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Abstract

Background: Prognostication is a core component of palliative care consultation. We sought to incorporate
predicted survival into the routine practice of our hospital-based palliative care team.

Methods: The predicted survival was determined by the physician and/or nurse at the time of initial palliative
care consultation using categories that parallel the rough time frames often shared with patients and used in
planning care: (1) <3 days, (2) 4 days to 1 month, (3) >1 month to 6 months, (4) >6 months. One year later,
survival status at 6 months was determined using death certificates, the Social Security online database, and
other methods.

Results: Over 1 year, complete data were obtained for 429 of 450 (95.3%) consecutive new patient consults.
Patients’ mean and median age was 63, 48.5% had cancer, 83% were Caucasian, and 50% were female. For the
283 patients who were discharged alive, median survival was 18 days and 58 patients were still alive after 6
months. Fifty-eight percent of patients were assigned to the correct survival category, whereas 27% of prognoses
were too optimistic and 16% were too pessimistic. In logistic regression analysis, predicted survivals of <3 days
were much more likely to be accurate than longer predictions.

Discussion: The team recorded a predicted survival in 95% of new patient consults. Fifty-eight percent accuracy
is in line with prior literature. Routinely incorporating survival prediction into palliative care consultation raised
a number of questions. What decisions were made based on the 42% incorrect prognoses? Did these decisions
negatively affect care? Survival prediction accuracy has potential as a quality measure for hospital-based pal-
liative care programs, however to be truly useful it needs to be shown to be “improveable” and the downstream
effects of predictions need to be better understood.

Introduction

PROGNOSTICATION is a core component of hospital-based
palliative care consultation." Predicting survival, in par-
ticular, is important as it may prove the deciding factor in
decisions to pursue aggressive treatments,” to change goals of
care, or decisions to leave the hospital.3 Patients with limited
predicted survival, in particular, may choose to forego disease
oriented treatments and to seek care in settings other than
acute care hospitals.

Predicted survival (PS) has been studied in many different
settings, most commonly in advanced cancer, and generally
found to have discriminatory ability and to be highly corre-
lated with actual survival (AS) but to be miscalibrated (and
more commonly overoptimistic).*” While many studies have

examined clinicians’ survival predictions and tools for esti-
mating prognosis based on clinical findings and laboratory
studies it is not yet clear how to apply these findings in clinical
care. After an exhaustive review of the advanced cancer lit-
erature, a Working Group of the Research Network of the
European Association for Palliative Care concluded: “There is
no study on prognostic factors aimed at evaluating whether
an accurate prediction of survival can improve actual clinical
care; that is, there is no impact study concerning the role of
prognostic tools in improving decision making in the pallia-
tive care of advanced cancer.” Nevertheless, the working
group did recommend that clinicians factor life expectancy
into treatment decisions for patients with advanced cancer.
Thus there is a translational gap between the “basic science” of
survival prediction and its application in clinical practice. For
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nonmetastatic cancers and diseases other than cancer the data
on clinician prediction of survival, prognostic tools, and how
to use them are even less well developed.

This article addresses these gaps, describing our incor-
poration of routine clinician survival prediction into our
processes of care for every patient seen by a hospital-
based palliative care service, including patients with and
without cancer and patients who are not thought to be
terminally ill.

Context

The Palliative Medicine and Comfort Care Team (PMCCT)
at Oregon Health & Science University (OHSU) serves adult
patients and families with any diagnosis in a tertiary aca-
demic medical center. In a previous study we found that ap-
proximately 2 of 3 of patients were discharged alive, but that
their median survival after discharge was only 12 days, with
25% dying within 72 hours.® Not coincidentally, the most
common reasons for consulting the service were to clarify
prognosis and goals of care and to assist with discharge
planning. Clarifying prognosis can take multiple forms and
includes functional and quality of life outcomes, not just
predicted survival. To better understand predicted survival,
the team in general attempts to identify a consensus opinion
among treating clinicians. With the treating team’s permission
and patient or family consent, the PMCCT will share the
prognosis with the patient or family, often in a family meet-
ing. Frequently there are disagreements and uncertainty
about prognosis and the team does its best to convey this
information as well.

