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Setting	of	PC Terminal	Illness
(n=75657)

Organ	Failure	
(n=72363)

Frailty	
(n=67513)

Any	palliative	care 88% 44.4% 32.4%
PC	in	community 68.6% 17.2% 15.1%
Median	days	between	
first PC	and	death	(IQR)

107	(33,	246) 22	(6,	124) 24	(6,	132)

%	of	days	receiving	PC 37% 25% 23%

1Seow H, et al. BMJ Open 2018;8:e021147. doi:10.1136/bmjopen-2017-021147
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ABSTRACT
Objectives To examine access to palliative care between 
different disease trajectories and compare to other 
geographic areas.
Design A retrospective population-based decedent cohort 
study using linked administrative data.
Setting Ontario, Canada.
Participants Ontario decedents between 1 April 2010 and 
31 December 2012. Patients were categorised into disease 
trajectories: terminal illness (eg, cancer), organ failure (eg, 
chronic heart failure), frailty (eg, dementia), sudden death 
or other.
Interventions Receipt of palliative care services from 
institutional and community settings, derived from a 
validated list of palliative care codes from multiple 
administrate databases.
Outcome measures Receiving any palliative care 
services in the last year of life (yes/no), intensity (total 
days) and time of initiation of palliative care, in hospital 
and community sectors. Multivariable analysis examined 
the association between disease trajectory and the receipt 
of palliative care in the last year of life.
Results We identified 235 159 decedents in Ontario. In 
the last year of life, 88% of terminal illness, 44% of organ 
failure and 32% of frailty decedents accessed at least one 
palliative care service. Most care was provided during 
an inpatient hospitalisation. Terminal illness decedents 
received twice as many palliative care days (mean of 49 
days) compared with organ failure and frailty decedents. 
Patients with terminal illness initiated palliative care 
median of 107 days before death compared with median 
of 19 days among those using the US Medicare hospice 
benefit.
Conclusions Terminal illness decedents are more likely 
to receive any palliative care, with increased intensity and 
earlier before death than organ failure or frailty decedents. 
These data serve as a useful comparison for other 
countries with similar and different healthcare systems 
and eligibility criteria.

INTRODUCTION   
With the population ageing and living longer 
with more comorbidities, health systems are 
focused on providing quality end-of-life care 
through improved palliative care services.1 2 
Earlier availability of palliative care to patients 
with terminal illness has been shown to 
improve quality of life, reduce late-life health 

services use and even extend survival.3–5 
However, palliative care is often not delivered 
or initiated until very late in the dying trajec-
tory. Research shows that dying occurs in 
three main trajectories: (1) terminal illness, 
typical of cancer (high function followed 
by acute decline); (2) organ failure, typical 
of heart and lung disease (medium–high 
function, intermittent acute exacerbations 
and partial recovery) and (3) frailty, typical 
of dementia (low function and prolonged 
gradual dwindling).6–8 

Evidence shows that palliative care is more 
often provided to patients with cancer versus 
those without cancer9–14 because of the 
‘predictability’ of decline8 15 16 and the history 
of hospice care for patients with cancer. This 
‘predictability’ can sometimes be formalised 
into health policy, such as in the US Medicare 
Hospice Benefit, which requires a doctor’s 
certification that death is expected within 
6 months and that the patient forego any 
hospital or curative care. Whereas in other 
countries, like the UK, Australia and Canada, 
the eligibility criteria for palliative care does 
not require either condition. Given the 
growing body of literature of the benefits of 

Strengths and limitations of this study

 ► This study examines palliative care access and time 
to initiation across a comprehensive list of health-
care services by disease trajectory.

 ► This is a large population-based study, within a uni-
versal health system, where patients have access 
to both institutional and community palliative care.

 ► This work provides a measure of access and time 
to initiation to palliative care for patients in all tra-
jectories and can be compared with other countries.

 ► Using administrative health data to capture use of 
palliative care is limited by undercoding of palliative 
care delivered, particularly in the community setting.

 ► We are unable to account for the quality of care, 
privately obtained care or patients’ end-of-life 
care preferences and how those differ between 
trajectories.
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Ontario
Palliative Care 
Network

Why	is	Early	Identification	Important?

• Encourages	introduction	of	a	palliative	approach	to	care

• Activates	proactive	care	planning	and	discussions	to	define	goals	of	care
• Anticipate	needs
• More	thoughtful	and	meaningful	when	conducted	in	an	emotionally	calm	state

• Facilitates	access	to	appropriate	resources	and	supports	required	to	meet	
patient	needs

• Improves	patient	and	system	outcomes
• More	positive	experience	by	patient,	family	and	their	health	care	providers
• Reduced	health	care	costs
• minimize	unnecessary	emergency	department	visits	and	hospital	admissions

Gratitude	to	Tara	Walton	and	Ahmed	Jakda
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Early	Identification	as	a	Priority	in	Ontario

Declaration	of	Partnership	(2011):									
“Ensure	early	identification	and	access	to	

services	and	supports”

