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Abstract

Background: Palliative care is increasingly viewed as a care option that should not only be offered to patients
very near the end of life. An important question is whether increased use of palliative care soon after a patient’s
referral will improve patient functioning, an aspect of quality of life.
Objectives: The aim of this study was to determine if increased use of palliative care is associated with increased
patient functioning.
Methods: The Carolinas Palliative Care Database Consortium collects palliative care encounter data from a
variety of providers, settings, and patients, and it measures patient functioning, allowing us to test the hy-
pothesis that increased use of palliative care early in a patient’s palliative care experience will improve patient
functioning.
Results: After controlling for other factors that could explain patient functioning, we find that each additional
palliative care visit during the first month of follow-up increases patient functioning measured using an area
under the curve (AUC) approach (0.008 per visit, p = 0.01). However, patient functioning as measured at the
initial visit is a far stronger predictor of subsequent functioning (0.52, p < 0.001) than are additional palliative care
visits.
Conclusions: Increased use of palliative care was associated with improved patient functioning. This held true at
very low as well as very high levels of initial functioning. The strongest predictor of subsequent patient func-
tioning is their initial status. Accounting for patient-specific differences to precisely determine the impact of
palliative care on patient functioning is difficult.

Introduction

Palliative Care has typically been viewed as a care op-
tion that is offered primarily to patients with cancer, and

only in the last days or weeks of life. However, palliative care
has come to be viewed as an appropriate treatment option for
most life-limiting illnesses, whereas cancer is becoming more of
a chronic illness. Simultaneously, there is more interest in
providing palliative care earlier in a patient’s disease trajecto-
ry.1–3 Hospice is a subset of palliative care that is appropriate
for patients believed to be in their last 6 months of life, and the
median length of hospice use in the Medicare program—which
finances the care for approximately 8 in 10 decedents annual-
ly—is around 15 days. If we argue that palliative care is care
that focuses on ameliorating disease burden and seeks to
maximize patient functioning and quality of life among pa-
tients with a life-limiting illness including but not limited to
hospice, then an important question is can introduction of

palliative care earlier in the disease course improve patient
functioning, which could improve quality of life?

Providing palliative care earlier in the disease course is
believed to offer the possibility of improving patient func-
tioning and quality of life while potentially reducing the cost
of care, a finding of a recent randomized control trial of early
palliative care among patients with stage IV lung cancer.4

Determining the generalizability of this finding to broad
groups of patients is a key priority. We seek to document
whether increased use of palliative care has a positive impact
on patient functioning, and therefore quality of life, in a
community-based sample. A major benefit of our study is that
it addresses this issue by using patient data from a consortium
of palliative care providers who are delivering care in dispa-
rate clinical settings, including outpatient-based and hospital-
based palliative care. This approach addresses the question
within a group of diverse patients whose experience is ex-
pected to be similar to the broad experience of palliative care
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being provided to and received by patients with life-limiting
illnesses across the nation.

Methods

The Carolinas Palliative Care Database Consortium5 is a
community/academic partnership between Duke University
and three community-based palliative care programs in
North Carolina (Four Seasons, Flat Rock; Forsyth Medical
Center, Winston-Salem; and Hospice of Wake County and
Horizons Palliative Care, Raleigh). Since 2008, Consortium
members have been systematically collecting quality im-
provement data to understand patient needs and inform
practice change.6 Sites represent diverse practice locations
(urban, suburban, and rural), patient demographics (varia-
tions in socioeconomic status and racial diversity), medical
cultures (varying prevalence of medical specialists, proximity
to academic medical centers), and palliative care practice
models (e.g., community-based, bridging, inpatient consul-
tative, blended with hospice).

