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Abstract

Context: There is ongoing discourse about the impact of advance care planning (ACP) on 

end-of-life (EOL) care. No meta-analysis exists to clarify ACP’s impact on patients with cancer.

Objective: To investigate the association between, and moderators of, ACP and aggressive versus 

comfort-focused EOL care outcomes among patients with cancer.

Methods: Five databases were searched for peer-reviewed observational/experimental ACP-

specific studies that were published between 1990-2022 that focused on samples of patients with 

cancer. Odds ratios were pooled to estimate overall effects using inverse variance weighting.

Results: Of 8,673 articles, 21 met criteria, representing 33,541 participants and 68 effect 

sizes (54 aggressive, 14 comfort-focused). ACP was associated with significantly lower odds 

of chemotherapy, intensive care, hospital admissions, hospice use fewer than seven days, hospital 
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death, and aggressive care composite measures. ACP was associated with 1.51 times greater 

odds of do-not-resuscitate orders. Other outcomes—cardiopulmonary resuscitation, emergency 

department admissions, mechanical ventilation, and hospice use—were not impacted. Tests of 

moderation revealed that the communication components of ACP produced greater reductions in 

the odds of hospital admissions compared to other components of ACP (e.g., documents); and, 

observational studies, not experimental, produced greater odds of hospice use.

Conclusion: This meta-analysis demonstrated mixed evidence of the association between ACP 

and EOL cancer care, where tests of moderation suggested that the communication components of 

ACP carry more weight in influencing outcomes. Further disease-specific efforts to clarify models 

and components of ACP that work and matter to patients and caregivers will advance the field.
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advance care planning; communication; cancer; aggressive care; comfort-focused end-of-life care; 
meta-analysis

Introduction

Despite an accumulated body of literature on advance care planning (ACP) over the past 30 

years, the recent discourse has focused attention on the ambiguous impact of ACP on end-

of-life (EOL) care.(1,2) ACP represents a process that “enables individuals to define goals 

and preferences for future medical treatment and care, to discuss these goals and preferences 

with family and health-care providers, and to record and review these preferences if 

appropriate.”(3) A central goal of this process is to ensure persons with serious illnesses 

receive care at the EOL that is concordant with their preferences. Although EOL preferences 

are highly individualized, evidence suggests that persons with serious illnesses generally 

prefer approaches to EOL care that are comfort-focused and desire to avoid aggressive 

interventions, such as mechanical ventilation.(4-6) Yet, the evidence base to support the role 

of ACP in achieving such outcomes is mixed, and largely relies on individual studies or 

narrative reviews.(7-12)

We conducted a meta-analysis to investigate the association between ACP and various 

aggressive and comfort-focused EOL care outcomes across an extant body of literature 

among persons with cancer. Of note, no meta-analysis exists to clarify the overall association 

between ACP and various aggressive and comfort-focused EOL care outcomes among 

persons with cancer, nor have key moderators that could explain variation in the overall 

association been explored. While a few meta-analyses exist that indicate support for the 

role of ACP in achieving more short-term outcomes, such as improved ACP knowledge,
(13) increased advance directive documentation,(14-16) or enhanced patient outcomes (e.g., 

quality of life, satisfaction with care),(17-19) these studies represent general populations 

of seriously ill patients.(13-17,19) Condition-specific inquiry, as well as meta-analyses 

examining long-term outcomes of ACP at the EOL, remain limited.(18,19) Investigating 

the association between ACP and EOL care outcomes may be particularly advantageous 

among studies of patients with cancer due to cancer’s often protracted illness trajectory and 

relatively predictable decline in the terminal illness phase,(20,21) allowing the opportunity for 

ACP to be implemented early in the illness trajectory and to function as it is intended—a 
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preparatory tool for later “in-the-moment” decision making.(22) Patients with cancer are 

also more likely to be offered(23) and engage(24) in ACP compared to other serious illness 

conditions, further augmenting the potential to understand the overall impact of ACP on 

EOL care outcomes.

Estimating the overall associations between ACP and EOL care outcomes requires 

contextualization using moderator analysis. Key variables that could alter the association 

between ACP and EOL care outcomes include the type of ACP under study as well as 

study design. Conceptualizations of ACP differ across studies and tend to focus on different 

ACP “components.” Some studies conceptualize ACP as primarily a documentation process, 

whereas others conceptualize ACP as primarily a communication process, and still others 

conceptualize ACP more holistically to include both documentation and communication 

components.(11,25) Further, both observational and experimental studies contribute to the 

accumulated body of literature on ACP, where observational studies typically explore the 

impacts of routinized ACP and experimental studies, enhanced approaches to ACP. Thus, 

clarifying the association between ACP and various EOL care outcomes requires moderator 

analysis to account for sources of variation in effect sizes based on the type of ACP under 

study (i.e., how ACP was conceptualized) and study design. Therefore, using PRISMA 

guidelines(25) this meta-analysis aimed to: 1) examine the associations between ACP and the 

use of aggressive- and comfort-focused EOL care outcomes among patients with cancer, and 

2) to test moderators (ACP type, study design) of these associations.

Methods

Eligibility Criteria

Studies were included if they contained: (1) an examination of the association between 

at least one component of ACP (documents, communication, or both) and one EOL care 

outcome, (2) included an exclusive sample of adult patients with cancer or a mixed sample 

of adults with serious illnesses where outcomes were reported at the level of the disease 

groups, (3) included a comparison group, and (4) included sufficient information to compute 

effect sizes. Studies were excluded if they: (1) lacked either ACP variables or EOL care 

outcomes, (2) had a non-adult or non-patient (e.g., healthcare providers) sample, (3) did not 

stratify for cancer-specific outcomes, (4) did not include sufficient information to compute 

effect sizes, or (5) used do-not-resuscitate orders as a proxy for ACP.

Search Strategy

ACP-related search terms were combined with cancer-related search terms across five 

databases: CINAHL, Cochrane Library, PubMed, Scopus, and Web of Science (Appendix). 

Specifically, the search phrase utilized in each database included the following MeSH 

terms: advance care planning, advance directives, and neoplasm. Additional keywords (and 

variations thereof) were also included in the search phrase: healthcare surrogate, healthcare 

proxy, health proxy, healthcare agent, power of attorney, cancer, oncology, tumor, and 

malignancy. All ACP-related search terms were separated from the cancer-related search 

terms parenthetically in the search phrase. Within the two parenthetical groupings, search 

terms were combined using the “OR” Boolean operator. Between parenthetical groupings, 
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the “AND” Boolean operator was used in the search phrase. Outcome-specific search terms 

were not utilized (e.g., “mechanical ventilation,” “hospice”) as to avoid narrowing the initial 

catchment of articles. The living will search term was not utilized as it is subsumed under 

the MeSH term advance care planning. Search limiters utilized in each database included: 

peer-reviewed articles published in English since 1990 (coinciding with the Patient Self 

Determination Act).

