-1.97)

4.6

Brumley et al,43 2007

55/152

0.36

86/145

0.59

Mixed

0.39 (0.24-0.62)

10.4

Ahronheim et al,51 2000

48/48

1.00

51/51

1.00

Dementia
0.49 (0.31-0.77)

17.9

Random-effects model
Heterogeneity: I2 = 14%; τ2 = 0.0273; P = .31

0

High risk of bias
Van den Block et al,38 2019

51/197

0.26

65/248

0.26

Heart failure

0.98 (0.64-1.51)

11.4

Agar et al,50 2017

13/64

0.20

13/67

0.19

Dementia

1.06 (0.45-2.50)

4.7

Rabow et al,44 2004

35/50

0.70

23/40

0.57

Mixed

1.72 (0.72-4.12)

4.6

Harrison et al,56 2002

22/92

0.24

31/100

0.31

Heart failure

0.70 (0.37-1.33)

7.2

Zimmer et al,45 1985

25/82

0.30

26/76

0.34

Mixed

0.84 (0.43-1.64)

6.8

0.96 (0.72-1.27)

34.9

0.80 (0.65-0.99)

100.0

Random-effects model
Heterogeneity: I2 = 0%; τ2 = 0; P = .58
Random-effects model
Heterogeneity: I2 = 41%; τ2 = 0.0550; P = .06
Residual heterogeneity: I2 = 5%; P = .39

0.1

1

5

Odds ratio (95% CI)

Data are presented as the odds ratios and 95% CIs (error bars) of at least 1
emergency department visit or hospitalization during study follow-up. The area
of the shaded squares is proportional to the study weight and the shaded

diamonds represent pooled odds ratios and 95% CIs. The dashed line indicates
the pooled effect estimate and the dotted line depicts a null effect.

Hospitalization was assessed in 15 trials; 6 were at high-risk
of bias, 5 were at low-risk of bias, and 4 were at some concerns
of risk of bias. Four trials involved patients with mixed disease,

8 involved patients with HF, 3 involved patients with dementia,
and 1 involved patients with COPD.31,32,34-36,40,44,45,50,51,56
Fourteen studies (n = 3706 patients) could be pooled in the
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meta-analysis because 1 study reported data in a format that
was not possible to include.29,31,32,34,35,38,40,43-45,50-52,56 In
the primary analysis, palliative care, compared with usual
care, was significantly associated with less hospitalized
patients (38% [95% CI, 25%-50%] vs 42% [95% CI, 30%54%]; OR, 0.80 [95% CI, 0.65-0.99]; I2 = 41%) (Figure 2). In
the secondary meta-regression analysis, the presence of a
palliative care physician explained some of the observed differences in hospitalization, whereas there was no significant
association with HF, mixed disease, dementia, or follow-up
time (eTable 7 in the Supplement). In analyses limited to
trials of palliative care interventions that involved an interdisciplinary care team (OR, 0.93 [95% CI, 0.78-1.11]) and
home visits (OR, 0.77 [95% CI, 0.53-1.12]) and among the subset of trials that excluded studies involving patients with a
primary diagnosis of dementia (OR, 0.88 [95% CI, 0.74-1.05])
and cancer (OR, 0.90 [95% CI, 0.76-1.06]), the association
with a lower percentage of hospitalization among patients
was not significant (eFigure 1 and eTable 7 in the Supplement). When the analysis of hospitalization was restricted to
trials at low risk of bias, the association was not significant
(OR, 0.86 [95% CI, 0.68-1.10]) (Figure 2).

with mixed disease, 1 involved patients with dementia, and 1
involved patients with COPD.31-37,39,42,52,54,56 Eleven studies
(n = 2204) could be pooled in the disease-specific QOL metaanalysis because 1 study reported data in a format that was
not possible to include.31-37,39,42,52,56 In the primary analysis,
palliative care was not significantly associated with diseasespecific measures of QOL (pooled SMD, 0.07 [95% CI, −0.09
to 0.23]; I2 = 68%), although substantial heterogeneity was
observed. In the secondary meta-regression analysis, there
was no significant association with the presence of a palliative care physician, HF, mixed disease, or follow-up time
(eTable 7 in the Supplement). In the other secondary analyses, interventions that involved an interdisciplinary care
team (SMD, 0.15 [95% CI, 0.02-0.29]; I2 = 28%) and home
visits (SMD, 0.37 [95% CI, 0.05-0.69]; I2 = 35%) were significantly associated with higher disease-specific measures of
QOL. There was a significant association observed when
excluding trials of dementia (SMD, 0.13 [95% CI, 0.01-0.25];
I2 = 10%) or cancer (SMD, 0.12 [95% CI, 0.00-0.23]; I2 = 12%)
(eFigure 2 and eTable7 in the Supplement). When the analyses of disease-specific QOL were restricted to trials at low risk
of bias, no significant association was observed (SMD, 0.17
[95% CI, −0.09 to 0.43]; I2 = 68%) (Figure 3).