Palliative	&	End-of-Life	Care	
Provincial	Roundtable	Report	(2016):

“The	earlier	we	can	begin	delivering	palliative	
services	to	patients	who	have	been	diagnosed	with	
a	life-limiting	illness,	the	better	for	their	health”	

Gratitude	to	Tara	Walton	and	Ahmed	Jakda
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Early	ID	to	Transform	Palliative	Care	in	Ontario	

OPCN	Action	Plan:									
Action	Item	C.	Enabling	Early	
Identification	of	People	Who	
Would	Benefit	from	Hospice	

Palliative	Care

Palliative	Quality	Standard
Statement	#1:	Identification	
and	Assessment	of	Needs

Gratitude	to	Tara	Walton	and	Ahmed	Jakda



• Improved	QOL	(FACT-L	98	vs.	91.5)
• Less	depression	(16	vs.	38%)
• Improved	survival	(11.6	vs.	8.9	months)

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 363;8 nejm.org august 19, 2010 733

original article

Early Palliative Care for Patients with 
Metastatic Non–Small-Cell Lung Cancer
Jennifer S. Temel, M.D., Joseph A. Greer, Ph.D., Alona Muzikansky, M.A.,  
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A bs tr ac t

Background
Patients with metastatic non–small-cell lung cancer have a substantial symptom 
burden and may receive aggressive care at the end of life. We examined the effect 
of introducing palliative care early after diagnosis on patient-reported outcomes 
and end-of-life care among ambulatory patients with newly diagnosed disease.

Methods
We randomly assigned patients with newly diagnosed metastatic non–small-cell 
lung cancer to receive either early palliative care integrated with standard onco-
logic care or standard oncologic care alone. Quality of life and mood were assessed 
at baseline and at 12 weeks with the use of the Functional Assessment of Cancer 
Therapy–Lung (FACT-L) scale and the Hospital Anxiety and Depression Scale, re-
spectively. The primary outcome was the change in the quality of life at 12 weeks. 
Data on end-of-life care were collected from electronic medical records.

Results
Of the 151 patients who underwent randomization, 27 died by 12 weeks and 107 
(86% of the remaining patients) completed assessments. Patients assigned to early 
palliative care had a better quality of life than did patients assigned to standard 
care (mean score on the FACT-L scale [in which scores range from 0 to 136, with 
higher scores indicating better quality of life], 98.0 vs. 91.5; P = 0.03). In addition, 
fewer patients in the palliative care group than in the standard care group had 
depressive symptoms (16% vs. 38%, P = 0.01). Despite the fact that fewer patients in 
the early palliative care group than in the standard care group received aggressive 
end-of-life care (33% vs. 54%, P = 0.05), median survival was longer among patients 
receiving early palliative care (11.6 months vs. 8.9 months, P = 0.02).

Conclusions
Among patients with metastatic non–small-cell lung cancer, early palliative care led 
to significant improvements in both quality of life and mood. As compared with 
patients receiving standard care, patients receiving early palliative care had less 
aggressive care at the end of life but longer survival. (Funded by an American 
Society of Clinical Oncology Career Development Award and philanthropic gifts; 
ClinicalTrials.gov number, NCT01038271.)

The New England Journal of Medicine 
Downloaded from www.nejm.org on November 16, 2010. For personal use only. No other uses without permission. 

Copyright © 2010 Massachusetts Medical Society. All rights reserved. 



• 3	month	outcomes
• Improved	satisfaction	with	care	(FAMCARE)

• 4	month	outcomes
• Improved	QOL	(FACIT,	QUAL-E)
• Improved	symptom	scores	(ESAS)
• Improved	satisfaction	with	care	(FAMCARE)

Articles
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Introduction
The complex needs of patients with advanced cancer and 
their caregivers arise many months before the patient’s 
death.1 Correspondingly, WHO defi nes palliative care as 
“an approach that improves the quality of life of patients 
and their families…by means of early identifi cation and 
impeccable assessment and treatment of pain and other 
problems, physical, psychosocial and spiritual.”2 Special-
ised palliative care teams enact this approach, through 
the holistic care of patients dying from cancer or other 
terminal illnesses, and their presence is increasing 
worldwide.3 However, most of these teams provide 
terminal care at home or to inpatients rather than in 
outpatient settings,4–6 and referral to palliative care teams 
for most patients occurs in the last 2 months of life or 
not at all.7,8

We did a systematic review9 of randomised controlled 
trials from 1984 to 2007 assessing the eff ectiveness of 
specialised palliative care. Not all studies assessed a 

palliative care team, with interventions including a co-
ordin ating service, a nursing intervention, or coun selling. 
Only four of 13 studies assessing quality of life had 
signifi cant fi ndings. However, most lacked statistical 
power and were done late in the disease process, resulting 
in diffi  culties with recruitment, attrition, and co-inter-
vention. None specifi cally assessed an early palliative care 
intervention in patients with cancer.