Study Selection

The first author (KL) conducted the initial title and abstract screening. A second author 

(RM) independently conducted title and abstract screening for 20% of the articles to verify 

proper adjudication of articles at this level of the search. To ensure consistent application of 

eligibility criteria at the level of full-text review, three authors (KL, RM, SS) independently 

reviewed a subset of the full-text articles. The authors met to compare these assessments, 

discuss discrepancies, and achieve consensus. Using this consensus-driven application of the 

eligibility criteria, the remaining full-text articles were divided and a 40% overlap in full-text 

reviewed articles was maintained.

Data Abstraction

To ensure consistent data abstraction procedures, three authors (KL, RM, SS) conducted 

joint data abstraction for a subset of the included studies using the study codebook (Table 

A, Appendix). The authors met to compare these abstractions, discuss discrepancies, and 

achieve consensus. Using this consensus-driven application of the codebook, the remaining 

full-text articles were divided, and a 60% overlap maintained for the data abstraction. 

Beyond study and sample characteristics, ACP characteristics, and effect size data for 

the EOL care outcomes were abstracted and coded for each study into uniform coding 

sheets. Once completed, the authors met to compare the uniform coding sheets, discuss 

discrepancies, and achieve consensus.

ACP Type.—ACP was categorized into one of three “types” based on the ACP components 

toward which the study was oriented: 1) documentation components only (living will only, 

healthcare surrogate designation only, or both—synonymous with an advance directive); 

2) communication components only (i.e., inclusive of communication that ranged from 

an exploration of EOL preferences to more targeted communication about prognosis and 

goals of care);(26) or 3) full ACP (i.e., embracing both documentation and communication 

components).

EOL Care Outcomes.—EOL care outcomes encompassed two global EOL care outcome 

groupings: 1) aggressive; and 2) comfort-focused. Each of these groupings contained 

various healthcare utilization outcomes that have been previously defined as important 

outcomes of successful ACP as well as indicators of the quality of EOL care delivery 

among patients with cancer.(27-29) Aggressive EOL care outcomes included: chemotherapy 

administration within the last 14 days of life; an emergency department, hospital, or 

intensive care unit admission in the last 30 days of life; the receipt of aggressive 

interventions, such as, mechanical ventilation, cardiopulmonary resuscitation, or dialysis; 

a hospice admission fewer than seven days; or a hospital death.(27) Comfort-focused EOL 
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care outcomes included: documentation of a do-not-resuscitate order, withdrawal of life-

sustaining treatments, hospice use, and home death.(30,31) Raw outcome data (counts of 

patients with and without the outcome according to ACP groups) were abstracted. When 

raw data were not reported, the logarithm of the reported odds ratio was computed, and the 

corresponding confidence interval was abstracted and utilized to compute variance of the log 

odds ratio (Appendix). When both unadjusted and adjusted odds ratios were reported, the 

unadjusted estimates were utilized.

Risk of Bias

Risk of bias was assessed using an adapted tool for systematic reviews and meta-analyses 

that are inclusive of non-randomized study designs.(32) Two authors (KL, SS) independently 

assessed the risk of bias for 40% of the studies and compared ratings. When discrepancies 

were identified, definitions outlined in the risk of bias tool(32) were revisited and discussed 

until consensus was achieved. The remaining studies were assessed by the first author (KL). 

Studies were adjudicated as: low risk of bias with eight or more “low risk” indicators, 

moderate risk of bias with four to seven “low risk” indicators, or high risk of bias with zero 

to three “low risk” indicators.

Publication Bias

Publication bias(33,34) was assessed in two ways. Begg and Mazumdar’s rank correlation test 

is a regression analysis of the rank correlation (Kendall’s tau) between the effects sizes and 

their associated standard errors.(35) Egger’s regression test is a regression of the standard 

normal deviate of effect size from zero for each study onto precision (1/SE) for each study.
(35) Both are tests of funnel plot asymmetry and indicate the possibility of publication bias 

when significant.

Synthesis of Results

Effect Size.—The effect size was the odds ratio (OR). The analysis was computed 

using the logarithm of the odds ratio (LOR) and its associated variance (VOR).(35) Model 

parameters were then back-transformed using an exponent function for more interpretable 

results.

Statistical Analysis.—This meta-analysis was conducted using the metafor package in 

R statistical software(36) and was based on the methods set forth by Hedges and Olkin(37) 

and further described by Cooper, Hedges, and Valentine (Appendix).35 A series of subset 

meta-analyses were conducted for each individual EOL care outcome. To determine whether 

a fixed or random effects model was indicated, a test of homogeneity was first conducted 

using the Q statistic (Qtotal). A significant Q statistic indicated a random effects model, a 

non-significant Q statistic indicated a fixed effects model. To compute the overall effect, 

each effect size was weighted according to inverse variance. Under a fixed effects model, 

variance constituted sampling error, or within study variation. Under a random effects 

model, variance constituted both within study and between study (Tau2) variation. Between 

study variation was estimated using DerSimonian and Laird methods,(38) and its magnitude 

was interpreted using the I2 value, where 25%, 50%, 75% indicated a low, medium, and high 

amount of between study variation, respectively.(39) The overall effect size was estimated 

Levoy et al. Page 5

J Pain Symptom Manage. Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



by taking the sum of the weighted individual effects and dividing them by the sum of the 

individual weights (Appendix). Significance testing for the overall effect size was conducted 

on a z-distribution under the null hypothesis that the overall effect size was zero. A priori 
significance was set at p < .05.

Moderator analysis.—Both ACP type (documentation components only, communication 

components only, full ACP) and study design (observational, experimental) were tested as 

moderators of the association between ACP and each EOL care outcome. To determine 

whether a weighted fixed effects model with a moderator or a mixed effects model was 

indicated, the QM (test of moderator) and QE (test of residual between study variation) 

statistics were utilized.(35,37) A significant QM indicated moderation, and the QE guided 

the selection of the fixed (i.e., non-significant QE) or mixed (i.e., a significant QE) effects 

model. Due to the categorical moderators, a weighted statistical model was utilized to test 

moderation, where group effect sizes within each study, according to the categories of the 

moderator, were weighted using inverse variance. The sum of the weighted effect sizes was 

then divided by the sum of the weights for each group. Hypothesis testing determined if 

the effect of the moderator (QM) was significant (i.e., the group effects were significantly 

different from each other based on the value of the moderator). If significant, group effect 

sizes were interpreted.

Results

The combined searches yielded 8,673 articles, with 4,063 unique articles for review after 

removing duplicates, and 21 articles (representing 20 unique studies) that met criteria 

(Figure 1).