Disease-Generic and Disease-Specific QOL
QOL was assessed using disease-generic measures in 8 trials;
6 trials were at high risk of bias and 2 trials were at low risk of
bias. Five trials involved patients with HF and 3 involved
patients with mixed disease.29,31,34,35,37,39,40,57 Six studies
(n = 1334) could be pooled in the disease-generic QOL metaanalysis because 1 study reported data in a format that was
not possible to include and 1 study reported only the subscales of outcome measures.29,34,35,37,39,57 In the primary
analysis, palliative care was not significantly associated with
higher disease-generic measures of QOL, although significant
heterogeneity was observed (pooled SMD, 0.18 [95% CI,
−0.24 to 0.61]; I2 = 87%; FACIT-Pal score mean difference, 4.7
[95% CI, −6.3 to 15.9]) (Figure 3). In the secondary metaregression analysis, the presence of a palliative care physician explained some of the observed differences in diseasegeneric QOL, whereas there was no significant association
with HF, mixed disease, or follow-up time (eTable 7 in the
Supplement). In analyses limited to trials of palliative care
interventions that involved an interdisciplinary care team
(pooled SMD, 0.18 [95% CI, −0.29 to 0.64]) and home visits
(pooled SMD, 0.15 [95% CI, −0.40 to 0.70]) and among the
subset of trials that excluded studies involving patients with
a primary diagnosis of dementia (pooled SMD, 0.18 [95% CI,
−0.24 to 0.61]) and cancer (pooled SMD, 0.19 [95% CI, −0.31
to 0.69]), the association with higher disease-generic QOL
was not significant (eFigure 2 and eTable 7 in the Supplement). When the analyses of disease-generic QOL were
restricted to trials at low risk of bias, there was a significant
association with higher and clinically significant measures of
QOL (SMD, 0.37 [95% CI, 0.02-0.71]; I 2 = 22%; FACIT-Pal
score mean difference, 9.7 [95% CI, 0.5-18.5]) (Figure 3).
QOL was assessed using disease-specific measures in 12
trials; 6 were at high risk of bias and 6 were at low risk of bias.
Eight trials involved patients with HF, 2 involved patients
1444

Symptoms
Symptoms were assessed in 14 trials; 9 were at high risk of
bias, 4 were at low risk of bias, and 1 was at some concerns
of risk of bias. Six trials involved patients with HF, 6 involved
patients with mixed disease, and 2 involved patients with
dementia.31-34,36-39,41,42,44,49,50,53 Eleven studies (n = 2598) could
be pooled in the meta-analysis because 3 studies reported data
in a format that was not possible to include.32-34,37-39,41,42,44,49,53
In the primary analysis, palliative care was significantly associated with lower symptom burden (pooled SMD, −0.12 [95%
CI, −0.20 to −0.03]; I2 = 0%; ESAS mean difference, −1.6 [95%
CI, −2.6 to −0.4]), which would translate to an average of a 0.2point decrease across all subdomains on the ESAS (Figure 4).
In the secondary meta-regression analyses, the presence of a
palliative care physician, HF, and mixed disease explained some
of the observed difference in symptoms, whereas there was no
significant association with follow-up time (eTable 7 in the
Supplement). In the other secondary analyses, interventions that
involved an interdisciplinary care team were significantly associated with lower symptom burden (pooled SMD, −0.11 [95%
CI, −0.19 to −0.02]; I2 = 0%; ESAS mean difference, −1.5 [95%
CI, −2.5 to −0.3]). In analyses limited to trials of palliative care
interventions that involved home visits, the association with
lower symptom burden was not significant (pooled SMD, −0.15
[95% CI, −0.34 to 0.03]). Among the subset of trials that excluded studies involving patients with a primary diagnosis of
dementia (pooled SMD, −0.12 [95% CI, −0.20 to −0.03]; I2 = 0%;
ESAS mean difference, −1.6 [95% CI, −2.6 to −0.4]) and cancer
(pooled SMD, −0.16 [95% CI, −0.31 to −0.01]; ESAS mean difference, −2.1 [95% CI, −4.1 to −0.1]), the association with lower
symptom burden was significant (eFigure 3 and eTable 7 in the
Supplement). When the analyses of symptoms were restricted
to trials at low risk of bias, no significant association was observed (pooled SMD, −0.15 [95% CI, −0.30 to 0.01]) (Figure 4).
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Figure 3. Random-Effects Meta-analysis of the Association Between Palliative Care and Quality of Life (QOL) Among Patients With Noncancer Illness
A Disease-generic measure of quality of life
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Sidebottom et al,36 2015 79
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Heart failure 0.13 (–0.17 to 0.44)
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Brännström et al,35 2014 36
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Data are presented as the means and 95% CIs (error bars) of the change in QOL
measures from baseline to the end of study follow-up. The area of the shaded
squares is proportional to the study weight and the shaded diamonds represent
pooled standardized mean differences (SMDs) and 95% CIs. The dashed line
indicates the pooled effect estimate and the black vertical line depicts a null
effect. CHQ-C indicates Chronic Heart Failure Questionnaire Chinese; CRQ

Chronic Respiratory Questionnaire; EQ-5D, EuroQol-5D; FACIT-PAL, Functional
Assessment of Chronic Illness Therapy-Palliative Care; FACIT-Sp, Functional
Assessment of Chronic Illness Therapy-Spiritual Well-Being; HRQOL,
Health-Related Quality of Life; KCCQ, Kansas City Cardiomyopathy
Questionnaire; MLHFQ, Minnesota Living with Heart Failure Questionnaire; and
QoL-AD, Quality of Life in Alzheimer's Disease .