Quality improvement data were collected by palliative care
clinicians at point of care through the Quality Data Collection
Tool (QDACT) Version 1.0, a needs assessment tool devel-
oped by the Consortium.5,6 Demographic data included pa-
tient age, gender, and race. Clinicians entered the primary
medical condition, and diagnoses were confirmed by com-
paring against submitted International Classification of Diseases,
9th Revision (ICD-9) codes for the encounter. The McCorkle7

Symptom Distress Scale, considered the first gold standard for
symptom measurement in cancer patients, was the founda-
tion for symptom queries; questions used 4-point Likert scales
ranging from ‘‘not a problem’’ to ‘‘severe problem.’’ As has
been previously validated,8,9 any answer choice of ‘‘moder-
ate’’ or ‘‘severe’’ was considered clinically significant; in most
analyses ‘‘moderate’’ and ‘‘severe’’ were combined. Palliative
Performance Scale10 Version 2.0 (PPS) was used to document
performance status and aid in prognostication; the PPS is
derived from the Karnofsky Performance Scale and categories
have similar meaning. Pharmacologic and nonpharmacologic
symptom interventions for pain, dyspnea, depression, and

Table 1. Variables Used in the Analysis

Variable Type Observed values N (Total = 748)

Reason for referral Categorical 1 = Goals/Decision making 372
2 = Pain/Other symptom management 163
3 = Psychosocial needs 25
4 = EOL issues 14
5 = Withdrawal of life-prolonging treatments 1
9 = Not collected by clinician 102
Missing 71

Life expectancy Categorical 0 = Hours to days 4
1 = Days to weeks 17
2 = Weeks to months 35
3 = 4 to 6 months 191
4 = Greater than 6 months 446
5 = No change since last visits 9
9 = Not collected by clinician 46

Visit site Categorical 1 = Forsyth 11
2 = Four Seasons 648
3 = Hospice of Wake 89

Respondent Categorical 3 = Patient 389
4 = Family/Proxy 190
5 = Other 30
9 = Not collected by clinician 139

Gender Categorical 1 = Female 430
2 = Male 308
Missing 10

Race/ethnicity Categorical African American/Black 55
Caucasian/White 636
Other ethnicity 25
Missing 32

Disease type Categorical Debility 64
Heart disease 15
Lung disease 17
Cancer 30
Others 10
Missing 612

Age at survey Continuous Range: 23–101
PPS at first visit Continuous Range: 0.1–0.9
Visit number Continuous Range: 1–21

EOL, end of life; PPS, Palliative Performance Scale.
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constipation were documented by the palliative care pro-
vider. PPS data were used as the outcome variable in this
current study, as described below, because functioning is
viewed as an important aspect of patient quality of life that is
not based on a patient’s subjective views of a situation. Past
work demonstrates the multifactoral complexity of quality of
life,11 including how subjective assessments are revised by
patients in response to changes in symptoms and functioning;
the PPS measure is designed to measure such changes within
the context of day-to-day functioning, providing tangible in-
formation to the broad concept of quality of life. Studies have
confirmed the tight link between objective performance status
assessment and patient-reported quality of life.12,13

Data were extracted in de-identified aggregate from the
Carolinas Consortium Palliative Care Database, reflecting pa-
tient encounters between June 1, 2008 and December 31, 2011.
To ensure that results reflected community-based nonacademic
palliative care, any records from Duke University Health Sys-
tem were excluded. Duplicate records and those without com-
plete demographics to satisfactorily identify duplicates were
excluded. The study sample size is n = 748. Basic descriptive
statistics were used to inform multivariate models, both of
which were conducted using SAS software (SAS Institute Inc.,
Cary, NC). Table 1 lists the variables used in this analysis.

The hypothesis tested was that more palliative care visits
during the first 30 days following a referral to palliative care
would be associated with improved functioning when assessed
longitudinally. The index period was 30 days from the initial
palliative care visit measured, and the number of palliative care
visits in this period (range 1–21) was the key explanatory

variable. Functioning as measured by the PPS was then as-
sessed for as long as the patient remained in the database.