Study Characteristics

Among the 21 included articles, there were 68 effect sizes (54 aggressive and 14 comfort-

focused EOL care outcomes) (Table 1). Effect sizes for the aggressive EOL care outcomes 

included chemotherapy (k = 7), intensive care unit admission (k = 7), hospital admission 

(k = 6), hospice use fewer than seven days (k = 5), cardiopulmonary resuscitation (k = 5), 

hospital death (k = 4), mechanical ventilation (k = 4), emergency department admission 

(k = 4), composite measures of aggressive interventions (k = 4), and other miscellaneous 

outcomes (e.g., artificial nutrition, dialysis, surgery) (k = 8). Effect sizes for the comfort-

focused EOL care outcomes included hospice use (k = 5), do-not-resuscitate orders (k = 5), 

and other miscellaneous outcomes (e.g., home death, no escalation of care) (k = 4). The type 

of ACP under study varied across the 20 unique studies (documentation components only, 

n = 9, 45%; communication components only, n = 8, 40%; full ACP, n = 3, 15%). Study 

designs were largely observational (n = 16, 80%), and a minority were experimental (n = 4, 

20%). Most were conducted in the United States (n = 16, 80%), with the remaining across 

Australia, Japan, Spain, and Taiwan. Half were published within the past five years, and 

publication dates ranged between 2001-2022.
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Sample Characteristics

There were 33,541 participants across the analyzed samples, with sample sizes ranging from 

69 to 15,092 and a median sample size of 519 (Table 1). Among the 13 studies reporting 

age-related means, the sample mean age was 65.9 years (range: 55-77 years; median: 

64.5 years). The average sample contained 57% males (range: 40-97%; median: 55%) 

and 22% persons from underrepresented racial and/or ethnic backgrounds (range: 11-38%; 

median: 21%), however characteristics of participants from underrepresented backgrounds 

were missing in six studies. Over half (n = 11, 55%) of the studies included participants 

with terminal cancer indicators (i.e., advanced stage and/or metastatic disease, progressive 

disease, disease unresponsive to treatment, or patients who were hospice eligible), and the 

remaining included cancer-related death cases (typical of retrospective chart reviews) (n = 5, 

25%) or diagnoses-specific criteria (e.g., which commonly included colorectal, lung, and/or 

pancreatic cancers) (n = 4, 20%).

Risk of Bias

A majority of studies were adjudicated with a moderate risk of bias (n = 14, 70%) 

assessment, and the remainder high (n = 5, 25%) or low (n = 1, 5%) risk of bias (Table 

B, Appendix).

Publication Bias

All Begg and Mazumdar’s rank correlation tests and Egger’s regression tests were non-

significant (Table 2), with two exceptions: Egger’s regression test was significant in the 

subset meta-analysis performed on the chemotherapy (p = .018) and hospice use fewer than 

seven days (p = .022) outcomes. However, in both instances, Begg and Mazumdar’s rank 

correlation tests were non-significant. Taken together, this generally indicates that there was 

not sufficient evidence of publication bias, but there remains some potential for publication 

bias among the meta-analyses conducted on the chemotherapy and hospice use fewer than 

seven days outcomes.

Synthesis of Results

An overview of the results from the series of subset meta-analyses and tests of moderation is 

presented in Table 2 and Table 3, respectively (See Figures A-K in the Appendix for forest 

plots). Abstracted effect size data can be referenced in Table 4.

Aggressive EOL Care Outcomes

Subset Meta-analyses by Study Outcomes.—The overall association between ACP 

and chemotherapy (OR = 0.72, p = .007, k = 7), ICU admissions (OR = 0.71, p < .001, 

k = 7), hospital admissions (OR = 0.55, p < .001, k = 6), hospice use fewer than 7 days 

(OR = 0.60, p = .032, k = 5), hospital death (OR = 0.48, p = .021, k = 4), and composite 

aggressive intervention outcomes (OR = 0.59, p < .001, k = 4) were each significant. 

These significant associations represented reduced odds (ranging from a 28% to a 52% 

reduction) of these aggressive EOL care outcomes when patients with cancer had engaged 

in ACP, compared to those who had not (Table 2), and suggests a protective effect of ACP 

against these outcomes. The remaining associations between ACP and other aggressive EOL 
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care outcomes were non-significant—cardiopulmonary resuscitation (p = .164), mechanical 

ventilation (p = .375), and emergency department admissions (p = .410).

Recognizing that cultural variation exists in approaches to ACP and EOL care (e.g., 

approaches that emphasize deference to the healthcare provider’s authority and/or promote 

collective, familial decision-making),10 a series of subset sensitivity meta-analyses was 

conducted removing effect sizes from studies conducted outside of the United States. 

This sensitivity analysis revealed that all estimates of the association between ACP 

and aggressive EOL care outcomes (chemotherapy, ICU admission, cardiopulmonary 

resuscitation, hospital death, mechanical ventilation, ED admission) remained consistent, 

except for hospital death, which became non-significant (p = .112) (Table C, Appendix). 

However, this sensitivity analysis was reduced to two effect sizes, introducing the possibility 

of Type II error. Sensitivity analyses were not conducted for hospital admission, hospice use 

fewer than seven days, or composite measures of aggressive care, as these subsets lacked 

effect sizes from studies outside of the United States.

Moderation Effects.—ACP type was a significant moderator of the association between 

ACP and hospital admissions at the EOL (Table 3). Although all categories of ACP type 

were significantly associated with reduced odds of hospital admissions, studies with the 

communication components only ACP type were associated with greater reduced odds of 

hospital admissions at the EOL (OR = 0.40, p < .001, representing a 60% reduced odds), 

compared to studies oriented toward the documentation components (OR = 0.67, p < .001, 

representing a 33% reduced odds) or full ACP (OR = 0.67, p = .019, representing a 33% 

reduced odds). ACP type was not a significant moderator among the ICU admission (p 
= .696), cardiopulmonary resuscitation (p = .679), mechanical ventilation (p = .359), ED 

admission (p = .808) outcomes (Table D, Appendix). Study design was not a significant 

moderator among the ICU admission (p = .570), hospital admission (p = .748), or ED 

admission (p = .808) outcomes. Otherwise, ACP type and study design were not tested as 

moderators due to the limited number of effect sizes at each category of the moderator 

within the outcome subsets.

Comfort-focused EOL Care Outcomes

Subset Meta-analyses by Study Outcome.—The overall association between ACP 

and hospice use was non-significant (p = .185). However, the overall association between 

ACP and do not resuscitate orders was significant (OR = 1.51, 95%, p = .048, k = 5), 

indicating patients with cancer who had engaged in ACP experienced 1.51 times increase 

in the odds of completing a do not resuscitate order, compared to those patients who had 

not engaged in ACP (Table 2). After studies conducted outside of the United States were 

removed for the sensitivity analysis, the association between ACP and do-not-resuscitate 

orders became non-significant (p = .070). Sensitivity analyses were not conducted for the 

hospice use outcome, as these subsets lacked effect sizes from studies outside of the United 

States.