Advance Care Planning

in a format that was not possible to include.30,37,42,46,51,54,55 In
a post hoc analysis, compared with usual care, palliative care
was significantly associated with advance care planning, although there was considerable heterogeneity (38% [95% CI,
25%-50%] vs 42% [95% CI, 30%-54%] of patients received advance care planning; OR, 2.95 [95% CI, 1.52-5.73]; I2 = 84%)
(Figure 5). In the secondary meta-regression analysis, the presence of a palliative care physician, HF, COPD, and dementia

Advance care planning was assessed in 9 trials; 2 were at
high risk of bias, 4 were at low risk of bias, and 3 were
at some concerns of risk of bias. Three trials involved patients with HF, 3 involved patients with mixed disease, 2
involved patients with COPD, and 1 involved patients with
dementia.30,36,37,42,46,48,51,54,55 Seven studies (n = 5935) could
be pooled in the meta-analysis because 2 studies reported data
jama.com
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Figure 4. Random-Effects Meta-analysis of the Association Between Palliative Care and Symptoms Among Patients With Noncancer Illness
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Data are presented as the means and 95% CIs (error bars) of the change in
symptom measures from baseline to the end of study follow-up. The area of the
shaded squares is proportional to the study weight and the shaded diamonds
represent pooled standardized mean difference and 95% CIs. The dashed line
indicates the pooled effect estimate and the black vertical line depicts a null

effect. CAD-EOLD, End-of-Life in Dementia comfort around dying scale;
ESAS indicates Edmonton Symptom Assessment Scale; HADS, Hospital Anxiety
and Depression Scale; MCOHPQ, Modified City of Hope Patient Questionnaire;
PHQ, Patient Health Questionnaire; SMD, standardized mean difference;
and VAS, visual analog scale.

Figure 5. Random-Effects Meta-analysis of the Association Between Palliative Care and Advance Care Planning Among Patients
With Noncancer Illness
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Data are presented as the odds ratios and 95% CIs (error bars) of a newly
documented advanced care plan during study follow-up. The area of the shaded
squares is proportional to the study weight and the shaded diamonds represent

pooled odds ratios and 95% CIs. The dashed line indicates the pooled effect
estimate and the dotted line depicts a null effect. COPD indicates chronic
obstructive pulmonary disease.

explained some of the observed differences in advanced care
planning, whereas there was no significant association with
mixed disease (eTable 7 in the Supplement). In the other sec-

ondary analyses, interventions involving an interdisciplinary care team were significantly associated with advance care
planning (OR, 3.34 [95% CI, 2.10-5.29]; I2 = 0%). There were
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no studies of interventions involving home visits. In analyses
among the subset of trials that excluded studies that included patients with a primary diagnosis of dementia (OR, 2.65
[95% CI, 1.35-5.21]) and cancer (OR, 3.74 [95% CI, 2.39-5.83]),
the association with advance care planning was statistically
significant (eFigure 4 and eTable 7 in the Supplement). When
the analysis of advance care planning was restricted to trials
at low risk of bias, a persistent significant association was observed (OR, 3.20 [95% CI, 2.26-4.54]; I2 = 0%) (Figure 5).