Since publication of this review,9 results have been 
reported from two randomised controlled trials assess-
ing early palliative care interventions in patients with 
advanced cancer. The fi rst was a study10 of 322 participants 
with advanced cancer and a prognosis of about 1 year; 
patients were randomised to routine care or to a palliative 
care problem-solving intervention through telephone 
contact from advanced practice nurses. In this study, and 
in the second, a trial11 of 151 patients with advanced non-
small-cell lung cancer, patients randomised to the early 
palliative care group had better quality of life and mood. 

Early palliative care for patients with advanced cancer: 
a cluster-randomised controlled trial
Camilla Zimmermann, Nadia Swami, Monika Krzyzanowska, Breff ni Hannon, Natasha Leighl, Amit Oza, Malcolm Moore, Anne Rydall, 
Gary Rodin, Ian Tannock, Allan Donner, Christopher Lo

Summary
Background Patients with advanced cancer have reduced quality of life, which tends to worsen towards the end of life. 
We assessed the eff ect of early palliative care in patients with advanced cancer on several aspects of quality of life.

Methods The study took place at the Princess Margaret Cancer Centre (Toronto, ON, Canada), between Dec 1, 2006, 
and Feb 28, 2011. 24 medical oncology clinics were cluster randomised (in a 1:1 ratio, using a computer-generated 
sequence, stratifi ed by clinic size and tumour site [ four lung, eight gastrointestinal, four genitourinary, six breast, two 
gynaecological]), to consultation and follow-up (at least monthly) by a palliative care team or to standard cancer care. 
Complete masking of interventions was not possible; however, patients provided written informed consent to 
participate in their own study group, without being informed of the existence of another group. Eligible patients had 
advanced cancer, European Cooperative Oncology Group performance status of 0–2, and a clinical prognosis 
of 6–24 months. Quality of life (Functional Assessment of Chronic Illness Therapy—Spiritual Well-Being [FACIT-Sp] 
scale and Quality of Life at the End of Life [QUAL-E] scale), symptom severity (Edmonton Symptom Assessment 
System [ESAS]), satisfaction with care (FAMCARE-P16), and problems with medical interactions (Cancer 
Rehabilitation Evaluation System Medical Interaction Subscale [CARES-MIS]) were measured at baseline and 
monthly for 4 months. The primary outcome was change score for FACIT-Sp at 3 months. Secondary endpoints 
included change score for FACIT-Sp at 4 months and change scores for other scales at 3 and 4 months. This trial is 
registered with ClinicalTrials.gov, number NCT01248624.

Findings 461 patients completed baseline measures (228 intervention, 233 control); 393 completed at least one follow-
up assessment. At 3-months, there was a non-signifi cant diff erence in change score for FACIT-Sp between intervention 
and control groups (3·56 points [95% CI –0·27 to 7·40], p=0·07), a signifi cant diff erence in QUAL-E (2·25 
[0·01 to 4·49], p=0·05) and FAMCARE-P16 (3·79 [1·74 to 5·85], p=0·0003), and no diff erence in ESAS (–1·70 
[–5·26 to 1·87], p=0·33) or CARES-MIS (–0·66 [–2·25 to 0·94], p=0·40). At 4 months, there were signifi cant 
diff erences in change scores for all outcomes except CARES-MIS. All diff erences favoured the intervention group.

Interpretation Although the diff erence in quality of life was non-signifi cant at the primary endpoint, this trial shows 
promising fi ndings that support early palliative care for patients with advanced cancer.

Funding Canadian Cancer Society, Ontario Ministry of Health and Long Term Care.

Lancet 2014; 383: 1721–30
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ASCO	Guidelines
• Combined	standard	oncology	care	and	palliative	care	should	be	considered	early	
in	the	course	of	illness	for	any	patient	with	metastatic	cancer	and/or	high	
symptom	burden.

• Smith	et	al.	J	Clin Oncol 2012	

• Inpatients	and	outpatients	with	advanced	cancer	should	receive	dedicated	
palliative	care	services,	early	in	the	disease	course,	concurrent	with	active	
treatment.	

• Ferrell	et	al.	J	Clin Oncol 2016

Gratitude	to	Camilla	Zimmermann



Does	this	patient	have
unmet	palliative	needs?

Short	prognosis

High	symptom	burden Critical	event

Functional	deterioration

Serious,	incurable	
diagnosis

Review	current	care	and	care	planning	(From	SPICT™):
• Review	current	treatment	and	medication	so	the	person	receives	optimal	care	
• Consider	referral	for	specialist	assessment	if	symptoms	or	needs	are	complex	and	

difficult	to	manage.	
• Agree	current	and	future	care	goals,	and	a	care	plan	with	the	person	and	their	family	
• Plan	ahead	if	the	person	is	at	risk	of	loss	of	capacity.	
• Record,	communicate	and	coordinate	the	care	plan.	

Triggers

Response- (only	occurs	when	triggered)
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the HOMR model was both discriminative and 
well calibrated in these disparate populations is 
reassuring to future users who plan to apply the 
model to other patient groups. 