Moderation Effects.—Although the association between ACP and hospice use was 

not significant in the overall analysis, moderation analysis revealed study design was a 
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significant moderator of this association (p = .026) (Table 3), indicating that there was a 

significant association between ACP and hospice use among the studies with observational 

designs (OR = 1.52, 95% CI: 1.14; 2.03, p = .004), and a non-significant association 

among studies with experimental designs (p = .559). However, the study design was not 

a significant moderator of the association between ACP and do-not-resuscitate orders (p = 

.672) (Table D, Appendix). ACP type was not tested as a moderator among the hospice 

use and do-not-resuscitate order outcomes due to the limited number of effect sizes at each 

category of the moderator.

Discussion

This is the first meta-analysis to synthesize accumulated evidence of the associations 

between ACP and various aggressive and comfort-focused EOL care outcomes among 

patients with cancer as well as to identify key moderators of these associations. While 

the findings demonstrated mixed impacts of ACP at the EOL, there was a general trend 

toward less aggressive and more comfort-focused EOL care among patients who had 

engaged in ACP, compared to those who had not engaged. Moderation analysis revealed 

a greater reduction in the odds of hospital admissions at the EOL when ACP took a more 

communication-focused approach and a greater likelihood of hospice use in observational 

studies.

Aggressive EOL Care Outcomes

ACP was associated with significantly reduced odds of five of eight aggressive EOL 

care outcomes—chemotherapy, hospital admissions, ICU admissions, hospital deaths, and 

delayed hospice use. However, no significant associations with emergency department 

admissions, cardiopulmonary resuscitation, or mechanical ventilation were detected. 

Although beneficial, our estimates were significantly lower in magnitude than prior research.
(19, 40) A previous metaanalysis estimated a 50% reduction in the odds of chemotherapy 

(versus a 28% reduction herein), an 87% reduction in the odds of cardiopulmonary 

resuscitation (versus a non-significant association herein), and a 56% reduction in the odds 

of ICU admissions (versus 29% reduction herein). Another review also documented a larger 

influence of ACP on ICU admissions (37% risk reduction) among patients at high risk for 

death.(40) However, this review did not examine ACP in isolation: synthesized effects were 

inclusive of studies with either ACP or palliative care intervention approaches. Our estimates 

are likely more precise than these prior studies given the larger number of effect sizes in 

this analysis (i.e., four to seven effect sizes per outcome) compared to prior (i.e., two to 

three effect sizes per outcome). Further, by keeping the focus on ACP-specific studies with 

cancer-directed inquiry, this meta-analysis offers a “cleaner” examination of the impacts 

of ACP within a distinct context. Thus, this analysis overcomes the limitations of prior 

reviews, which attempt to synthesize the evidence for ACP among studies with heterogenous 

populations, disease states, interventions, and outcomes.(10,12)

Comfort-focused EOL Care Outcomes

ACP was significantly associated with increased odds of completing do-not-resuscitate 

orders, but not hospice use. The 1.51 times increase in the odds of do-not-resuscitate 
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order completion when patients with cancer had engaged in ACP is intuitive, in that, 

this association likely reflects the natural “life course” of ACP—a progression from the 

prospective articulation of preferences across the chronic illness course to actualizing those 

preferences “in-the-moment” during the terminal illness course through medical orders, such 

as do-not-resuscitate orders.(22,26) The non-significant overall association with hospice use is 

less intuitive. This finding could be a function of the timing of ACP in relation to hospice 

enrollment, in that, some patients may not have engaged in ACP until the moment of hospice 

enrollment. It may be that engagement in ACP follows the actual decision to enroll in 

hospice to document the agreed-upon plan, making the direction of the effects between ACP 

communication, documentation, and hospice use less clear. Alternatively, this finding may 

also be explained by prior studies which indicate that although patients generally state they 

desire quality of life at the EOL (i.e., comfort-focused care) over length of life, a significant 

minority may shift their inclination toward care that increases the potential for length of life 

(i.e., aggressive care) when faced with serious illnesses.(41)

Tests of Moderation

Although optimal approaches to ACP have been difficult to discern in prior reviews,
(10,12,42) the tests of moderation empirically support that communication-focused approaches 

to ACP may produce a more robust influence over certain EOL care outcomes than 

other approaches. This substantiates viewpoints that the real power of ACP lies in its 

communication components, where the process of communication serves the critical 

function of informing, tending to emotion, and providing counsel.(43) Although all ACP 

types (i.e., documents only, communication only, full ACP) produced a significant reduction 

in the odds of hospital admissions in the last 30 days of life, this is the first meta-analysis 

to document the enhanced magnitude of this effect with a specific ACP approach. Still 

prominent viewpoints also note the critical importance of the documentation components 

of ACP, specifically the need to document a healthcare surrogate in advance to facilitate a 

shared understanding of treatment preferences and goals.(2, 43) This gives credence to prior 

conclusions that ACP is an “interconnected set of elements relying on each other,”(10) where 

preference-based communication likely functions iteratively across the illness trajectory to 

bring the other components of ACP to life.(11,44, 45)

Study design was also a significant moderator among the five studies that reported hospice 

use effects sizes. Patients with cancer were more likely to experience hospice use among 

the observational studies of ACP, not the experimental studies. There are several possible 

explanations for this finding. It could indicate that ACP may have been particularly well-

executed in routine clinical practice in the observational studies—suggesting modifications 

to the ACP intervention approach in the experimental studies (both employed full ACP 

through Respecting Choices) (46,47) were needed to optimize outcomes beyond what was 

possible through routine care. Thus, the non-significant association between ACP and 

hospice use among the experimental studies echo prior conclusions that the Respecting 

Choices model of ACP may not influence long-term outcomes, such as those at the EOL, 

and indicate that more work remains to understand its impact.(48) At the same time, 

two(49,50) of the three observational studies(49-51) employed the communication components 
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of ACP close to the time of the patients’ deaths (e.g., within 1-4 months), suggesting that 

such conclusions may again be confounded by ACP timing.