Discussion
In this systematic review and meta-analysis of 28 randomized clinical trials of 13 664 patients with primarily noncancer illness, palliative care was associated with less health care
use and modestly lower symptom burden. Although palliative care was associated with advance care planning and was
not associated with better QOL, significant heterogeneity between trials in both analyses weakened confidence in these
findings. When analyses were restricted to trials at low risk of
bias, evidence for higher disease-generic measures of QOL were
found. The collective findings from this study will help to define the specific associated benefits of palliative care in patients with noncancer illness, which will inform the ongoing
design and delivery of palliative care for patients, clinicians,
and policy makers in health care systems.
Results of secondary analyses of factors associated with
palliative care varied. There were associated benefits of palliative care when there was the presence of a palliative care physician or an interdisciplinary team. These findings may be related to the specific skills and nuanced decision-making about
optimal therapies that a palliative care physician may provide to their patients,58 a responsibility that other clinicians,
such as nurse practitioners, with prescribing abilities can also
perform. Because 11 of 28 trials and 38% of patients in those
trials had a diagnosis of HF, the results may be weighted by the
benefits to patients with HF. However, because HF was not the
majority condition and there was a considerable mix of disease types in most individual analyses, the findings likely apply to the general population studied. Caution should be exercised when interpreting the QOL outcomes specifically,
because they were based predominantly on studies of patients with HF, which may limit generalizability of these specific findings to other noncancer illness. This study identified significant knowledge gaps related to the role of palliative
care in people with other common noncancer illnesses, such
as COPD, kidney failure, stroke, and cirrhosis, because there
were few RCTs of patients with these diseases. Palliative care
that provided home-based care was not associated with less
health care use, lower symptom burden, or higher measures
of QOL. This is surprising because hospitalization near the end
of life is associated with poor QOL,5,6,59 and 40% of people with
serious illness report that they value the health services available to care for them in their home.60 One possible explanation for these findings is that most patients enrolled in trials
of palliative care interventions in this study did not die. The
strongest benefits for home-based palliative care appears to
jama.com
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be for patients who are nearing the end of their life.27 However, the magnitude of the summary point estimates were similar to the primary analyses, but the CIs were wider, which may
suggest that these secondary analyses were underpowered to
detect a statistically significant difference.
This study specifically highlights that the use of an interdisciplinary team and the involvement of a specialized palliative care physician are associated with better patientcentered outcomes, which may be related to their ability to
address the broad range of palliative care needs in people with
serious illness.24,61 The findings from this study support ongoing efforts by health care systems and policy makers to expand and optimize the delivery of palliative care to people with
noncancer illness by providing evidence for its associated benefits in this population. Future work should seek to better understand why this may be and whether other clinicians with
prescribing privileges, such as nurse practitioners, can be
equally as effective.
Previous work in this area reported conflicting results.
A 2020 population-based cohort study demonstrated a significant association between newly initiated palliative care and less
health care use, including the rates of ED use, hospitalization,
and intensive care unit admission.62 Other research that examined the association between palliative care and various measures of health care use in noncancer illness reported varying
results.7,31,32,34-36,40,43-45,48,50,51,56 There are 3 recent systematic reviews and meta-analyses, which predominantly included patients with cancer, that examined the role of palliative care on multiple end-of-life outcomes.7,13,14 These reviews
were unable to perform other meta-analyses for outcomes that
relate to the provision of high-value end-of-life care,63 such
as health care use and advanced care planning, due to limitations in the available evidence at the time. The subsequent
publication of 10 trials of palliative care interventions in patients with noncancer illness served as the impetus to perform these further analyses to address the existing knowledge gaps specifically highlighted by Kavalieratos et al7 in their
review.29-32,37,38,50,52,54,57 The present study provides updated evidence regarding associations of palliative care interventions with important health care use and patient-focused
outcomes, specifically in patients with noncancer illness.
The lack of association with palliative care and higher QOL
was unexpected. This result may be related to significant
heterogeneity in the interventions between trials and the substantial influence of the study by Van Spall et al29 on the outcome, which was found to be at high risk of bias. There was a
clinically meaningful association between palliative care and
higher disease-generic measures of QOL when the analysis was
restricted to studies at low risk of bias, which excluded the
study by Van Spall et al.29 This finding may be related to specific differences in incremental benefits between specialist and
nonspecialist palliative care interventions. Van Spall et al29
employed a nonspecialist palliative care intervention. Differences in important outcomes between specialist and nonspecialist palliative care interventions were consistently demonstrated in the current study and in others.61 It is also possible
that the standard of “usual care” is incorporating more
principles of palliative care over time, leading to smaller
(Reprinted) JAMA October 13, 2020 Volume 324, Number 14
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differences in nonspecialist palliative care interventions with
more recently published studies, such as the study by Van Spall
et al.29Alternatively, the findings may be due to challenges in
dealing with a high burden of palliative care needs related to
increased health care use, worse functional impairments, and
higher levels of anxiety and depression in these patients compared with patients with cancer.64-66

Limitations
This study has several limitations. First, it excluded other important but far less prevalent conditions, such as neurodegenerative disorders (eg, Parkinson disease, amyotrophic lateral
sclerosis, multiple sclerosis), other chronic lung diseases
(eg, pulmonary fibrosis), rheumatologic diseases (eg, systemic sclerosis, lupus, rheumatoid arthritis), and HIV/AIDS. Second, some trials of mixed disease included a minority of patients with cancer, which may have influenced the findings.
However, sensitivity analyses that specifically excluded trials
with some patients with cancer revealed findings consistent
with the primary analyses, which were also of a similar magnitude. Third, many of the elements of palliative care were also
present in usual care, which may underestimate the magnitude of the findings. Because palliative care is increasingly recommended earlier in the course of a patient’s illness, these effects may be more pronounced over time. Fourth, this study
was not restricted to specialized palliative care interventions, but instead included studies employing a “palliative approach” to care.7 Consequently, the results suggest that the expansion of generalist palliative care programs in large health
care systems may be beneficial given that the current demand for palliative care has outstripped the supply of specialized palliative care clinicians.67 However, this study, and prior
work, has demonstrated additional benefit when care is provided by specialist palliative care clinicians.61,68 Despite minimal amounts of statistical heterogeneity among studies observed in this meta-analysis, the heterogeneity among
palliative care interventions occurring across different juris-
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dictions may limit its applicability to individual health care systems with different definitions and access to palliative care,
along with differences in practice patterns for usual care. Further work is needed to delineate potential differences in patient outcomes when comparing care provided by generalist
and specialist palliative care teams to understand how best to
deploy both to meet the expanding need to care for patients
with serious noncancer illness. Fifth, although palliative care
was associated with lower symptom burden, it is possible that
the burden of specific symptoms was also meaningfully lower
but could not be measured without the availability of patientlevel data. Sixth, caregiver outcomes were not assessed, which
are increasingly recognized as important aspects of providing palliative care in light of the rising rates of caregiver
burnout.69 Seventh, the potential relationship between the
presence of advance care planning and the other study outcomes was not evaluated because this outcome was outside
the scope of this study. Eighth, significant questions still remain regarding the optimal timing and care setting in which
to initiate palliative care and which models of care will provide the most benefit.25,26 This may be especially relevant because patients with noncancer illness are more likely to receive palliative care closer to death than patients with cancer,
and the timing of a shift from curative treatment strategies to
comfort care is less clear.10,62