Second, further testing of the HOMR model is 
required to prove its accuracy in other, more geo-
graphically and temporally distinct populations. 

Third, not all of the data components required 
to calculate the HOMR score were available in the 
validation cohorts. The fact that the HOMR model 
remained discriminative and well calibrated 
despite these missing data indicates its robustness.

Finally, the HOMR model cannot necessarily 
be used to predict outcomes with the use of pri-
mary data. For most of the HOMR covariates 
(e.g., patient age, admission service), the differ-
ence between administrative data and primary 
data would likely be small to nonexistent. How-
ever, differences could be considerable for the 
Charlson Comorbidity Index score, because 

administrative data tend to underestimate comor-
bid conditions.22–24 As such, the number of points 
assigned to the Charlson score might be inappro-
priately high if the HOMR score were calculated 
using primary data. On the other hand, the pre-
dictive capability of the HOMR score may be 
improved with the use of primary data, because 
this would improve the accuracy of comorbidity 
capture. In addition, use of primary data would 
permit the proper quantification of the severity 
of comorbid conditions and the functional status 
of patients, both of which have important prog-
nostic implications.25–27 Thus, evaluation of the 
performance of the HOMR model in cohorts 
with primary data capture would be an important 
direction for future research.

Conclusion
We have shown in this large multicentre study 
that the HOMR score, calculated using routinely 

Table 4: Summary of point-based models for predicting risk of death among hospital patients

Model/study
N 

(derivation)

Description of  
derivation cohort 

(recruitment period)

Cohort; C statistic

Derivation
External 

validation

Silver Code5 5 457 Patients ≥ 75 yr admitted to medical ward 
from emergency department (2005)

0.66 –

SAFES6 870 Patients ≥ 75 yr admitted to medical ward 
from emergency department (2001–2002)

0.72 –

CARING7 435 All patients admitted to medical service 
(1999)

0.82 –

BISEP8 525 Patients ≥ 70 yr admitted to general 
medical service (1989–1990)

0.83 0.739

SUPPORT10 9 105 Patients ≥ 18 yr with high-risk admission 
diagnoses (1989–1994)

– –

Levine et al.11 6 534 Patients ≥ 65 yr discharged from general 
medical service (1997–2001)

0.70 –

MPI12 838 Patients ≥ 65 yr admitted to geriatric 
unit (2004)

0.75 0.80–0.8313

0.8015

0.7516

0.6417

0.7718

HELP14 1 266 Patients ≥ 80 yr admitted ≥ 2 d for 
nonelective reasons (1993–1994)

0.74 –

Walter et al.19 1 495 Patients ≥ 70 yr discharged from general 
medical service (1993–1997)

0.75 0.729

HOMR1 319 531 All adults admitted to nonpsychiatric 
hospital services (2011)

0.92 0.89–0.92

Note: BISEP = Burden of Illness Score for Elderly Persons; CARING = cancer, admissions ≥ 2, residence in a nursing home, 
intensive care unit admission with multiorgan failure, ≥ 2 noncancer hospice guidelines; HELP = Hospitalized Elderly 
Longitudinal Project; HOMR = Hospital-patient One-year Mortality Risk; MPI = Multidimensional Prognostic Index; SAFES = Sujet 
Âgé Fragile – Évaluation Suivi (Frail Elderly Subject – Assessment Follow-up); SUPPORT = Study to Understand Prognoses and 
Preferences for Outcomes and Risks of Treatments.
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The life expectancy of individual patients 
can be important for both medical deci-
sion-making and research. Patients with a 

short life expectancy may choose to defer preven-
tive treatments, screening interventions or inter-
ventional procedures for conditions that are cur-
rently asymptomatic. An accurate assessment of 
risk of death, particularly if that risk is high, could 
motivate and inform discussions between patients 
and physicians regarding goals of care. In addi-
tion, accurate prognostications are essential for 
adjusting statistical models that have death as an 
outcome (or as a competing risk for other out-
comes) in both research and administration.

We recently derived and internally validated a 
model that predicts the risk of death from any cause 
at 1 year after admission to hospital.1 The Hospital-
patient One-year Mortality Risk (HOMR) model 

consists of covariates whose values are determined 
at admission using routinely collected health ad-
ministrative data (Figure 1). These covariates in-
clude patient demographics (age, sex and living sta-
tus); health burden (measured using the Charlson 
Comorbidity Index score, home oxygen status and 
the number of visits to emergency departments and 
admissions to hospital by ambulance in the previ-
ous year); and acuity of illness (admission urgency 
and hospital service, direct admission to an inten-
sive care unit and whether the admission was an ur-
gent readmission to hospital). The latter category 
was also gauged using the Diagnostic Risk Score, 
which quantifies risk of death for particular diagno-
ses beyond that explained by the other covariates 
(Appendix 1, available at www.cmaj.ca/lookup 
/suppl/doi:10.1503/cmaj.150209/-/DC1).

