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Abstract

Background: Inpatient palliative care consultation (PCC) may reduce 30-day readmissions and inpatient mor-
tality among seriously ill patients.
Objective: To evaluate the impact of timing of PCC on 30-day readmissions and inpatient mortality.
Design: Retrospective, observational study comparing risk-adjusted, observed-to-expected (O/E) 30-day read-
missions and inpatient mortality among patients receiving inpatient PCC to all other inpatients.
Setting/Subjects: Adult patients with hospital length of stay (LOS) <30 days, primary diagnoses of circulatory,
infectious, respiratory, neoplasms, injury/poisoning, and digestive system were included from eight hospitals in
a single health care system.
Results: Compared with non-PCC patients (n = 43,463), PCC patients (n = 6043) had a greater proportion of
African Americans, Medicare, LOS ‡7 days, intensive care unit stays, discharges to skilled nursing facility and
hospice, primary diagnoses of infections and neoplasms, comorbidities of congestive heart failure, cancer, and
dementia, Charlson comorbidity score ‡8 ( p < 0.001), and fewer males ( p = 0.03). Adjusted readmission reduction
attributed to PCC among 0–2-, 3–6-, and 7–30-day subgroups was 14.1%, 19.2%, and 16.4%, respectively (usual
care O/E = 0.904 vs. subgroup O/Es = 0.764, 0.713, 0.741, respectively). Adjusted mortality reductions attributed
to PCC among the 0–2- and 3–6-day subgroups were 19.4% and 19.1%, respectively. A 12% mortality
increase was observed in the 7–30-day subgroup (usual care O/E = 0.738 vs. subgroup O/Es = 0.544, 0.547, 0.858,
respectively).
Conclusions: Inpatient PCC reduces 30-day readmissions and inpatient mortality with the greatest impact
demonstrated within six days of hospital admission. Early PCC should be encouraged for eligible patients.
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Introduction

Acute care hospitals are under increasing pressure
by payers to improve clinical and financial outcomes,

including 30-day readmissions and inpatient mortality. These
measures are now publicly reported and included in the Center
for Medicare and Medicaid Services pay-for-performance
programs.1–3 Seriously ill patients are at greater risk for these
unfavorable outcomes.

Palliative care focuses on providing patients relief from
pain, other symptoms, and stress of serious illness with the
goal to improve quality of life for both patients and families.4

Palliative care consultation (PCC) is available in 75% of
hospitals with >50 beds and 90% of those with >500 beds.5

Multiple studies have documented favorable clinical out-
comes with PCC, including improved pain and symptom
control, decreased depression and anxiety, and increased
satisfaction among both patients and family members.6

The impact of PCC on 30-day readmissions and inpa-
tient mortality has been previously reported although no
large-scale studies have been published to date.7–12 In addi-
tion, several of these studies assessed the impact of home-
based palliative care or posthospital discharge services on
readmissions rather than on inpatient PCC alone. While
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hospital-based PCC programs were not originally developed
to specifically address quality measures such as 30-day
readmissions, mortality, hospital length of stay (LOS), or cost
of care, these outcomes are increasingly being used to justify
the associated cost of these programs.

A significant challenge in conducting palliative care re-
search is the difficulty in performing randomized controlled
trials. This is due to a variety of concerns, including physi-
cians’ reluctance to allow randomization of their patients and
the ethics of withholding a clinical service with a benefit to
patient and families that is felt to be well established.13,14 A
variety of risk adjustment methodologies such as case–control
matching, propensity score matching, and pre–post comparisons
have been utilized to overcome this barrier.15,16

Between 2012 and 2014, we conducted several quality
improvement analyses on our PCC program. Results sug-
gested a high correlation between the impact of inpatient
PCC on 30-day readmissions and inpatient mortality and
the timing of the consultation in relation to a patient’s ad-
mission. Moreover, with the maturation of the program,
each analysis demonstrated an increased effect on these
outcomes.