Implications

In contrast to recent questions regarding the value of ACP,(1,2) this meta-analysis empirically 

supports the significant influence of ACP on certain aggressive and comfort-focused EOL 

care outcomes among patients with cancer, as well as circumstances where the value of 

ACP is enhanced when it is delivered in certain forms (i.e., communication components 

only). This suggests that ACP does hold value for patients with cancer at the EOL, and that 

continued efforts to support ACP engagement among patients with cancer are warranted, 

given their engagement has historically remained modest (40-69%).(45,52,53) Further, the 

cancer illness trajectory may offer the most “lab-like” environment to understand the 

association between ACP and EOL care outcomes, given its protracted illness trajectory 

and relatively predictable decline prior to and during the terminal illness phase. In this 

context, ACP functions as a preparatory process across the illness trajectory to later inform 

“in-the-moment” decisions.(22) Thus, the estimates herein may indicate a best-case scenario 

of the impacts of ACP at the EOL. Other serious illness trajectories, such as heart failure, 

have less predictable courses resulting in a lack of “key moments” to initiate ACP,(23) 

challenges that may reduce the impacts of ACP on EOL care in these disease-specific 

contexts. Further inquiry into the differential effects of ACP at the EOL among patients 

with various serious illness diagnoses is needed to inform disease-specific considerations for 

ACP.(11)

Despite an accumulated body of evidence on ACP over the last 30 years,(1) this metaanalysis 

also reveals that the evidence on which to inform the next steps in ACP science is not as 

robust as it seems, once the inquiry is narrowed to a distinct context (i.e., studies uniquely 

focused on ACP in the cancer population). While this meta-analysis included more effect 

sizes than prior ACP meta-analyses, the narrowed inclusion context still resulted in a limited 

number of effect sizes for each subset meta-analysis. Further, these effect sizes largely 

represented observational studies of existing ACP practices/programs (80% of studies) and 

were much less representative of experimental efforts to enhance ACP approaches. This 

suggests that questions regarding the utility of ACP may be premature and based on limited, 

less rigorous evidence. This also presents the possibility that the detected associations reflect 

the impact of confounders, rather than the unique impact of ACP on outcomes. For example, 

patients who possess an underlying preference for comfort-focused end-of-life care may 

be more likely to complete ACP; thus, it is possible that underlying preferences could be 

driving the detected associations, not the ACP process.(54) As the discipline of palliative 

care expands, our ability to discern the unique impacts of ACP may be challenged as ACP 

is often embedded as a critical component of palliative care delivery or other multifaceted 

interventions, rather than in isolation.

This meta-analysis focused on the long-term impacts of ACP at the EOL, leaving questions 

about the extent of its impact on outcomes at other time points along the cancer illness 

trajectory. Although the EOL care outcomes offered the advantage of synthesizing the 

evidence on more readily and objectively measured outcomes of ACP, evidence suggests 
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that patients with cancer may utilize ACP more for its social and relational aspects than for 

directing care.(55) In this way, this meta-analysis may speak more to the benefits of ACP for 

healthcare systems rather than patients and caregivers.(56,57) This reinforces the need to shift 

attention to more patient- and caregiver-centered outcomes in future meta-analyses using 

the Organizing Framework of ACP Outcomes.(29) While the pursuit of understanding the 

association between ACP and the “holy grail” outcome of goal-concordant care remains 

elusive and may never be precisely measured,(29) meta-analytic inquiry into the ACP 

outcomes that patients and caregivers deem more salient (e.g., perceived value of the 

communication and documentation components of ACP, satisfaction with the amount of 

information given, sense of control the ACP process provided) offers a critical path forward 

in furthering ACP science.(11, 29, 43) Achieving this goal will require increased efforts at 

standardization of ACP outcomes across studies.(12,29)

Limitations

These findings should be considered in light of several limitations. As ACP is understood 

to be a process that unfolds across the illness trajectory,(3) the detected associations may be 

underestimated as ACP was typically treated as a dichotomous (“yes/no”) variable, leaving 

little insight into the nature in which ACP was implemented or timed. This prevented a 

more dynamic understanding of the impacts of ACP at the EOL when operationalized as an 

iterative process over the disease course (i.e., “dose” of ACP received, timing of ACP).(58) 

Relatedly, it was infeasible to determine whether ACP documents were available at the 

time of treatment decisions or contained relevant information, both possible contributors 

to a lack of effect on certain EOL outcomes. It may be that documents that are available 

and contain relevant information such as POLST may be more useful in changing EOL 

outcomes.(59) Thus, modifications to survey measures, such as The Bereaved Family Survey 

– Inpatient, may be warranted to capture whether ACP documents were available at the 

EOL and the extent to which the documents were utilized to inform EOL care decisions.(60) 

Given the inclusion of both observational and experimental studies, this meta-analysis is not 

necessarily confirmatory and limits our ability to make causal inferences. However, it does 

provide valuable insights into the strength of the association between ACP and a multitude 

of EOL care outcomes among patients with cancer. Finally, the limited ability to conduct 

tests of moderation leaves questions about other sources of variation among the effect sizes. 

Among those tests of moderation that were possible, there were often only two effect sizes 

per level of the moderator, leaving the chance that any negative tests of moderation (Table C, 

Appendix) represent a Type II error.

Conclusion

Reconciling a large body of ACP literature, and employing nuanced analyses of key 

moderators, this meta-analysis demonstrated mixed evidence of the associations between 

ACP and aggressive and comfort-focused outcomes at the EOL among seriously ill patients 

with cancer. This mixed evidence suggests that the impact of ACP on EOL care outcomes 

is not a foregone conclusion and that work remains to enhance ACP science. By limiting 

our analysis to ACP-centered studies with exclusive cancer samples, this meta-analysis 

overcomes limitations of prior reviews that have attempted to synthesize the evidence 
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for ACP among heterogenous populations, disease states, interventions, and/or outcomes. 

Therefore, the findings may offer the best-case scenario of the ultimate influence of ACP 

on EOL care outcomes when effects are distilled down within a specific context. Yet 

many other outcomes of ACP remain, warranting further inquiry into the impacts of ACP 

on a broader set of outcomes that are more salient to patients and caregivers. Tests of 

moderation were also suggestive that the communication components of the ACP process 

may carry more weight in influencing these EOL care outcomes. Thus, efforts to directly 

engage patients and caregivers in the communication components of ACP is a crucial 

aspect of augmenting ACP outcomes alongside other ACP components. Further, the largely 

observational studies with moderate risk for bias herein, suggest that any questions about the 

continued utility of ACP may be premature, based on limited, less rigorous evidence, and 

make the mistake of throwing the ACP baby out with the bathwater. Thus, this meta-analysis 

suggests that certain aspects of ACP continue to be an important tool in the preparatory 

toolbox as patients with cancer and their providers prepare for future EOL. Efforts to further 

unpack the impact of ACP study design elements, as well as ACP model components in 

specific disease populations on a broader set of patient-and caregiver-centered outcomes, are 

critical to advancing the field.
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Key Message:

This meta-analysis documents mixed evidence of the associations between ACP and 

EOL care outcomes among patients with cancer, and the enhanced impact of ACP’s 

communication components, suggesting that questions about the value of ACP are 

premature and may result in mistakenly throwing the ACP baby out with the bathwater.
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Figure 1. PRISMA Flow Diagram
*21 articles, representing 20 unique studies
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Table 1.