Most studies ask clinicians to predict survival in days and
compare the PS to the AS* ®, but such precise estimates are
uncommon in clinical practice. Indeed, rather than predicting
the number of days a patient has to live, a more common
approach when talking to patients and families about pre-
dicted survival is to give a rough estimate such as “a few
months” or a range such as “days to weeks” or “weeks to
months.”” This approach acknowledges the clinician’s lack of
precision and encourages patients and families to think in
terms of different possible survival time frames. While
purposefully vague, these predictions can help patients
and families decide whether or not to continue pursuing
life prolonging therapy and to plan for care after the
hospitalization.

Methods

This study was approved by the OHSU Institutional Re-
view Board. Patients included all new adult inpatients seen by
the palliative medicine and comfort care team at Oregon
Health and Science University from July 1, 2006 through June
30, 2007. Survival predictions were framed in categorical
terms that parallel the rough time frames (e.g., hours to days,
days to weeks, etc.) often told to patients and used in planning
care. The categories were defined as follows:

Category 1: <3 days—Imminently dying patients who are
likely to die in the hospital but also meet the criterion for local
inpatient hospice care. The two local inpatient hospice houses
(at that time) would accept patients who wished to be trans-
ferred if physicians believed the patients would die in less
than 3 days, even if the patients did not meet other inpatient
skilled criteria.
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Category 2: 4 to 30 days—These patients were thought likely to
die fairly soon but could discharge from the hospital with
adequate caregiving support with hospice available if desired.
Category 3: >31 days to 180 days—These patients were also
thought likely to die but required plans for a longer period of
caregiving after hospital discharge with hospice available if
desired.

Category 4: >180 days—These patients were thought likely to
live more than 6 months and may require longer term care-
giving and are not yet eligible for hospice care under the
Medicare Hospice Benefit.

Predicted survival was determined by the PMCCT at the
initial consult, generally within 24 hours of first patient con-
tact. The consultation and survival prediction processes were
not standardized but generally involved a history and phys-
ical examination, chart review, discussion of the case with the
treating team, and in many cases a patient/family conference.
New consults were generally seen by a physician and advance
practice nurse simultaneously. In most cases, the PMCCT
conferred with the treating team, the patient’s primary care
physician, and/or the patient’s outpatient subspecialty phy-
sician about the patient’s prognosis when uncertain. After the
initial evaluation was complete, one of the PMCCT members
recorded his or her survival prediction in an electronic data-
base along with the reason for consultation, the attending
physician’s name, the diagnostic category, and his or her
impression of the patient’s goals of care. If the team members
felt they could not determine predicted survival, they could
mark “uncertain.” Other demographic data were obtained
from the hospital administrative database.

Actual survival was calculated as the number of days from
the initial consult date until the date of death. Dates of death
for patients who died were determined through a series of
methods. First, we looked for patients’ death certificates in the
Oregon Health Divisions records in August 2008, approxi-
mately 1 year after consultation and recorded dates of death
for patients who had died. For the remaining patients we
ascertained whether they were still living more than 180 days
after the consult date by querying the online Social Security
Death Index. For patients who did not appear in either data-
base we confirmed whether they were alive at 180 days or not
by reviewing their electronic medical records, contacting their
treating physicians, or contacting their care facility.

Data were analyzed using SPSS (SPSS Inc., Chicago, IL).
Tests of differences in categorical data were assessed using the
x? statistic and tests of mean differences in continuous data
were assessed using f tests. In addition to descriptive statistics
a direct logistic regression analysis was used to explore the
association between five factors available to the palliative care
team at the time of consult and the dependent variable,
prognostic accuracy. The dependent variable, prognostic ac-
curacy, was created by categorizing cases into those where
prognosis for survival was accurate versus cases where
prognosis for survival was inaccurate (either optimistic or
pessimistic). A categorical independent variable was created
for predicted survival using three dummy variables to com-
pare 4-30 days, 31-180 days, and >180 days with the refer-
ence group <3 days.