The current study examines the impact of PCC on >6000
patients across eight hospitals within a large health care sys-
tem based in the southeastern United States in 2015. The aim
of this study was to evaluate the impact of the timing of PCC
on 30-day same-hospital readmissions and inpatient mortal-
ity. The risk adjustment methodology in this study has been
utilized in multiple clinical publications.17–23 To our knowl-
edge, it has been utilized only once in studying the impact of
palliative care services on risk-adjusted hospital mortality
rates.24

Methods

Study population

Atrium Health comprises 40 hospitals and >900 care lo-
cations in the southeastern United States with 62,000 em-
ployees and 7400 licensed patient beds. With an annual net
revenue of $9 billion, Atrium Health is one of the largest not-
for-profit health care systems in the country. The palliative
care program started in a single hospital in 2002. By 2015, the
Atrium Health palliative care program provided consultation
services in eight acute care hospitals in the Charlotte, North
Carolina metropolitan market, which served as the site of this
study. The PCC team consisted of 14 physicians, 16 advanced
clinical practitioners as well as nurses, social workers, and
chaplains.

A retrospective observational study utilized 2015 admin-
istrative data to assess the impact of the timing of PCC on
30-day same-hospital readmissions and inpatient mortality.
Patients who received a PCC in an acute care setting served as
the treatment group with all other acute care patients serving
as the comparison (usual care) group. The PCC was delivered
by an interdisciplinary team to provide a comprehensive as-
sessment and treatment as clinically indicated. Usual care
could have included any nonspecialty-level palliative care
interventions. Patients were included if they were older than
18 years, had an LOS of <30 days, and primary diagnoses of
circulatory, infectious and parasitic, respiratory, neoplasms,
injury and poisoning, or digestive system. Excluded were
patients with primary diagnoses of rehabilitation, psychiatry,

ophthalmology, and obstetrics and patients with Charlson
comorbidity scores <3.25 These criteria were established in an
effort to make the comparison groups more homogenous. The
study populations were 6043 for the treatment group and
43,463 for the usual care group. Due to specific outcome
eligibility requirements, the final study population for the
treatment group was 4850 patients for readmissions and 5938
patients for mortality. The final study population for the usual
care group was 41,061 patients for readmissions and 42,668
patients for mortality. The study was approved by the Atrium
Health Institutional Review Board.

Outcomes

The primary outcomes of interest were 30-day unplanned,
same-hospital readmissions and inpatient mortality. Both raw
rates and risk-adjusted outcomes, observed-to-expected (O/
E) ratios, were obtained from Premier’s QualityAdvisor�.
Premier is a health care company that collaborates with
*3750 U.S. hospitals, providing comprehensive outcome
data on *40% of annual U.S. hospital discharges and >80
million discharges to date.26 QualityAdvisor is a clinical
benchmarking solution that leverages the CareScience�
risk-adjusted methodology to help hospitals and health sys-
tems improve quality outcomes, resource utilization, and
eliminate unjustified variation. The observed events were the
actual number of readmissions or mortalities, and the ex-
pected values were calculated by CareScience risk adjust-
ment methodology based on patient-level, clinical, and
facility characteristics. These characteristics include age,
sex, race, income, distance traveled, principal diagnosis,
CareScience comorbidity scores, cancer status, comorbid
conditions and disease history, procedures, point of origin,
admission type, payer class, and facility type. CareScience is
utilized to evaluate outcomes of care relative to expected
outcomes, leveraging an O/E ratio, which allows a bench-
mark comparison across facilities and peer groups. A ratio O/
E = 1 indicates the observed outcome was as expected; a ratio
<1 indicates the outcome was better than expected and >1
was worse than expected. This risk adjustment methodology
was utilized to create the expected scores allowing for direct
comparison of O/E ratio outcomes between the treatment
group and usual care group.

Statistical analysis

Descriptive analysis between treatment and usual care
groups was performed utilizing chi-squared tests and Kruskal–
Wallis tests. All p values were two sided, and all significant
results had a p value <0.05. Based on prior studies and our
own internal data, the impact of PCC may be relative to
timing of consultation during hospital stay.27–29 Therefore,
the treatment group was stratified into three subgroups based
on hospital day of consult -0 to 2 days (early), 3 to 6 days
(middle), and 7 to 30 days (late) and compared with the usual
care group separately.