Study and Sample Characteristics

Author
(Year)

Country Design ACP Type
a Outcomes Analyzed

Sample
(n)

Mean
Age

(years)

Males 
(%)

Racial/
Ethnic

Minority
(%)

Cancer
Inclusion
Criteria

Ahluwalia(61) 

(2015)
United 
States

Observational: 
retrospective 
chart review

Communication: 
prognosis and 
end-of-life 
preferences

Use of Aggressive Care:

• Acute care 
(i.e., ED visit, 
hospital 
admission, 
hospital 
death)

• Chemotherapy

• Hospice use 
fewer than 3 
days

• Intensive 
interventions 
(i.e., ICU 
admission, 
mechanical 
ventilation)

665 66.4 97.1 25.3 Terminal 
cancer 

indicators

Cagle(51) 

(2020)
United 
States

Observational: 
secondary 
analysis of a 
national 
dataset of a 
prospective 
cohort

Documents: 
advance 
directive

Comfort-focused Care:

• Hospice use

271 76.2 59.4
25

b Cancer-
related 
death 
cases

Chen(62) 

(2019)/
Wen(63) 

(2020)

Taiwan Experimental: 
RCT of an 
ACP 
intervention

Communication: 
prognosis and 
end-of-life 
preferences

Use of Aggressive Care:

• CPR

• ICU care

• Mechanical 
ventilation

430
miss

c 70.4 miss Terminal 
cancer 

indicators

Dalmau-
Bueno(64) 

(2021)
d

Spain Observational: 
case control 
study

Documents: 
advance 
directive

Use of Aggressive Care:

• Artificial 
Nutrition

• CPR

• Dialysis

• ED admission

• Mechanical 
ventilation

• Surgery

2,338
miss

c 48.7 miss Cancer-
related 
death 
cases

Diamond(65) 

(2016)
United 
States

Observational: 
retrospective 
cohort study

Documents: 
healthcare 
surrogate 
designation

Use of Aggressive Care:

• Hospice fewer 
than 7 days

160 63.4 58 38 Diagnosis-
specific

Halpern(66) 

(2011)
United 
States

Observational: 
retrospective 
chart review

Documents: 
living will or 
healthcare 
surrogate 
designation

Use of Aggressive Care:

• CPR

Comfort-focused Care:

1,121 61.5 60 21.2 Diagnosis-
specific
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Author
(Year)

Country Design ACP Type
a Outcomes Analyzed

Sample
(n)

Mean
Age

(years)

Males 
(%)

Racial/
Ethnic

Minority
(%)

Cancer
Inclusion
Criteria

• DNR

• No escalation 
of care

• Withdrawal of 
life-sustaining 
treatment

Ishikawa(67) 

(2018)
Japan Observational: 

retrospective 
chart review

Communication: 
prognosis

Use of Aggressive Care:

• Hospital death

107 77 46.7 miss Terminal 
cancer 
indicators

Jeurkar(68) 

(2012)
d

United 
States

Observational: 
retrospective 
chart review

Documents: 
advance 
directive

Comfort-focused Care:

• Home death

3,561 72.6 50.9 10.9 Terminal 
cancer 

indicators

Johnson(8) 

(2018)
d

Australia Experimental: 
RCT of an 
ACP 
intervention

Full ACP Use of Aggressive Care:

• Chemotherapy

• Hospital death

150 65.5 53.4 miss Terminal 
cancer 

indicators

Mack(50) 

(2012)
United 
States

Observational: 
secondary 
analysis of a 
cancer 
registry 
database

Communication: 
end-of-life 
preferences

Use of Aggressive Care:

• Acute care 
(i.e., ED or 
hospital 
admission)

• Aggressive 
care (i.e., any 
acute or ICU 
care)

• Chemotherapy

• Hospice use 
fewer than 7 
days

• ICU care

Comfort-focused Care:

• Hospice use

1,231
miss

c 62 24 Terminal 
cancer 

indicators

McDermott(69) 

(2020)
United 
States

Observational: 
retrospective 
cohort study

Documents:
e 

healthcare 
surrogate 
designation 
and/or living 
will

Use of Aggressive Care:

• ED admission

• Hospital 
admission

• Hospital death

• ICU 
admission

15,092 64.5 56.7 14.6 Terminal 
cancer 

indicators

Narang(45) 

(2015)
United 
States

Observational: 
secondary 
analysis of a 
national 
dataset of a 
prospective 
cohort

Documents:
f 

living will

Use of Aggressive Care:

• Aggressive 
care 
composite 
(i.e., “all care 
possible” 
given)

• Hospital death

Comfort-focused Care:

1,985
miss

c 54
13.7

b Cancer-
related 
death 
cases
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Author
(Year)

Country Design ACP Type
a Outcomes Analyzed

Sample
(n)

Mean
Age

(years)

Males 
(%)

Racial/
Ethnic

Minority
(%)

Cancer
Inclusion
Criteria

• Treatments 
limited or 
withheld

Peltier(47) 

(2017)
United 
States

Experimental: 
evaluation of 
an ACP-
centered 
program

Full ACP Use of Aggressive Care:

• Chemotherapy

• ED admission

• Hospital 
admission

• ICU 
admission

Comfort-focused Care:

• DNR

• Hospice use

69 miss 52.2 28 Cancer-
related 
death 
cases

Prater(70) 

(2019)
United 
States

Observational: 
retrospective 
chart review

Communication: 
end-of-life 
preferences

Use of Aggressive Care:

• Hospital 
admission

1,185 63.7 51.6 12.9 Terminal 
cancer 

indicators

Prater(71) 

(2022)
United 
States

Observational: 
retrospective 
medical 
claims 
analysis

Communication: 
ACP encounter 
(via billing 
code)

Use of Aggressive Care:

• Hospital 
admission

3,705 56.2 40.4 miss Terminal 
cancer 

indicators

Rocque(46) 

(2017)
United 
States

Experimental: 
evaluation of 
an ACP-
centered 
program

Full ACP Use of Aggressive Care:

• Chemotherapy

• ED admission

• Hospice fewer 
than 3 days

• Hospital 
admission

• ICU use

Comfort:

• Hospice use

608 76.4 53.8 19 Terminal 
cancer 

indicators

Salazar(72) 

(2022)
United 
States

Observational: 
retrospective 
chart review

Documents: 
advance 
directive

Use of Aggressive Care:

• Chemotherapy

• Hospital 
admission

• ICU 
admission

• Intensive 
interventions 
composite 
(i.e., 
hemodialysis, 
mechanical 
ventilation, 
CPR)

113
miss

c 58 20 Cancer-
related 
death 
cases
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Author
(Year)

Country Design ACP Type
a Outcomes Analyzed

Sample
(n)