Results

The team performed 450 new consults in the 1-year time
frame. A predicted survival was recorded for 429 (95%) of
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these patients, and actual survival was ascertained for all 450.
In comparison to the 429, the 21 patients that the team marked
“uncertain” did not differ in gender but were, on average,
younger (mean age 53 versus 63 years, p = 0.006), less likely to
have cancer (19% versus 49%, p =0.012), had differing goals
of care (0% comfort, 38% palliation, and 62% cure versus 27%
comfort, 50% palliation, and 23% cure, p < 0.001), and lived
longer (mean survival 63 versus 30 days, p=0.046). The
demographic characteristics of the 429 patients (with a pre-
dicted survival) further analyzed in this paper are presented
in Table 1.

Accuracy of predicted survival

The team was able to accurately predict survival in 247 of
429 cases (57.6%), whereas they were overpessimistic (i.e.,
actual survival was longer than predicted survival) in 67
(15.6%) cases and overoptimistic (i.e., actual survival was
shorter than predicted survival) in 115 (26.8%). In all, 409 of
429 (95.3%) predictions were accurate or within plus or minus
one category—that is less than 5% of predictions were off by

TABLE 1. DEMOGRAPHICS AND REASON FOR CONSULT

N=429
% Minority ethnic 17%
group
% Female 50.1%
Mean age (SD) 62.7 years (16.4)
Consulting Medical intensive 15.9%
service care unit
Medicine or family 29.8%
practice ward
Hematology/ 17.3%
oncology ward
Other 37%
Diagnostic Cancer 48.5%
category Neurologic disease 16.6%
Cardiovascular disease 8.2%
Liver disease 6.8%
Multi organ failure 5.6%
Lung disease 6.3%
Other 8%
Reason for Clarify prognosis/ 62%
consult® goals of care
Discharge planning 50.1%
Psychosocial support 31.7%
Pain/symptom 28.9%
management
Care of imminently 24%
dying patient
Discharge Died during 34.0%
disposition hospitalization
Home, no home 16.8%
health, no hospice
Home with hospice 16.6%
Inpatient hospice 12.4%
Skilled nursing facility 12.4%
Home with home health 7%
Died in a different 0.9%
hospital

“Percentages add up to >100% because patients could have more
than 1 reason for consult.
SD, standard deviation.
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more than one category. Thirty-day readmission rates were
not different for patients whose survival was predicted ac-
curately versus inaccurately (3.2% versus 5.5%, y>=1.33,
p =0.33) however overall readmission rate was very low.

For 125 patients predicted to die in 0-3 days, 107 (85.6%)
died in the predicted 3-day interval with most of these dying
on the day of consult (50/125; 40%) or the following day (38/
125; 30.4%). Ten of 125 patients (8%) lived longer than a
week, with 1 patient living 147 days. At the time of initial
consult, this patient with advanced congestive heart failure
was septic with falling blood pressure despite maximal va-
sopressor therapy, and following a family conference there
had been a decision to pursue comfort measures only;
however, despite withdrawal of antibiotics and vasopressors
his hypotension and sepsis resolved and he was able to be
discharged to a skilled nursing facility within a week.
Ninety-eight (78.4%) of patients in this category died in the
hospital.

For 134 patients predicted to survive 4-30 days, 75 (54%)
died in the predicted time frame, with 42 (30.2%) dying within
the first 3 days, 17 (12.2%) lived 31-180 days, and 5 (3.6%)
lived more than 180 days. Thirty-eight (27.3%) of the patients
in this category died in the hospital.