We operationalized patient functioning using an area un-
der the curve (AUC) approach that specified PPS10 as the
measure of patient functioning (see Fig. 1). This approach has
previously been published by our group as a mechanism to
assess the effectiveness of palliative care interventions.14,15

The PPS score theoretically ranged from 1.0 (optimal func-
tioning) to 0.1 (10% on the PPS, because 0 is the same as dead);
hence, maximum functioning would be 1.0 for the period of
time a patient remained in the database (although the range of
observed PPS was 0.1–0.9). The AUC was calculated using the
trapezoid rule, again similar to our prior published work and
normalized to AUC per day; a larger number on the AUC
assessment meant better functioning. The mean AUC value
was 0.5 (standard deviation [SD] = 0.13, range 0.1–0.95).

Results

A Pearson correlation coefficient shows a negative rela-
tionship between number of palliative care visits and the PPS
AUC (–0.130, p value = 0.0004). However, after controlling for
a series of explanatory variables believed to be linked to pa-
tient functioning, the number of palliative care visits was
positively (more visits, higher quality of life) related to higher
functioning and statistically significant (0.008 change in the
AUC per extra palliative care visit, p = 0.01). This analysis
controlled for a variety of variables that were believed to in-
fluence quality of life of patients who are in need of palliative
care (Table 2).

The key variable in explaining patient functioning was their
level of function at the initial palliative care visit as measured
by the PPS score (0.52, p < 0.001). To provide a clearer sense of
the relative impact of initial functioning of patients as com-
pared with the effect of another palliative care visit on func-
tioning, we used the model shown in Table 2 to predict AUC
while varying initial quality of life and number of palliative
care visits, with other variables held constant at the sample
mean; results of this analysis are shown in Table 3. For ex-
ample, someone with very poor functioning at the initial visit
(0.1 on PPS) would have the AUC increase from 0.29 to 0.32 if
he or she had 5 instead of 1 palliative care visit. Conversely,
someone with a very good functioning at the initial visit
(PPS = 0.9 at initial visit) had AUC increase from 0.72 with
1 palliative care visit to 0.75 with 5 such visits.

Discussion

We found that increased use of palliative care improved
patient functioning, a tangible measure that is linked with
patient quality of life, after controlling for other factors.
However, the initial functioning measure identified was far
more important in predicting the subsequent level of function-
ing and improvements gained through involvement with pal-
liative care. This demonstrates a positive value of palliative care
on functioning, which presumably translates to better quality of
life, while also showing that patient characteristics likely limit
what may be achieved via such care in an absolute sense.

This study documents community palliative care across a
variety of settings (inpatient, community provided) and
shows that there is a positive impact of increased palliative
care on functioning, although the impact of baseline func-
tioning and quality of life are far more important. An

FIG. 1. Operationalizing quality of life using an area under
the curve (AUC) approach. Example: This patient has 5 visits
in total. He has 2 visits within the first 30 days and 3 visits
after 30 days. Here is how AUC gets calculated: Area
1 = (0.6 + 0.4)*(55 - 30)/2 = 12.5 (Trapezoidal Rule); Area 2 =
(0.2 + 0.4)*(100 - 55)/2 = 13.5 (Trapezoidal Rule); Area 3 = 0.2*
(120 - 100) = 4 (Rectangle); Maximum possible area after 30
days = (120 - 30)*1 = 90; AUC = (area1 + area2 + area3)/(max-
imum area) = (12.5 + 13.5 + 4)/90 = 30/90 = 0.33.
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important limitation in an analysis such as this one is ac-
counting for patient differences that could confound any re-
lationship between use of palliative care and quality of life,
and our inability to account for all possible confounders is a
limitation. For example, it is easy to imagine someone seeking
more palliative care due to unmitigated pain and lack of
symptom control, whereas a patient who was doing better
would use less care. This points out the fact that there remains
a great deal of patient-level variation that cannot be accounted
for in this study, especially information that could signify
some patients as being more able to benefit from palliative
care. Further, there is a question about whether the im-
provements in the PPS measure are clinically meaningful,
although they were found to be statistically significant.