Conclusions
In this systematic review and meta-analysis of randomized
clinical trials of patients with primarily noncancer illness, palliative care, compared with usual care, was significantly associated with less acute health care use and modestly lower
symptom burden, but there was no significant difference in
QOL. Analyses for some outcomes were based predominantly on studies of patients with HF, which may limit generalizability to other chronic illnesses.

Institute, Women’s College Hospital, Toronto,
Ontario, Canada (Stall); Division of Geriatric
Medicine, University of Toronto, Toronto, Ontario,
Canada (Stall).
Author Contributions: Dr Quinn had full access to
all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the
data analysis.
Concept and design: Quinn, Kavalieratos, Isenberg,
Stukel, Goldman, Cram, Detsky, Bell.
Acquisition, analysis, or interpretation of data: Quinn,
Shurrab, Gitau, Kavalieratos, Stall, Horn, Bell.
Drafting of the manuscript: Quinn, Kavalieratos,
Horn, Cram.
Critical revision of the manuscript for important
intellectual content: Quinn, Shurrab, Gitau,
Kavalieratos, Isenberg, Stall, Stukel, Goldman,
Detsky, Bell.
Statistical analysis: Quinn, Shurrab, Stall, Stukel.
Obtained funding: Quinn.
Administrative, technical, or material support:
Quinn, Gitau, Kavalieratos, Isenberg, Stall, Horn.
Supervision: Kavalieratos, Goldman, Cram,
Detsky, Bell.

Conflict of Interest Disclosures: Dr Kavalieratos
reported receiving grants from the National Heart,
Lung, and Blood Institute during the conduct of the
study. Dr Cram reported receiving grants from the
National Institutes of Health outside the submitted
work. No other disclosures were reported.
Funding/Support: This study was supported
by the Sinai Health System Research Foundation.
Drs Quinn and Stall receive funding from the
Canadian Institutes of Health Research Vanier
Scholarship Program, the Eliot Phillipson
Clinician-Scientist Training Program, and the
Clinician Investigator Program at the University of
Toronto. Dr Kavalieratos receives research funding
from the National Institutes of Health
(K01HL133466), the Cystic Fibrosis Foundation,
and the Milbank Foundation.
Role of the Funder/Sponsor: The funders had no
role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

JAMA October 13, 2020 Volume 324, Number 14 (Reprinted)

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kevin Rosteing on 11/04/2020

jama.com

Palliative Care and Health Care Use and Patient-Centered Outcomes in Adults With Noncancer Illness

Additional Contributions: We thank Juan Diaz
Martinez, MSc (Biostatistics Research Unit,
University Health Network, University of Toronto),
for his assistance with the statistical analyses and
creation of the figures. He was not compensated
for his contribution.
REFERENCES
1. Dementia numbers in Canada. Alzheimer Society
Canada. Updated March 7, 2019. Accessed
September 8, 2020. https://www.alzheimer.ca/en/
About-dementia/What-is-dementia/Dementianumbers
2. Gershon AS, Wang C, Wilton AS, Raut R, To T.
Trends in chronic obstructive pulmonary disease
prevalence, incidence, and mortality in ontario,
Canada, 1996 to 2007: a population-based study.
Arch Intern Med. 2010;170(6):560-565. doi:10.
1001/archinternmed.2010.17
3. Tanuseputro P, Wodchis WP, Fowler R, et al. The
health care cost of dying: a population-based
retrospective cohort study of the last year of life in
Ontario, Canada. PLoS ONE. 2015;10(3):e0121759.
doi:10.1371/journal.pone.0121759
4. Lang JJ, Alam S, Cahill LE, et al. Global Burden of
Disease Study trends for Canada from 1990 to
2016. CMAJ. 2018;190(44):E1296-E1304. doi:10.
1503/cmaj.180698
5. Alla F, Briançon S, Guillemin F, et al; EPICAL
Investigators. Self-rating of quality of life provides
additional prognostic information in heart failure:
insights into the EPICAL study. Eur J Heart Fail.
2002;4(3):337-343. doi:10.1016/S1388-9842(02)
00006-5
6. Bahadori K, FitzGerald JM. Risk factors of
hospitalization and readmission of patients with
COPD exacerbation—systematic review. Int J Chron
Obstruct Pulmon Dis. 2007;2(3):241-251.
7. Kavalieratos D, Corbelli J, Zhang D, et al.
Association between palliative care and patient and
caregiver outcomes: a systematic review and
meta-analysis. JAMA. 2016;316(20):2104-2114. doi:
10.1001/jama.2016.16840
8. McIlvennan CK, Allen LA. Palliative care in
patients with heart failure. BMJ. 2016;353:i1010.
doi:10.1136/bmj.i1010
9. Lunney JR, Lynn J, Foley DJ, Lipson S, Guralnik
JM. Patterns of functional decline at the end of life.
JAMA. 2003;289(18):2387-2392. doi:10.1001/jama.
289.18.2387
10. Seow H, O’Leary E, Perez R, Tanuseputro P.
Access to palliative care by disease trajectory:
a population-based cohort of Ontario decedents.
BMJ Open. 2018;8(4):e021147. doi:10.1136/
bmjopen-2017-021147
11. Murray SA, Kendall M, Boyd K, Sheikh A. Illness
trajectories and palliative care. BMJ. 2005;330
(7498):1007-1011. doi:10.1136/bmj.330.7498.1007
12. Gill TM, Gahbauer EA, Han L, Allore HG.
Trajectories of disability in the last year of life.
N Engl J Med. 2010;362(13):1173-1180. doi:10.1056/
NEJMoa0909087
13. Singer AE, Goebel JR, Kim YS, et al. Populations
and interventions for palliative and end-of-life care:
a systematic review. J Palliat Med. 2016;19(9):9951008. doi:10.1089/jpm.2015.0367
14. Gaertner J, Siemens W, Meerpohl JJ, et al.
Effect of specialist palliative care services on quality
of life in adults with advanced incurable illness in