For 132 patients predicted to survive 31-180 days, 46
(34.8%) died in the predicted time frame, with 9 (6.8%) dying
in 0-3 days, 50 (37.9%) dying in 4-30 days, and 27 (20.5%)
living more than 180 days. 9 (6.8%) of the patients in this
category died in the hospital.

For 33 patients predicted to survive more than 180 days, 19
(57.6%) were alive at 180 days, whereas 1 (3%) died in 3 days,
3(9.1%) died in 4-30 days, and 10 (30.3%) died in 31-180 days.
The patient who died in 3 days was not initially felt to be
terminally ill after being admitted for dehydration and
rhabdomyolysis following a fall in her home. The PMCTT was
consulted because she said she was saying she wanted to “be
left alone” but deemed her not terminally ill because she did
not have a terminal diagnosis and had been living indepen-
dently up to the time of her fall. However, the following day
she asserted that she wanted comfort measures only, declined
food and fluids, and probably died of a pulmonary embolism
3 days after consultation. She was the only patient in this
category who died in the hospital.

Comparing the 32 patients who lived more than 180 days
(but were predicted to die sooner) to all other patients, they
were similar in age (66.2 versus 62.5 years, p=.223),
somewhat more likely to be women (65.6% versus 48.9%,
p =0.096), more likely to have cardiovascular or pulmonary
disease (37.6% versus 12.6%, p=0.015) than cancer or
neurologic disease (40.7% versus 67.2%, p=0.015), and
much less likely to have comfort as their primary goal (0%
versus 27.7%, p < 0.001). Of note the PMCCT was asked to
help clarify prognosis and/or goals of care for 28 of these
32 patients.

These data are presented in full detail in Table 2 and
Figure 1. Table 2 compares predicted survival categories to
actual survival divided into the same categories. Light gray
shading has been added to predictions that were off by one
category, dark grey shading for predictions off by two ca-
tegories, and black shading for predictions (only one case)
off by three categories. Figure 1 divides patients into the four
predicted survival categories and shows their actual survival
on a natural log scale. Correct predictions are shown as black
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TABLE 2. PREDICTED SURVIVAL CATEGORY VS. ACTUAL SURVIVAL CATEGORY

Predicted survival Total
<or 3 days 4-30 days 31-180 days 181+ < or 3 days
Actual Survival 0-3 days n 107 42 9 - 159
% 85.6% 30.2% 6.8% 37.1%
4-30 days n 16 75 50 3 144
% 12.8% 54.0% 37.9% 9.1% 33.6%
31-180 days n 2 17 46 10 75
% 1.6% 12.2% 34.8% 30.3% 17.5%
181 or more days n 5 27 19 51
% 3.6% 20.5% 57.6% 11.9%
Total n 125 139 132 33 429
% 100.0% 100.0% 100.0% 100.0% 100.0%

Note: Light gray shading indicates predictions off by one category compared to actual survival, dark gray shading for predictions off by
two categories, and black shading for predictions off by three categories.

dots, incorrect predictions as open circles. The figure visually
illustrates how “close” or “far off” predictions were.

What was associated with accurate predictions?

A direct logistic regression analysis was performed on the
binary outcome variable, prognostic accuracy using five
predictor variables: patient age, cancer diagnosis, duration of
hospital stay prior to consultation, whether a consult was
requested to clarify prognosis/goals of care, and predicted
survival. A test of the full model with all predictors against a

constant-only model was statistically significant, %> (7,
N =429)=281.66, p < 0.001), indicating that the predictors, as a
set, reliably distinguished between accurate and inaccurate
prognosis. The full model was slightly better at classifying
cases where the team made an accurate prediction (74% cor-
rectly predicted) than cases where the team made an inaccu-
rate prediction (62% correctly predicted) for an overall success
rate of just 69%.