In this study we attempted to deal with the issues of patient
heterogeneity as best we could in an observational setting by
controlling for observed characteristics believed to be linked
to functioning and quality of life, but questions such as these
cannot be fully addressed in such an observational analysis.
Our findings should therefore be understood as preliminary,
and need to be replicated and tested in other settings with
even richer covariates, or perhaps in clinical trials. Further
work to document the link between the receipt of palliative
care and patient quality of life that had a richer set of cov-
ariates could better parse the ability of patients to benefit from
palliative care that could yield important confirmatory and
extending analyses showing where investments in palliative
care might be expected to clearly benefit patients by im-
proving patient quality of life.

The data on which this report is based were collected from a
unique palliative care data collection consortium that includes
patients receiving palliative care from a variety of clinical
settings (inpatient palliative care units, community-based
palliative care). This increases the heterogeneity of patient
conditions, which makes identifying the precise impact of
palliative care on patient quality of life more difficult as noted
above. However, this is the reality into which palliative care
must be delivered—diverse patients in many settings who
are suffering from the sequelae of life-limiting illness(es).
Future work should link information on cost of care along
with quality in order to allow for a complete assessment of the
value of palliative care to community-based patients. Further,
the assessment of overall quality of life for persons with life-
limiting illness is very important, and should be at the fore-
front of deciding what treatment options are preferred and
should be incentivized. We used an objective measure of
functioning (the PPS score) that is believed to be linked to
overall quality of life. However, quality of life is a broad
concept that includes subjective aspects that have been shown
to change in response to objective changes in health and
functioning.11 Better understanding of how these concepts
relate to one another among patients with life-limiting illness
is a top research priority.
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Table 2. The Impact of Palliative Care on Patient

Quality of Life

Variables Estimate
P

value Estimate
P

value

Intercept 0.20 < 0.0001 0.20 < 0.0001
Age at first visit - 0.0005 0.0640 - 0.0006 0.0183
PPS at first visit 0.52 < 0.0001 0.54 < 0.0001
Visit number 0.008 0.0137 0.006 0.0260

Gender 0.9440
Female - 0.0003 0.9738
Male (reference) 0 -

Visit site < 0.0001 < 0.0001
Forsyth - 0.15 < 0.0001 - 0.13 < 0.0001
Four Seasons 0.05 0.0003 0.057 < 0.0001
Hospice of Wake

(reference)
0 - 0 -

Race 0.2886
African American 0.016 0.3133
Others - 0.034 0.2540
White 0 -

Reason for referral 0.2774
Goals/Decision

making
- 0.004 0.8946

Pain/Other
symptom
management

0.014 0.6295

Psychosocial needs 0.019 0.5880
EOL issues

(reference)
0 -

Life expectancy 0.7262
Hours to days - 0.043 0.3616
Days to weeks 0.0096 0.7375
Weeks to months 0.014 0.4431
4 to 6 months - 0.0034 0.7234
Greater than

6 months
(reference)

0 -

Respondent 0.1946 0.0524
Patient 0.023 0.3059 0.021 0.2250
Family/Proxy 0.007 0.7590 0.001 0.9525
Other (reference) 0 - 0 -

N 455 587
R squared 0.60 0.59

Note: Table shows full model and then model reduced to show
only significantly significant predictors. N = 293 missing cases due to
item missing values for full model; n = 161 for reduced.

EOL, end of life; PPS, Palliative Performance Scale.

Table 3. The Relative Impact of an Additional

Palliative Care Visit versus Baseline Quality

of Life, on Subsequent Quality of Life

Number of visits

PPS at baseline 1 2 3 4 5

0.1 0.29 0.30 0.31 0.31 0.32
0.3 0.40 0.41 0.41 0.42 0.43
0.5 0.51 0.52 0.52 0.53 0.53
0.7 0.62 0.62 0.63 0.64 0.64
0.9 0.72 0.73 0.74 0.74 0.75

Note: Values are predicted value of area under the curve (AUC)
given the PPS as baseline and number of palliative care visits with
other variables shown in the pared-down model held at the sample
mean, using ordinary least squares (OLS) regression; n = 587.

PPS, Palliative Performance Scale.
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