Original Investigation Research

hospital, hospice, or community settings:
systematic review and meta-analysis. BMJ. 2017;
357:j2925. doi:10.1136/bmj.j2925

clinical outcomes in patients hospitalized for heart
failure: the PACT-HF randomized clinical trial. JAMA.
2019;321(8):753-761. doi:10.1001/jama.2019.0710

15. Moher D, Liberati A, Tetzlaff J, Altman DG;
PRISMA Group. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA
statement. Ann Intern Med. 2009;151(4):264-269.
doi:10.7326/0003-4819-151-4-200908180-00135

30. Hopp FP, Zalenski RJ, Waselewsky D, 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):1033-1036. doi:10.1016/j.cardfail.2016.
04.004

16. National Consensus Project for Quality
Palliative Care. Clinical Practice Guidelines for
Quality Palliative Care. 4th ed. National Coalition for
Hospice and Palliative Care; 2018.
17. Sterne JAC, Savović J, Page MJ, et al. RoB 2:
a revised tool for assessing risk of bias in
randomised trials. BMJ. 2019;366:l4898. doi:10.
1136/bmj.l4898
18. Deeks J, Higgins J, Altman D. Analysing data
and undertaking meta-analyses. In: Higgins J,
Thomas J, eds. Cochrane Handbook for Systematic
Reviews of Interventions. 2nd ed. John Wiley & Sons;
2019: chap 9.
19. Meurer WJ, Tolles J. Logistic regression
diagnostics: understanding how well a model
predicts outcomes. JAMA. 2017;317(10):1068-1069.
doi:10.1001/jama.2016.20441
20. Lyons KD, Bakitas M, Hegel MT, Hanscom B,
Hull J, Ahles TA. Reliability and validity of the
Functional Assessment of Chronic Illness
Therapy-Palliative Care (FACIT-Pal) scale. J Pain
Symptom Manage. 2009;37(1):23-32. doi:10.1016/j.
jpainsymman.2007.12.015
21. Hui D, Bruera E. The Edmonton Symptom
Assessment System 25 years later: past, present,
and future developments. J Pain Symptom Manage.
2017;53(3):630-643. doi:10.1016/j.jpainsymman.
2016.10.370
22. Popay J, Roberts H, Sowden A, et al. Guidance
on the Conduct of Narrative Synthesis in Systematic
Reviews. 1st ed. Lancaster University; 2006. doi:10.
13140/2.1.1018.4643
23. Higgins JPT, Green S. Cochrane Handbook for
Systematic Reviews of Interventions. John Wiley &
Sons; 2011.
24. Kousaie K, von Gunten CF. Models of palliative
care team composition: nurse practitioner-only
versus interdisciplinary teams that include
specialist physicians. J Palliat Med. 2017;20(12):
1313-1313. doi:10.1089/jpm.2017.0380
25. Brereton L, Clark J, Ingleton C, et al. What do
we know about different models of providing
palliative care? findings from a systematic review of
reviews. Palliat Med. 2017;31(9):781-797. doi:10.
1177/0269216317701890
26. Phongtankuel V, Meador L, Adelman RD, et al.
Multicomponent palliative care interventions in
advanced chronic diseases: a systematic review. Am
J Hosp Palliat Care. 2018;35(1):173-183. doi:10.1177/
1049909116674669
27. Tanuseputro P, Beach S, Chalifoux M, et al.
Associations between physician home visits for the
dying and place of death: a population-based
retrospective cohort study. PLoS One. 2018;13(2):
e0191322. doi:10.1371/journal.pone.0191322
28. Rahman AN, Rahman M. Home-based palliative
care: toward a balanced care design. J Palliat Med.
2019;22(10):1274-1280. doi:10.1089/jpm.2019.0031
29. Van Spall HGC, Lee SF, Xie F, et al. Effect of
patient-centered transitional care services on