Table 3 shows the odds ratios, associated 95% confidence
intervals, and p values for each of the predictor variables.
Controlling for all other variables in the model, predicted
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FIG. 1. Predicted survival category versus actual survival in days (natural log scale).
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TaBLE 3. LoGistic REGRESSION ANALYSIS OF PROGNOSTIC
Accuracy (N=429) To DETERMINE FACTORS
THAT PREDICT PROGNOSTIC ACCURACY

Odds ratio

Predictor (95% CI) p value

Patient age 0.99 (0.97-1.0) 0.05

Cancer diagnosis 1.25 (0.80-1.96) 0.32

Duration of hospital stay 1.0 (0.98-1.01) 0.32
prior to consult

Consult requested to 0.80 (0.50-1.26) 0.33
clarify goals

Survival Prediction 0.20 (0.10-0.37) 0.001
<3 vs. 4-30 days

Survival Prediction 0.09 (0.05-0.17) 0.001
<3 vs. 31-180 days

Survival Prediction 0.22 (0.09-0.53) 0.001

<3 vs. >180 days

CI, confidence interval.

survival of <3 days remained much more likely to be accurate
than longer predicted survivals. Compared with predictions
of <3 days, predictions of 4-30 days had 80% lower odds of
being accurate, predictions of 31-180 days had 91% lower
odds of being accurate, and predictions of >180 days had 78%
lower odds of being accurate.

Did overestimation or underestimation of prognosis lead to
suboptimal discharge plans? For example, were patients not
referred to hospice care because their prognosis was over-
estimated? Such conclusions would have required a case-by-
case analysis that was not done in this study; however, in our
sample patients discharged home without hospice had ap-
proximately the same frequency of overoptimistic predictions
(24/72; 33%) as patients discharged home with hospice (23/
71; 32.4%).

Discussion

We found that we could incorporate routine prediction of
survival into the palliative care consultation process and that
clinicians provided a prediction in 95% of cases. Survival
prediction accuracy was inversely related to survival up to 6
months with accuracy declining from 85.6% to 54% to 34.8%
for patients surviving <3 days, 4-30 days, and 31-180 days
respectively. The logistic regression model confirmed that
when the team predicted 0-3 days, they were more likely to be
accurate. Greater predictive accuracy in patients closer to
dying has been called the “horizon effect” and has not been
studied extensively, but data suggest that because clinicians
in general tend to be overoptimistic, the longer the predicted
survival and the shorter the observed survival, the less ac-
curate predictions will tend to be.*

The overall average accuracy of these predictions, 58%, is in
line with prior studies of clinician prediction of survival. For
example, a meta-analysis of eight studies comparing pre-
dicted and actual survival in patients with advanced cancer,
which found that clinician predictions were correct to within 1
week in 25% of cases, correct to within 2 weeks in 43%, and
correct to within 4 weeks in 61%.° Similar to our previous
study, 65% of patients were discharged alive although their
median survival was 18 days compared with the previous
finding of 12 days.®
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Allowing clinicians to predict survival within broad ranges
may have contributed to their willingness to make predictions,
although interestingly it did not dramatically improve their
ability to be correct. In presenting these results to the partici-
pating clinicians, they wanted to know how “close” they were
in the 42% of inaccurate cases. Figure 1 was useful in helping
them to see to how far off individual predictions were.

This study raises a number of questions that cannot be
answered by the available data. First and foremost, what
impact do incorrect predictions have on patients and families?
Were decisions made based on the 42% incorrect prognoses
that would have been made differently with accurate infor-
mation? Did these decisions negatively affect care? It may be
that the 37% of predictions that were within plus or minus 1
category were still helpful if they were conveyed in the con-
text of an open and honest discussion about goals of care® and
if patients’ or family members’ predictions were even more
overoptimistic or overpessimistic. It is worth noting that the
proportion of deaths in hospital decreased in proportion to
longer predicted survival: 78.4% for <3 days, 27.3% for 4-30
days, 6.8% for 31-180 days, and 3.3% for >181 days. While
this trend might indicate that care and discharge plans were
incorporating survival prediction and thus allowing patients
with less dire prognoses to not die in the hospital, much work
needs to be done to measure or even understand the con-
nection between survival predictions and clinical care.