Discrete values for each covariate are given 

External validation of the Hospital-patient One-year 
Mortality Risk (HOMR) model for predicting death 
within 1 year after hospital admission
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Jacques Donzé MD MSc
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Background: Predicting long-term survival after 
admission to hospital is helpful for clin ical, ad-
ministrative and research purposes. The Hospital-
pa tient One-year Mortality Risk (HOMR) model 
was derived and internally validated to predict 
the risk of death within 1 year after admission. 
We conducted an external validation of the 
model in a large multicentre study.

Methods: We used administrative data for all 
nonpsychiatric admissions of adult patients to 
hospitals in the provinces of Ontario (2003–
2010) and Alberta (2011–2012), and to the 
Brigham and Women’s Hospital in Boston 
(2010–2012) to calculate each patient’s HOMR 
score at admission. The HOMR score is based 
on a set of parameters that captures patient 
demographics, health burden and severity of 
acute illness. We determined patient status 
(alive or dead) 1  year after admission using 
 population-based registries.

Results: The 3 validation cohorts (n = 2 862 996 
in Ontario, 210 595 in Alberta and 66 683 in 

Boston) were distinct from each other and from 
the derivation cohort. The overall risk of death 
within 1 year after admission was 8.7% (95% 
confidence interval [CI] 8.7% to 8.8%). The 
HOMR score was strongly and significantly asso-
ciated with risk of death in all populations and 
was highly discriminative, with a C statistic rang-
ing from 0.89 (95% CI 0.87 to 0.91) to 0.92 (95% 
CI 0.91 to 0.92). Observed and expected out-
come risks were similar (median absolute differ-
ence in percent dying in 1 yr 0.3%, interquartile 
range 0.05%–2.5%).

Interpretation: The HOMR score, calculated 
using routinely collected administrative data, 
accurately predicted the risk of death among 
adult patients within 1 year after admission to 
hospital for nonpsychiatric indications. Similar 
performance was seen when the score was used 
in geographically and temporally diverse popu-
lations. The HOMR model can be used for risk 
adjustment in analyses of health administrative 
data to predict long-term survival among hospi-
tal patients.

Abstract

 Early release, published at www.cmaj.ca on June 8, 2015. Subject to revision.



Functional	Impairment

(PPS 20%) and 0.02 (PPS 10%). We do not
consider these to be statistically significant,
given our critical level of 0.003, adjusted for
multiple comparisons. The reference groups
for comparison in the Cox model were male,
age 85þ, non-cancer diagnosis, first consult
site at home, and initial PPS 10%. The results
shown in Table 3 reveal that diagnosis and
initial PPS were significantly related to hazard
for death. For diagnosis, higher hazard ratios
were attributed to lung cancer and other can-
cer patients, suggesting a shorter survival
time than those with non-cancer (P< 0.001
and P¼ 0.001, respectively). There was no sig-
nificant difference in hazard ratios between
non-cancer patients and those with prostate,
colorectal, or breast cancer (P¼ 0.504,
P¼ 0.114, and P¼ 0.186, respectively). For
PPS, all of the initial PPS categories from
PPS 20% to PPS 80% had significantly lower
hazards than those with initial PPS 10%
(P< 0.001) where their 95% CI for the relative
hazards were less than one. There is a strong
ordering effect across the PPS categories, but
with overlapping 95% CIs for the hazard ratios
at PPS 40% and above, suggesting difficulty in
distinguishing the effects among higher PPS
levels. In this model, no significant differences
in hazard ratios were found among age, site,

and gender (P¼ 0.149, P¼ 0.151, and
P¼ 0.951).

Survival Rates Over Time
We constructed a life expectancy table from

the KM survival curves to show the respective
survival rates for each PPS category (see Table
4). Also included are the number of patients
for each PPS category on which the rates are
based. From this table, one can see at PPS
10%, that only 13% of patients are expected
to survive seven days or longer, 5% to survive
14 days, but none would survive 30 days. In
contrast, at PPS 30% one can expect 63% of
patients to survive seven days or longer, 42%
to survive 14 days, and 23% to survive 30
days. The survival rates continued to improve
at higher PPS categories. For instance, we
can expect 98% of the patients with an initial
PPS 60% to survive seven days and 91% to sur-
vive 14 days. At 30 days, we can expect 65% of
these patients to be still alive.

Discussion
How Well Can PPS Predict Survival?

In this study, initial PPS of referred patients
were obtained at the time of first assessment at
home or in the hospital by a regional palliative

Fig. 1. Kaplan-Meier survival curves by initial PPS.
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Functional	Impairment

cancer�(in�contrast�to�these�noncancer�decedents)
were� less� functionally� impaired� 1� year� prior� to
death� and� continued� to� be� so� until� the� last� 2
months�of�life.�As�shown�in�Figure�1,�cancer�pa-
tients� experienced� a�more�precipitous�decline� in
ADL,�which�started�approximately�5�months�prior
to�death.�Such�decline�was�associated�with�where
the� person� died� and� whether� hospice� was� in-
volved�in�their�terminal�care.