jama.com

31. Rogers JG, Patel CB, Mentz RJ, et al. Palliative
care in heart failure: the PAL-HF randomized,
controlled clinical trial. J Am Coll Cardiol. 2017;70
(3):331-341. doi:10.1016/j.jacc.2017.05.030
32. Bekelman DB, Allen LA, McBryde CF, et al.
Effect of a collaborative care intervention vs usual
care on health status of patients with chronic heart
failure: the CASA randomized clinical trial. JAMA
Intern Med. 2018;178(4):511-519. doi:10.1001/
jamainternmed.2017.8667
33. Bekelman DB, Plomondon ME, Carey EP, et al.
Primary results of the patient-centered disease
management (PCDM) for heart failure study:
a randomized clinical trial. JAMA Intern Med. 2015;
175(5):725-732. doi:10.1001/jamainternmed.2015.
0315
34. Wong FKY, Ng AYM, Lee PH, et al. Effects of a
transitional palliative care model on patients with
end-stage heart failure: a randomised controlled
trial. Heart. 2016;102(14):1100-1108. doi:10.1136/
heartjnl-2015-308638
35. 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):11421151. doi:10.1002/ejhf.151
36. Sidebottom AC, Jorgenson A, Richards H,
Kirven J, Sillah A. Inpatient palliative care for
patients with acute heart failure: outcomes from a
randomized trial. J Palliat Med. 2015;18(2):134-142.
doi:10.1089/jpm.2014.0192
37. O’Donnell AE, Schaefer KG, Stevenson LW,
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):516-519. doi:10.1001/jamacardio.
2018.0589
38. Van den Block L, Honinx E, Pivodic L, et al;
PACE trial group. Evaluation of a palliative care
program for nursing homes in 7 countries: the PACE
cluster-randomized clinical trial. JAMA Intern Med.
2019;(November):1-10. doi:10.1001/jamainternmed.
2019.5349
39. Higginson IJ, Bausewein C, Reilly CC, et al.
An integrated palliative and respiratory care service
for patients with advanced disease and refractory
breathlessness: a randomised controlled trial.
Lancet Respir Med. 2014;2(12):979-987. doi:10.
1016/S2213-2600(14)70226-7
40. Radwany SM, Hazelett SE, Allen KR, et al.
Results of the promoting effective advance care
planning for elders (PEACE) randomized pilot study.
Popul Health Manag. 2014;17(2):106-111. doi:10.
1089/pop.2013.0017
41. Pantilat SZ, O’Riordan DL, Dibble SL, Landefeld
CS. Hospital-based palliative medicine consultation:
a randomized controlled trial. Arch Intern Med.
2010;170(22):2038-2040. doi:10.1001/
archinternmed.2010.460

(Reprinted) JAMA October 13, 2020 Volume 324, Number 14

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kevin Rosteing on 11/04/2020

1449

Research Original Investigation

Palliative Care and Health Care Use and Patient-Centered Outcomes in Adults With Noncancer Illness

42. Gade G, Venohr I, Conner D, et al. Impact of an
inpatient palliative care team: a randomized control
trial. J Palliat Med. 2008;11(2):180-190. doi:10.
1089/jpm.2007.0055
43. Brumley R, Enguidanos S, Jamison P, et al.
Increased satisfaction with care and lower costs:
results of a randomized trial of in-home palliative
care. J Am Geriatr Soc. 2007;55(7):993-1000. doi:
10.1111/j.1532-5415.2007.01234.x
44. Rabow MW, Dibble SL, Pantilat SZ, McPhee SJ.
The comprehensive care team: a controlled trial of
outpatient palliative medicine consultation. Arch
Intern Med. 2004;164(1):83-91. doi:10.1001/
archinte.164.1.83
45. Zimmer JG, Groth-Juncker A, McCusker J.
A randomized controlled study of a home health
care team. Am J Public Health. 1985;75(2):134-141.
doi:10.2105/AJPH.75.2.134
46. The SUPPORT Principal Investigators.
A controlled trial to improve care for seriously ill
hospitalized patients: the Study to Understand
Prognoses and Preferences for Outcomes and Risks
of Treatments (SUPPORT). JAMA. 1995;274(20):
1591-1598. doi:10.1001/jama.1995.03530200027032
47. Steinhauser KE, Alexander SC, Byock IR,
George LK, Olsen MK, Tulsky JA. Do preparation
and life completion discussions improve
functioning and quality of life in seriously ill
patients? pilot randomized control trial. J Palliat Med.
2008;11(9):1234-1240. doi:10.1089/jpm.2008.0078
48. Aiken LS, Butner J, Lockhart CA, Volk-Craft BE,
Hamilton G, Williams FG. Outcome evaluation of a
randomized trial of the PhoenixCare intervention:
program of case management and coordinated care
for the seriously chronically ill. J Palliat Med. 2006;
9(1):111-126. doi:10.1089/jpm.2006.9.111
49. Sampson EL, Jones L, Thuné-Boyle ICV, et al.
Palliative assessment and advance care planning in
severe dementia: an exploratory randomized
controlled trial of a complex intervention. Palliat Med.
2011;25(3):197-209. doi:10.1177/0269216310391691