To avoid overestimating the impact of PCC on read-
missions and mortality, we removed the effect of usual care.
This was accomplished utilizing O/E ratios similar to at-
tributable risk percentage calculations (see Appendix for
further detail).
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Table 1. Demographics and Characteristics of Study Population

Variable

Usual care
patients

(n = 43,463)

Palliative care
patients

(n = 6043) p

Palliative care patients by days to consult

p
0–2 days
(n = 3300)

3–6 days
(n = 1859)

7–30 days
(n = 884)

Age, mean (SD) 67.6 (12.5) 70.0 (15.8) <0.0001 70.5 (16.4) 70.1 (15.5) 68.3 (13.8) <0.0001
Race, % <0.0001

Caucasian 72.1 69.0 68.6 69.5 69.5 0.27
African American 23.9 26.4 26.3 26.3 27.2
Other 4.0 4.5 5.0 4.2 3.4

Gender, male, % 48.7 47.1 0.03 45.5 48.2 51.0 0.01
Payer, % <0.0001

Medicare 58.1 65.5 66.3 64.5 64.7 0.31
Medicaid 6.4 7.8 8.2 7.6 7.1
Commercial 28.9 22.2 21.5 22.7 23.8
Self-pay 4.9 3.3 2.9 4.1 3.1
Others 1.7 1.2 1.2 1.1 1.4

LOS, days, %
0–2 33.3 10.5 <0.0001 19.3 0.0 0.0 <0.0001
3–6 46.5 38.9 50.1 37.6 0.0
7–14 17.0 36.3 24.8 50.7 49.0
15–30 3.3 14.3 5.9 11.7 51.0

ICU, % 24.3 43.7 <0.0001 36.4 46.1 66.1 <0.0001

Discharge status, %
Home/self-care 58.0 15.9 <0.0001 19.1 14.6 6.9 <0.0001
Home health 16.8 11.2 12.0 11.4 7.7
SNF 13.2 24.2 23.1 25.9 24.9
Hospice 1.7 23.9 24.0 24.1 22.9
Expired in hospital 3.0 17.3 15.6 15.7 26.7
Others 7.3 7.5 6.2 8.3 11.0

Primary diagnosis, %
Disease of the

circulatory system
33.6 18.8 <0.0001 19.4 19.4 15.5 <0.0001

Disease of the digestive
system

16.3 7.8 7.2 7.6 10.6

Disease of the
respiratory system

16.5 16.3 16.5 16.2 15.5

Infectious and parasitic
diseases

9.7 18.5 17.7 18.4 22.0

Injury and poisoning 15.0 8.6 7.6 10.1 9.5
Neoplasms 8.9 11.3 11.1 12.0 10.6
Others 0.0 18.6 20.5 16.3 16.3

Comorbidities, %
COPD 5.0 3.0 <0.0001 3.2 2.7 2.7 0.60
CHF 25.7 35.5 <0.0001 34.0 36.9 37.9 0.03
Cancer 17.4 32.5 <0.0001 34.7 31.0 27.4 <0.0001
End-stage liver disease 6.0 9.1 <0.0001 7.9 9.4 12.8 <0.0001
Dementia 6.6 17.1 <0.0001 19.2 16.0 11.7 <0.0001
Depression 13.3 15.1 <0.0001 15.3 15.4 13.8 0.50

Charlson comorbidity index score, %
0–2 0.0 1.7 <0.0001 1.6 1.7 1.9 0.83
3–7 57.9 27.1 27.2 26.8 27.4
8–12 36.0 54.5 54.2 55.7 53.2
13–22 6.1 16.7 17.0 15.8 17.5

Outcomes
Readmissions, O/E 0.9 0.8 0.8 0.7 0.7
Observed 4675.0 651.0 372.0 193.0 86.0
Expected 5167.7 873.8 487.2 270.6 116.0
Inpatient mortality, O/E 0.7 0.6 0.5 0.6 0.9
Observed 1291.0 1039.0 513.0 290.0 236.0
Expected 1749.3 1748.1 942.8 530.2 275.1

CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; LOS, length of stay; O/E,
observed-to-expected; SD, standard deviation; SNF, skilled nursing facility.
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Results

A total of 6043 adult admissions representing 5315 unique
patients received a PCC across eight acute care hospitals in
2015. A comparison of descriptive characteristics between
PCC patients and usual care patients is displayed in Table 1
along with differences between PCC patients by day of
consultation. Compared with non-PCC patients, the PCC
patients included a greater proportion of African American
patients, Medicare, hospital LOS ‡7 days, intensive care unit
stays, discharge to skilled nursing facility, discharge to hos-
pice, primary diagnoses of infectious/parasitic diseases and
neoplasms, comorbidities of congestive heart failure (CHF),
cancer, and dementia, a Charlson comorbidity score ‡8, and a
lower proportion of males.