Recent�public�debate�has�focused�on�issues�of
access� and� abuse� of� the� U.S.� Medicare� Hospice
Benefit.� Many� have� worried� that� hospice� pro-
vides� only� limited� access� of�hospice� to�persons
with� diagnoses� other� than� cancer,� partially� be-
cause� it� is�so�difficult� to�predict�survival� in�this
population.� The�National� Hospice�Organization
has� released� clinical� guidelines� as� an� aid� for
which�persons�should�be�considered�for�hospice
referral.6 Attempts� to� validate� these� guidelines
have� raised� important� concerns� regarding� their
ability� to� predict� death.4 This� uncertainty� has
taken�on�even�more�importance�with�the�Office
of�Inspector�General’s�increased�scrutiny�of�hos-
pice�patients� surviving�longer� than�6�months�as
potentially�fraudulent�medical�care.19

Our� findings� have� implications� for� both� of
these�public� policy�concerns.�We�found�hospice
referral� was� related� to� the�pattern� of�functional
decline.�Among�those�persons�who�lost�three�or
more�ADL�dependencies�in�the�last�5�months�of

life,�nearly�one�in�three�utilized�hospice�services.
The�rapidity�of�the�functional�decline�may�serve
as�a�cue�to�the�physician,�patient,�and�family�that
the�person�is�dying.�Additionally,�the�functional
decline� and� resulting� diminished� quality� of� life
may�influence�dying�persons�and�their�family�to
accept� the� explicit� trade-off�of� the� hospice� (i.e.,
forgoing�active�treatment�for�increase�supportive
care).�However,�the�majority�of�patients�did�not
exhibit�that�classic�rapid�functional�deterioration.
If�this�is�true,�perhaps�the�recertification�process
for�the� U.S.�Medicare� Hospice�Benefit� discrimi-
nates� against� those�persons�with�noncancer� ter-
minal�diagnoses.�At�each�recertification�period,�a
physician�must�attest�to�the�fact�that�the�patient
has�an�expected�6-month�prognosis.�Among�the
evidence� that� Health� Care� Financing� Adminis-
tration’s�fiscal� intermediaries� look�to�justify�this
prognosis� is� documentation� of� a� functional� de-
cline.� If�recertification� is�biased� against� patients
with�noncancer�diagnosis,�these�patients�could�be
discharged� inappropriately� from� hospice� just
months�or�days�before�death.

The� functional� decline� displayed� in� Figure� 1
may�have� implications� for�physicians’�ability� to
state�a�prognosis�of�6�months�or�less.�Fox�and�col-
leagues4 found� that� when� using� a� narrow� win-
dow� of� prognostic� certainty� for� determining
whether� persons� with� COPD,� CHF,� and� end-
stage�liver�disease�will�die�in�the�next�6�months,

FUNCTIONAL�TRAJECTORY�IN�THE�LAST�YEAR�OF�LIFE 461

FIG.�1. Age-adjusted�activities�of�daily�living�(ADL)�scores�by�month�before�death.
Teno et	al.	J	Pall	Med	2001;4:457-64.



Gold	Standards	Framework/Prognostic	Indicator	
Guidance	(GSF/PIG)	Tool	

1.	Surprise	Question	(?)
• Would	you	be	surprised	if	this	patient	died	in	the	next	12	months?*

2.	General	Indicators	of	Decline
3.	Specific	Clinical	Indicators	

Thomas.K et	al.	Prognostic	Indicator	Guidance,	4th	Edition.	
The	Gold	Standards	Framework	Centre	In	End	of	Life	Care	CIC,	2011.	



Would	you	be	surprised	if…



• 16	studies- 11621	patients
• Sensitivity	67%,	Specificity	80.2%
• LR+	3.4,	LR- 0.41,	PPV	37%
• Better	performance	in	cancer	(LR+	4.2)
• Very	poor	in	non-cancer	(LR+	2.7,	LR- 0.53)

© 2017 Joule Inc. or its licensors  CMAJ  |   1

T he surprise question (SQ) was developed more than a 
decade ago and has been suggested as a simple test to 
identify patients who might benefit from hospice and palli-

ative care (HPC).1 It involves a clinician reflecting on the question, 
“Would I be surprised if this patient died in the next 12 months?”. It 
was thought that the SQ would correct for a physician’s tendency 
to overestimate prognosis2 by asking the physician to consider 
whether death in the coming year is possible rather than probable. 
The surprise question has been widely promoted3,4 and adopted 
into frameworks for assessing hospice and palliative care needs.5,6

In the past few years, several studies have reported on the 
accuracy of the SQ for a different purpose: as a prognostic test of 
intermediate-term death in different patient populations. These 
studies sought to determine whether an answer of “no” (hereaf-
ter SQ+) predicts intermediate-term death. We conducted a sys-
tematic review of the literature to determine the performance 

characteristics of the SQ in predicting death and the methodo-
logic characteristics of these studies.