Another question raised by routinely incorporating
prognosis into palliative care consultation is can health pro-
fessionals actively improve their abilities to prognosticate—
either by getting practice feedback or else by using a
standardized tool such as the palliative performance scale?’
Presumably, finding out that they were 58% accurate 2 years
after the fact will not improve our team’s ability to prognos-
ticate, but would getting this feedback in a timely fashion be
useful? It can be very challenging to reliably and promptly
know when patients die and the circumstances, particularly
for tertiary referral centers caring for patients across large
geographic regions. It is also likely that additional clinical
details would be needed to understand why a particular
prediction may have been accurate or inaccurate.

Regarding using standardized tools to improve clinicians’
ability to predict survival, a single study has addressed this
question in a study of patients with cancer admitted to a
palliative care unit in Japan. Morita et al.'’ found that clinician
predictions of survival were more accurate (predicting death
within + 28 days) after they started routinely calculating each
patient’s palliative prognostic index (PPI) score (58% accurate
before using the PPI, 77% accurate after, p < 0.01). The PPIwas
developed for patients with cancer and it is not known whe-
ther it would be similarly helpful for noncancer patients. The
palliative performance scale has been shown to correlate with
patient survival in hospital based palliative care patients with
cancer and other diagnoses,u’12 however, it has not been
studied to see whether clinicians using the palliative perfor-
mance scale make more accurate survival predictions. Lau
etal."” have conducted a helpful review of prognostic tools for
estimating survival in palliative care that evaluates the
strengths, limitations, and research for 11 different tools.

Our study has important limitations. First, it represents the
work of a single hospital-based palliative care team which may
not be representative of other teams or other palliative care
patient populations. Judging predictive accuracy based on an



1444

initial assessment does not accurately reflect prognosis in
clinical care, which is not fixed at the first encounter but like
any clinical opinion, evolves as the patient’s clinical course
evolves and new data are available. Also, we did not use a
standardized process for survival prediction making it difficult
to understand the factors contributing to accuracy/error. One
question along these lines is whether creating a more formal
process to involve multiple team members in generating the
prognosis might have improved our accuracy. A study in pa-
tients with cancer referred for palliative radiotherapy found
that an experienced clinician with 10 years experience was not
more accurate than were interns or a multidisciplinary tumor
board of 5-10 clinicians (55% versus 61% and 63% predictions
correct, respectively).* Finally, the data we present are insuf-
ficient to determine what impact accurate or inaccurate prog-
nostic data have on patients and families.

A final question raised by this study is whether survival
prediction accuracy has potential as a quality measure for
palliative care. Our results illustrate that hospital-based pal-
liative care teams can incorporate routine survival prediction
into their consultative process. The National Consensus Pro-
ject includes assessing and documenting prognosis and
patient/family understanding of prognosis as part of their
very first Guideline for Quality Palliative Care'® (Guideline 1.1
“The timely plan of care is based on a comprehensive inter-
disciplinary assessment of the patient and family”). On the
positive side it is relatively easily measurable and with dates of
death available on-line through the social security death index
(See for example http://ssdi.rootsweb.ancestry.com/) fairly
easy to determine. In order to be a useful measure of quality,
however, the ability to predict should also be clearly “im-
proveable.” So far, only the Morita study provides any evi-
dence that clinicians can improve their accuracy.'®

As the field of hospice and palliative medicine continues to
evolve and our understanding of quality palliative care
deepens, we hope that future studies will help bridge the
translational gap between the science of prognostication and
its application in routine care. In particular it would be useful
to understand how to make better predictions and to elucidate
the link between predictions, communication, decision mak-
ing, and outcomes.
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