Mean
Age

(years)

Males 
(%)

Racial/
Ethnic

Minority
(%)

Cancer
Inclusion
Criteria

• Any 
aggressive 
care

Sedhom(73) 

(2021)
United 
States

Observational: 
retrospective 
chart review

Communication: 
prognosis and 
goals-of-care

Use of Aggressive Care:

• Hospice use 
fewer than 3 
days

147
miss

c 51.7
19.7

b Diagnosis-
specific

Wallace(74) 

(2001)
United 
States

Observational: 
retrospective 
chart review

Documents: 
advance 
directive

Use of Aggressive Care:

• CPR

• Mechanical 
ventilation

Comfort-focused Care:

• DNR

270 55 56.7 miss Diagnosis-
specific

Wright(49) 

(2008)
United 
States

Observational: 
retrospective 
cohort study

Communication: 
end-of-life 
preferences

Use of Aggressive Care:

• Chemotherapy

• CPR

• Hospice use 
fewer than 7 
days

• ICU 
admission

• Mechanical 
ventilation

Comfort-focused Care:

• Hospice use

332 57.9 55.1 36 Terminal 
cancer 

indicators

a
Documents (living will only, healthcare surrogate only, or both—synonymous with an advance directive), Communication (end-of-life 

preferences, prognosis, or goals of care), 3) Full ACP (all three components), or 4) unspecified ACP

b
Hispanic ethnicity reported as a separate variable, and thus, was not reflected in the proportion of minorities

c
Mean age data not reported, instead median or age ranges described

d
Studies where cancer death cases comprised a subset of the full sample, but demographics were only reported for the full sample

e
Study conceptualization of ACP included a range of ACP behaviors, inclusive of physician orders for life-sustaining treatment (POLST), however, 

the proportion of ACP that was POLST was not specified

f
Outcomes associated with healthcare surrogate designation and communication were also reported; however, there was participant crossover 

between ACP types, so only one type was utilized for the analysis

Abbreviations: ACP is advance care planning, AML is acute myeloid leukemia, CPR is cardiopulmonary resuscitation, DNR is do-not-resuscitate, 
ED is emergency department, ICU is intensive care unit, miss is missing,

Note: Terminal cancer indicators included patients with advanced stage and/or metastatic disease, progressive disease, disease unresponsive to 
treatment, or patients who were hospice eligible
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Table 2.

Subset Meta-analyses by Study Outcomes

Outcome
Subset
(Model)

(n)
I2

Publication
Bias Tests

Effect
Sizes
(k)

LOR SE z 95% CI OR 95% CI

LB UB LB UB p

Aggressive End-of-life Care Outcomes

Chemotherapy (FE) (3,169) EG: p = .018
BM: p = .136 7 −0.32 0.12 −2.71 −0.55 −0.09 0.72 0.57 0.92 .007

ICU Admission (FE) (17,875) EG: p = .976
BM: p = .562 7 −0.34 0.05 −6.38 −0.44 −0.23 0.71 0.64 0.79 <.001

Hospital Admission (RE)
(20,772)
I2 = 61.5%

EG: p = 1.00
BM: p = .787 6 −0.60 0.13 −4.70 −0.85 −0.35 0.55 0.43 0.70 <.001

Hospice Use < 7 days (RE)
(2,811)
I2 = 68.1%

EG: p = .022
BM: p = .083 5 −0.51 0.24 −2.15 −0.97 −0.04 0.60 0.38 0.96 .032

CPR (FE) (4,491) EG: p = .107
BM: p = .483 5 −0.27 0.20 −1.39 −0.66 0.11 0.76 0.52 1.12 .164

Hospital Death (RE)
(17,335)
I2 = 98.4%

EG: p = .057
BM: p = .750 4 −0.74 0.32 −2.30 −1.38 −0.11 0.48 0.25 0.89 .021

Mechanical Ventilation 
(RE)

(3,370)
I2 = 76.6%

EG: p = .163
BM: p = 1.00 4 −0.27 0.31 −0.89 −0.88 0.33 0.76 0.42 1.39 .375

ED Admission (FE) (18,107) EG: p = .662
BM: p = .750 4 −0.20 0.24 −0.82 −0.66 0.27 0.82 0.52 1.31 .410

Aggressive Interventions
a 

(FE)
(3,994) EG: p = .762

BM: p = .750 4 −0.53 0.13 −4.14 −0.77 −0.28 0.59 0.46 0.76 <.001

Comfort-focused End-of-life Care Outcomes

Hospice Use (RE)
(2,511)
I2 = 63.1%

EG: p = .786
BM: p = .483 5 0.27 0.20 1.33 −0.13 0.67 1.31 0.88 1.95 .185

DNR Order (RE)
(3,837)
I2 = 62.7%

EG: p = .497
BM: p = .817 5 0.41 0.21 1.98 0.003 0.83 1.51 1.00 2.28 .048

a
Indicates varying composite measures of aggressive end-of-life care indicators across studies, including combinations of chemotherapy in the last 

14 days of life, acute care in the last 30 days of life, ICU care in the last 30 days of life, and/or intensive interventions (e.g., mechanical ventilation, 
CPR, hemodialysis, gastric tube placement) within the last 30 days of life.

Abbreviations: BM is Begg and Mazumdar’s rank correlation test of funnel plot asymmetry; CPR is cardiopulmonary resuscitation, DNR is 
do-not-resuscitate, ED is emergency department, EG is Eggers regression test of funnel plot asymmetry; FE is fixed effects model, ICU is intensive 
care unit, RE is random effects model

Note: I2 values indicate the estimated amount of between study variation (i.e., heterogeneity) under the random effects RE models
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Table 3.

Moderator Analyses

Moderator
(Model)

Outcome
QM(df), p

Moderator
Levels

LOR SE z 95% CI OR 95% CI

LB UB LB UB p

ACP Type (ME)

Hospital Admission

QM(2) = 12.29, p = 
.002

Documentation 
components only −0.40 0.05 −8.21 −0.50 −0.31 0.67 0.61 0.74 <.001

Communication 
components only −0.91 0.14 −6.64 −1.18 −0.64 0.40 0.31 0.53 <.001

Full ACP −0.40 0.17 −2.34 −0.74 −0.07 0.67 0.48 0.94 .019

Study Design 
(FE with 
moderators)

Hospice Use

QM(1) = 4.94, p = .026

Observational 
Study 0.42 0.15 2.86 0.13 0.71 1.52 1.14 2.03 .004

Experimental 
Study −0.11 0.18 −0.58 −0.48 0.26 0.90 0.62 1.29 .559

Abbreviations: ACP is advance care planning; FE is fixed effects; ME is mixed effects
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Table 4.