Methods

Search strategy
We searched MEDLINE (from 1946 to week 2 of October, 2016), 
MEDLINE in process (to Oct. 19, 2016), Embase (1947 to Oct. 19, 
2016), Cochrane Central Register of Controlled Trials (to Septem-
ber 2016), Cochrane Database of Systematic Reviews (from 2005 
to Oct. 19, 2016), PsycINFO (from 1806 to week 2 of October, 
2016), Cumulative Index to Nursing and Allied Health Literature 
(CINAHL; from 1961 to Oct. 20, 2016), Web of Science (Oct. 19, 
2016), SCOPUS, PubMed and Google Scholar. Details of the 
search strategy are available in Appendix 1 (available at www.
cmaj.ca/lookup/suppl/doi:10.1503/cmaj.160775/-/DC1).

RESEARCH

The “surprise question” for predicting death in 
seriously ill patients: a systematic review and 
meta-analysis
James Downar MDCM MHSc, Russell Goldman MD MPH, Ruxandra Pinto PhD, Marina Englesakis MLIS,  
Neill K.J. Adhikari MDCM MSc

n Cite as: CMAJ 2017 Month X;189:Exxx-x. doi: 10.1503/cmaj.160775

ABSTRACT
BACKGROUND: The surprise question 
has been used to identify patients at 
high risk of death who might benefit 
from palliative care services. Our objec-
tive was to systematically review the 
performance characteristics of the sur-
prise question in predicting death.

METHODS: We searched multiple elec-
tronic databases from inception to 2016 
to identify studies that prospectively 
screened patients with the surprise 
question and reported on death at 6 to 
18  months. We constructed models of 
hierarchical summary receiver operat-
ing characteristics (sROCs) to determine 
prognostic performance.

RESULTS: Sixteen studies (17 cohorts, 
11 621 patients) met the selection crite-
ria. For the outcome of death at 6 to 
18 months, the pooled prognostic char-
acteristics were sensitivity 67.0% (95% 
confidence interval [CI] 55.7%–76.7%), 
specificity 80.2% (73.3%–85.6%), posi-
tive likelihood ratio 3.4 (95% CI 2.8–4.1), 
negative likelihood ratio 0.41 (95% CI 
0.32–0.54), positive predictive value 
37.1% (95% CI 30.2%–44.6%) and nega-
tive predictive value 93.1% (95% CI 
91.0%–94.8%). The surprise question 
had worse discrimination in patients 
with noncancer illness (area under sROC 
curve 0.77 [95% CI 0.73–0.81]) than in 
patients with cancer (area under sROC 

curve 0.83 [95% CI 0.79–0.87; p = 0.02 for 
difference]). Most studies had a moder-
ate to high risk of bias, often because 
they had a low or unknown participa-
tion rate or had missing data.

INTERPRETATION: The surprise ques-
tion performs poorly to modestly as a 
predictive tool for death, with worse 
performance in noncancer illness. Fur-
ther studies are needed to develop 
accurate tools to identify patients with 
palliative care needs and to assess the 
surprise question for this purpose.

Downar	et	al.	CMAJ	April	4,	2017.



Other	problems	with	the	SQ	and	PIG

• Kappa	poor	to	fair	(0.18-0.41)
• Poor	response	rate	when	applied	to	multiple	responders
• ”Screening”	tool?

• Up	to	83%	of	patients	SQ+ve
• Up	to	77%	of	patients	PIG+ve

• NICE	no	longer	recommends	SQ	as	screening	tool	in	UK
• Dropped	from	SPICT

Downar	et	al.	CMAJ	April	4,	2017.
Yarnell et	al.	[Abstract]	Presented	at	CCCF	2015.
Gomez-Batiste	et	al.	Pall	Med	2016
http://www.telegraph.co.uk/news/2017/08/02/surprise-question-puts-thousands-premature-end-of-life-nhs-footing/



Identifying	a	dying	trajectory- Ideal	State

•Accurate
• False	positives- poor	allocation	of	limited	resources,	alert	
fatigue
• False	negatives- untreated	suffering

•Not	provider	dependent
• Individual	providers	unreliable

• Seamless	integration	with	current	workflow
• “BIG	DATA”
• Administrative,	Symptoms



Automated	Trigger	Tool
•Hospital	One-year	
Mortality	Risk	(HOMR)

• Highly	accurate	(c=0.89-92)
• Derived	and	validated	in	
Ontario,	Boston,	Alberta	
(retrospective	data)
• Uses	simple	administrative	
data

Research

6 CMAJ 

(95% CI 0.91 to 0.92) in Ontario, 0.92 (95% CI 
0.90 to 0.93) in Alberta and 0.89 (95% CI 0.87 to 
0.91) in Boston.

In all 3 validation cohorts, the 1-year risk of 
death for distinct HOMR scores was similar to 
the pattern found in the original study1 (Fig-
ure  2). For HOMR scores between 30 and 50, 
the observed risk of death tended to exceed the 

expected risk, but absolute differences were 
small. For scores above 50, the observed risk of 
death tended to be lower than the expected risk 
in the Boston cohort; there were fewer patients 
with such scores in this cohort than in the 
Ontario and Alberta cohorts.