1450

analysis. J Palliat Med. 2000;3(3):265-273. doi:10.
1089/jpm.2000.3.265
52. Possin KL, Merrilees JJ, Dulaney S, et al. Effect
of collaborative dementia care via telephone and
internet on quality of life, caregiver well-being, and
health care use: the care ecosystem randomized
clinical trial. JAMA Intern Med. 2019;179(12):19581667. doi:10.1001/jamainternmed.2019.4101
53. Farquhar MC, Prevost AT, McCrone P, et al.
The clinical and cost effectiveness of a
Breathlessness Intervention Service for patients
with advanced non-malignant disease and their
informal carers: mixed findings of a mixed method
randomised controlled trial. Trials. 2016;17:185. doi:
10.1186/s13063-016-1304-6
54. Janssens J-P, Weber C, Herrmann FR, et al.
Can early introduction of palliative care limit
intensive care, emergency and hospital admissions
in patients with severe chronic obstructive
pulmonary disease? a pilot randomized study.
Respiration. 2019;97(5):406-415. doi:10.1159/
000495312
55. Au DH, Udris EM, Engelberg RA, et al.
A randomized trial to improve communication
about end-of-life care among patients with COPD.
Chest. 2012;141(3):726-735. doi:10.1378/chest.11-0362
56. Harrison MB, Browne GB, Roberts J, Tugwell P,
Gafni A, Graham ID. Quality of life of individuals
with heart failure: a randomized trial of the
effectiveness of two models of hospital-to-home
transition. Med Care. 2002;40(4):271-282. doi:10.
1097/00005650-200204000-00003
57. Steinhauser KE, Alexander S, Olsen MK, et al.
Addressing patient emotional and existential needs
during serious illness: results of the outlook
randomized controlled trial. J Pain Symptom Manage.
2017;54(6):898-908. doi:10.1016/j.jpainsymman.
2017.06.003
58. Steinberg L, White M, Arvanitis J, Husain A,
Mak S. Approach to advanced heart failure at the
end of life. Can Fam Physician. 2017;63(9):674-680.

50. Agar M, Luckett T, Luscombe G, et al. Effects of
facilitated family case conferencing for advanced
dementia: a cluster randomised clinical trial. PLoS
One. 2017;12(8):e0181020. doi:10.1371/journal.pone.
0181020

59. Nieminen MS, Dickstein K, Fonseca C, et al.
The patient perspective: quality of life in advanced
heart failure with frequent hospitalisations. Int J
Cardiol. 2015;191:256-264. doi:10.1016/j.ijcard.2015.
04.235

51. Ahronheim JC, Morrison RS, Morris J, Baskin S,
Meier DE. Palliative care in advanced dementia:
a randomized controlled trial and descriptive

60. Heyland DK, Dodek P, Rocker G, et al; Canadian
Researchers End-of-Life Network(CARENET). What

matters most in end-of-life care: perceptions of
seriously ill patients and their family members. CMAJ.
2006;174(5):627-633. doi:10.1503/cmaj.050626
61. Ernecoff NC, Check D, Bannon M, et al.
Comparing specialty and primary palliative care
interventions: analysis of a systematic review.
J Palliat Med. 2020;23(3):389-396. doi:10.1089/
jpm.2019.0349
62. Quinn KL, Stukel T, Stall NM, et al. Association
between palliative care and healthcare outcomes
among adults with terminal non-cancer illness:
population based matched cohort study. BMJ.
2020;370:m2257. doi:10.1136/bmj.m2257
63. Courtright KR, Cassel JB, Halpern SD.
A research agenda for high-value palliative care.
Ann Intern Med. 2018;168(1):71-72. doi:10.7326/
M17-2164
64. Murray SA, Boyd K, Kendall M, Worth A,
Benton TF, Clausen H. Dying of lung cancer or
cardiac failure: prospective qualitative interview
study of patients and their carers in the community.
BMJ. 2002;325(7370):929-929. doi:10.1136/bmj.325.
7370.929
65. Steinhauser KE, Arnold RM, Olsen MK, et al.
Comparing three life-limiting diseases: does
diagnosis matter or is sick, sick? J Pain Symptom
Manage. 2011;42(3):331-341. doi:10.1016/j.
jpainsymman.2010.11.006
66. Kavalieratos D, Kamal AH, Abernethy AP, et al.
Comparing unmet needs between
community-based palliative care patients with
heart failure and patients with cancer. J Palliat Med.
2014;17(4):475-481. doi:10.1089/jpm.2013.0526
67. Lupu D; American Academy of Hospice and
Palliative Medicine Workforce Task Force. Estimate
of current hospice and palliative medicine physician
workforce shortage. J Pain Symptom Manage.
2010;40(6):899-911. doi:10.1016/j.jpainsymman.
2010.07.004
68. Quinn KL, Hsu AT, Smith G, et al. Association
between palliative care and death at home in adults
with heart failure. J Am Heart Assoc. 2020;9(5):
e013844. doi:10.1161/JAHA.119.013844
69. Stall N. We should care more about caregivers.
CMAJ. 2019;191(9):E245-E246. doi:10.1503/cmaj.
190204

JAMA October 13, 2020 Volume 324, Number 14 (Reprinted)

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kevin Rosteing on 11/04/2020

jama.com