Compared with early PCC patients, late PCC patients had a
greater proportion of hospital LOS ‡15 days, primary diagnoses
of digestive and infectious/parasitic diseases, and comorbidities
of CHF and end-stage liver disease, and a lower proportion of
discharges to home with and without home health.

Overall results

The 30-day same-hospital readmission O/E ratio among
4850 eligible patients who received a PCC was 17.7% lower
compared with the usual care group (0.745 vs. 0.905). After
removing the impact of usual care from the impact of PCC, a
16.0% (n = 140) readmission reduction was attributable to
PCC. The inpatient mortality O/E ratio among 5938 patients
who received a PCC was 19.5% lower compared with the
usual care group (0.594 vs. 0.738). After removing the impact
of usual care from the impact of PCC, a 14.4% (n = 251)
mortality reduction was attributable to PCC.

Early consults

The 30-day readmission O/E ratio among 2706 eligible
patients who received a PCC on hospital days 0–2 was 15.6%
lower compared with the usual care group (0.764 vs. 0.905).
After removing the impact of usual care from the impact of
PCC, a 14.1% (n = 69) readmission reduction was attributable

FIG. 1. Adjusted percent of readmission reduction by day of palliative care consult. The size of the circle shows the number of
eligible Palliative Care consulted patients in the group. The number directly below the circle represents the number of avoided
readmissions. Readmission O/E of the usual care group is 0.905. Light gray color indicates that the readmission O/E of the
consulted group is lower than 0.905, and darker color indicates the readmission O/E of the consulted group is higher than 0.905.
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to PCC (Fig. 1). The inpatient mortality O/E ratio among
3248 patients who received a PCC on hospital days 0–2 was
26.3% lower compared with the usual care group (0.544 vs.
0.738). After removing the impact of usual care from the
impact of PCC, a 19.4% (n = 183) mortality reduction was
attributable to PCC (Fig. 2).

Middle consults

The 30-day readmission O/E ratio among 1517 eligible
patients who received a PCC between hospital days 3–6 was
21.2% lower compared with the usual care group (0.713 vs.
0.905). After removing the impact of usual care from the
impact of PCC, a 19.2% (n = 52) readmission reduction was
attributable to PCC (Fig. 1). The inpatient mortality O/E ratio
among 1823 patients who received a PCC between days 3–6

of admission was 25.9% lower compared with the usual care
group (0.547 vs. 0.738). After removing the impact of usual
care from the impact of PCC, a 19.1% (n = 101) mortality
reduction was attributable to PCC (Fig. 2).

Late consults

The 30-day readmission O/E ratio among 627 eligible
patients who received a PCC between hospital days 7–30 was
18.1% lower compared with the usual care group (0.741 vs.
0.905). After removing the impact of usual care from the
impact of PCC, a 16.4% (n = 19) readmission reduction was
attributable to PCC (Fig. 1). The inpatient mortality O/E ratio
of the 867 patients who received a PCC between hospital
days 7–30 of admission was 16.3% greater compared with the
usual care group (0.858 vs. 0.738). After removing the impact

FIG. 2. Adjusted percent of mortality reduction by day of palliative care consult. The size of the circle shows number of
eligible Palliative Care consulted patients in the group. The number directly below the circle represents the avoided (excess)
number of inpatient deaths. Mortality O/E of usual care group is 0.738. Light gray color indicates that the mortality O/E of the
consulted group is lower than 0.738, and darker color indicates the mortality O/E of the consulted group is higher than the 0.738.
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of usual care from the impact of PCC, a 12% (n = 33) mor-
tality increase was attributable to PCC (Fig. 2).

Discussion

The current study examined the impact of the timing of
inpatient PCC on 30-day unplanned, same-hospital read-
missions and inpatient mortality. In 2015, PCC was provided
to 6043 adult patients across eight hospitals in a single health
care system. The eight hospitals range in size from 100 beds
in a rural setting to an 875-bed quaternary care academic
medical center in an urban setting. We identified significant
differences in risk-adjusted 30-day same-hospital unplanned
readmissions and inpatient mortality for patients receiving
PCC compared with usual care. Analyses assessed the impact
of PCC timing on the same outcomes. Patients receiving a
PCC within 0–2, 3–6, and 7–30 days of hospital admission
were compared with usual care patients. The impact on
readmissions remained positive among all timing groups
studied, whereas the impact on mortality was positive only in
patients consulted within the first 6 days of their hospitali-
zation. Prior researchers have described a reduction in 30-day
readmissions and acute care mortality; however, not all fo-
cused on hospital-based PCC alone. To our knowledge, this is
the largest study to date.