Effect Size Data

Author (Year): Outcome Treatment
Group
(n)

Control
Group
(n)

Treatment
Positivea

(n)

Treatment
Negativedb

(n)

Control
Positivec

(n)

Control
Negatived

(n)

LOR VOR

Aggressive End-of-life Care Outcomes

Ahluwalia (2015): Acute care 311 354 85 226 120 234 −0.310 0.029

Ahluwalia (2015): Chemotherapy 311 354 33 278 43 311 −0.153 0.064

Ahluwalia (2015): Hospice use fewer than 
7 days

311 354 117 194 152 202 −0.221 0.025

Ahluwalia (2015): Aggressive care 311 354 26 285 37 317 −0.246 0.072

Chen (2019): CPR 215 215 10 205 11 204 −0.100 0.201

Chen (2019): ICU care 215 215 19 196 16 199 0.187 0.125

Chen (2019): Mechanical ventilation 215 215 23 192 16 199 0.399 0.116

Dalmau-Bueno (2021): Artificial nutrition 778 1560 18 760 63 1497 −0.575 0.073

Dalmau-Bueno (2021): CPR 778 1560 0 778 2 1558 −0.915 2.402

Dalmau-Bueno (2021): Dialysis 778 1560 6 772 16 1544 −0.288 0.231

Dalmau-Bueno (2021): ED admission 778 1560 586 192 1321 239 −0.594 0.012

Dalmau-Bueno (2021): Mechanical 
ventilation

778 1560 66 712 201 1359 −0.467 0.022

Dalmau-Bueno (2021): Surgery 778 1560 114 664 287 1273 −0.272 0.015

Diamond (2016): Hospice use fewer than 7 
days

102 58 16 86 20 38 −1.040 0.150

Halpern (2011): CPR 710 411 38 672 24 387 −0.092 0.072

Ishikawa (2018): Hospital death 54 53 9 45 44 9 −3.196 0.267

Johnson (2018): Chemotherapy 62 80 13 49 11 69 0.509 0.203

Johnson (2018): Hospital death 68 83 12 56 16 67 −0.108 0.179

Mack (2012): Acute Care 1082 149 421 661 72 77 −0.384 0.031

Mack (2012): Aggressive care 1082 149 494 588 88 61 −0.541 0.032

Mack (2012): Chemotherapy 1082 149 157 925 39 110 −0.737 0.042

Mack (2012): Hospice use fewer than 7 
days

1082 149 185 897 25 124 0.023 0.055

Mack (2012): ICU care 1082 149 62 1020 8 141 0.069 0.149

McDermott (2020): ED admission 5145 9947 --- --- --- --- 0.174 0.012

McDermott (2020): Hospital admission 5145 9947 --- --- --- --- −0.400 0.002

McDermott (2020): Hospital death 5145 9947 --- --- --- --- −0.431 0.002

McDermott (2020): ICU care 5145 9947 --- --- --- --- −0.342 0.003

Narang (2015): Aggressive care 1601 384 --- --- --- --- −0.713 0.076

Narang (2015): Hospital death 1601 384 --- --- --- --- −0.073 0.023

Peltier (2017): Chemotherapy 24 45 6 18 9 36 0.288 0.361

Peltier (2017): ED admission 24 45 14 10 25 20 0.113 0.261

Peltier (2017): Hospital admission 24 45 15 9 31 14 −0.284 0.282

Peltier (2017): ICU admission 24 45 3 21 8 37 −0.414 0.534

Prater (2019): Hospital admission 519 666 --- --- --- --- −0.211 0.014

Prater (2019): Hospital admission 60 1125 --- --- --- --- −1.050 0.053
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Author (Year): Outcome Treatment
Group
(n)

Control
Group
(n)

Treatment
Positivea

(n)

Treatment
Negativedb

(n)

Control
Positivec

(n)

Control
Negatived

(n)

LOR VOR

Prater (2019): Hospital admission 152 1033 --- --- --- --- −0.342 0.019

Prater (2022): Hospital admission 158 3547 57 101 2007 1540 −0.837 0.029

Rocque (2017): Chemotherapy 437 171 62 375 32 139 −0.331 0.057

Rocque (2017): Hospice use fewer than 3 
days

437 171 20 417 11 160 −0.360 0.150

Rocque (2017): Hospital admission 437 171 200 237 96 75 −0.417 0.033

Rocque (2017): ED admission 437 171 199 238 91 80 −0.308 0.033

Rocque (2017): ICU admission 437 171 77 360 41 130 −0.388 0.048

Salazar (2022): Aggressive care (a) --- --- --- --- --- --- −0.799 0.345

Salazar (2022): Aggressive care (b) --- --- --- --- --- --- 0.247 0.275

Salazar (2022): Chemotherapy --- --- --- --- --- --- 0.658 0.449

Salazar (2022): Hospital admission --- --- --- --- --- --- −0.545 0.202

Salazar (2022): ICU care --- --- --- --- --- --- −0.545 0.202

Sedhom (2021): Hospice use fewer than 3 
days

94 53 7 87 15 38 −1.59 0.247

Wallace (2001): CPR 135 135 10 125 16 119 −0.519 0.179

Wallace (2001): Mechanical ventilation 135 135 59 76 57 78 0.061 0.061

Wright (2008): CPR 123 209 1 122 14 195 −2.170 1.085

Wright (2008): Chemotherapy 123 209 5 118 14 195 −0.527 0.285

Wright (2008): ICU care 123 209 5 118 26 183 −1.210 0.252

Wright (2008): Mechanical ventilation 123 209 2 121 23 186 −0.527 0.285

Comfort-focused End-of-life Care Outcomes

Cagle (2020): Hospice use 110 139 83 27 91 48 0.483 0.081

Halpern (2011): DNR order 710 411 174 536 98 313 0.036 0.021

Halpern (2011): No escalation of care 710 411 37 673 20 391 0.072 0.081

Halpern (2011): Withdrawal of treatments 710 411 61 649 28 383 0.251 0.056

Jeurkar (2012): Home death --- --- --- --- --- --- 0.599 0.003

Mack (2012): Hospice use 1082 149 686 396 30 119 1.927 0.046

Narang (2015): Treatments limited or 
withheld

1601 384 --- --- --- --- 0.920 0.063

Peltier (2017): DNR order 24 45 21 3 36 9 0.560 0.520

Peltier (2017): Hospice use 24 45 19 5 32 11 0.267 0.375

Rocque (2017): Hospice use 437 171 296 141 121 50 −0.142 0.039

Wen (2020): DNR order 196 196 168 28 164 32 0.158 0.079

Wallace (2001): DNR order 135 135 26 109 15 120 0.646 0.123

Wright (2008): Hospice use 123 209 93 30 120 89 0.833 0.064

Wright (2008): Hospice greater than 7 days 123 209 80 43 93 116 0.842 0.055
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