Even though our findings are consistent with prior studies
and underscore the need to provide PCC earlier in the hospital
stay, this study does not provide a definitive answer as to why
the overall impact of palliative care is stronger within the first
six days of hospital admission.12,27–29 Of note, we found a
12% increase in mortality for patients consulted during
hospital days 7–30. This finding is consistent with at least one
prior study.12 One possible explanation is that after hospital
day 6, a patient’s clinical course is already determined with
little ability for PCC to impact mortality. A prospective study
design with objective palliative care trigger criteria would be
necessary to further evaluate this question.

There are several limitations to our study. First, we did not
conduct a randomized controlled trial. Like other authors, we
believe that randomization to usual care would be difficult to
achieve. Documented challenges include overcoming current
physician bias in favor of palliative care as well as ethical
concerns regarding withholding a proven clinical interven-
tion.13,14 In the absence of a randomized population, we used
Premier’s CareScience risk adjustment methodology to en-
sure that the intervention and usual care groups were com-
parable. The CareScience methodology is well validated and
has been utilized in multiple published studies in previous
peer-reviewed literature.17–23 Furthermore, Atrium Health
utilizes CareScience risk adjustment methodology for many
quality outcomes; this allows for benchmarking and the
ability to account for heterogeneity across our hospitals.

Second, our PCC service does not rely on a standardized
trigger tool. This limits our ability to identify the point during
hospitalization when patients become eligible for palliative
care services. To address LOS differences between the PCC
group and the usual care group (mean LOS = 8.2 days,
4.6 days, respectively), two additional analyses were per-
formed: (1) PCC patients within each of the three consult
timing groups were compared with usual care patients with a
minimum LOS equal to or greater than the corresponding
PCC subgroup’s minimum number of days to consult (e.g.,

late consults comparison LOS ‡7 days) and (2) The primary
analyses were replicated, but with the additional exclusion of
all patients with an LOS >10 days. The results were consis-
tent—earlier consultations demonstrate a more robust impact
on 30-day readmissions and inpatient mortality.

Third, 30-day readmissions were counted only if they oc-
curred in the same hospital. We recognize that claims-based
data would provide a more accurate picture of readmissions
although the impact of PCC on readmissions in the current
study was consistent across all eight hospitals. Fourth, our
palliative care program has been in existence for 15 years,
making generalization of our findings to newer programs
uncertain.

Conclusion

Our results show that PCC reduces both 30-day read-
missions and inpatient mortality and that consultation within
the first six hospital days has the greatest impact. Further-
more, palliative care is vital to ensuring the provision of high-
quality, cost–effective care for patients with serious illness.
Intentionally shifting these services ‘‘upstream’’ will require
a significant change in our current culture, where the perva-
sive belief exists that palliative care is only for patients at the
end of life.
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Appendix

Attributable Avoidance Number Calculation

When observed-to-expected (O/E) is <1, r¼ 1� O
E

� �
·

100%¼ E�Oð Þ
E

· 100% indicates the reduction percentage
relative to expected numbers. The difference in the two
groups’ reduction percentage shows by how much one group
reduces more outcomes than another group. Applying the
reduction percentage difference on treatment group, the ex-
pected number would give the avoided number of outcomes
attributable to treatment group.

For example: for 30-day readmission, treatment group has
O/E OT

ET
¼ 651

873:797
¼ 0:745, usual care group has O/E OU

EU
¼

4675
5167:676

¼ 0:905;
Treatment group reduction percentage is r1¼ 1�ð

0:745Þ · 100%¼ 25:5%, usual care group reduction percent-
age is r2¼ 1� 0:905ð Þ· 100%¼ 9:5%;

r1� r2¼ 25:5%� 9:5%¼ 16% shows that treatment group
has 16% more reduction.

Then the avoidance number of readmission attributable to
treatment group is ET · 16% ¼ 873:797 · 16%.
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