The HOMR score was also well calibrated 
with the 1-year risk of death. In the validation 
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Figure 2: Observed and expected risks of death within 1 year after admission to hospital in the 3 validation 
cohorts (Ontario, Alberta and Boston) and the derivation cohort,1 as calculated by the Hospital-patient 
One-year Mortality Risk (HOMR) model. Error bars indicate 95% confidence intervals. A summary of the 
calibration of each cohort to the expected risk of death is given in Table 2.

Table 2: Calibration of the HOMR score in the derivation and validation cohorts

Calibration measure

Cohort

Derivation 
n = 87*

Ontario 
n = 84*

Alberta 
n = 77*

Boston 
n = 65*

% of HOMR scores for which 
95% CI of observed risk of death 
included expected risk of death

66.7 31.0 57.1 53.8

Difference between observed 
and expected % of patients dead 
at 1 yr

Relative,† %

Median (IQR) 0.05 (0.02 to 0.25) 0.17 (0.06 to 0.26) 0.09 (0.03 to 0.54) 0.26 (0.06 to 1)

Range 0–2.02 0–226.86 0–1.14 0–5.27

Absolute,‡ %

Median (IQR) 0.2 (0.02 to 0.72) 0.33 (0.09 to 2.78) 0.34 (0.03 to 1.95) 0.34 (0.05 to 1.76)

Range 0–4.46 0–8.72 0–11.1 0–39.35

Note: Boston = Brigham and Women’s Hospital, CI = confidence interval, HOMR = Hospital-patient One-year Mortality Risk, 
IQR = interquartile range. 
*n refers to the number of discrete values of the HOMR score represented by at least 1 patient within the cohort. 
†Relative difference was calculated as the absolute difference divided by the expected % dead at 1 yr. 
‡Absolute difference was calculated as observed % dead at 1 yr minus expected % dead at 1 yr.

ResearchCMAJ
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The life expectancy of individual patients 
can be important for both medical deci-
sion-making and research. Patients with a 

short life expectancy may choose to defer preven-
tive treatments, screening interventions or inter-
ventional procedures for conditions that are cur-
rently asymptomatic. An accurate assessment of 
risk of death, particularly if that risk is high, could 
motivate and inform discussions between patients 
and physicians regarding goals of care. In addi-
tion, accurate prognostications are essential for 
adjusting statistical models that have death as an 
outcome (or as a competing risk for other out-
comes) in both research and administration.

We recently derived and internally validated a 
model that predicts the risk of death from any cause 
at 1 year after admission to hospital.1 The Hospital-
patient One-year Mortality Risk (HOMR) model 

consists of covariates whose values are determined 
at admission using routinely collected health ad-
ministrative data (Figure 1). These covariates in-
clude patient demographics (age, sex and living sta-
tus); health burden (measured using the Charlson 
Comorbidity Index score, home oxygen status and 
the number of visits to emergency departments and 
admissions to hospital by ambulance in the previ-
ous year); and acuity of illness (admission urgency 
and hospital service, direct admission to an inten-
sive care unit and whether the admission was an ur-
gent readmission to hospital). The latter category 
was also gauged using the Diagnostic Risk Score, 
which quantifies risk of death for particular diagno-
ses beyond that explained by the other covariates 
(Appendix 1, available at www.cmaj.ca/lookup 
/suppl/doi:10.1503/cmaj.150209/-/DC1).

Discrete values for each covariate are given 

External validation of the Hospital-patient One-year 
Mortality Risk (HOMR) model for predicting death 
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Background: Predicting long-term survival after 
admission to hospital is helpful for clin ical, ad-
ministrative and research purposes. The Hospital-
pa tient One-year Mortality Risk (HOMR) model 
was derived and internally validated to predict 
the risk of death within 1 year after admission. 
We conducted an external validation of the 
model in a large multicentre study.

Methods: We used administrative data for all 
nonpsychiatric admissions of adult patients to 
hospitals in the provinces of Ontario (2003–
2010) and Alberta (2011–2012), and to the 
Brigham and Women’s Hospital in Boston 
(2010–2012) to calculate each patient’s HOMR 
score at admission. The HOMR score is based 
on a set of parameters that captures patient 
demographics, health burden and severity of 
acute illness. We determined patient status 
(alive or dead) 1  year after admission using 
 population-based registries.

Results: The 3 validation cohorts (n = 2 862 996 
in Ontario, 210 595 in Alberta and 66 683 in 

Boston) were distinct from each other and from 
the derivation cohort. The overall risk of death 
within 1 year after admission was 8.7% (95% 
confidence interval [CI] 8.7% to 8.8%). The 
HOMR score was strongly and significantly asso-
ciated with risk of death in all populations and 
was highly discriminative, with a C statistic rang-
ing from 0.89 (95% CI 0.87 to 0.91) to 0.92 (95% 
CI 0.91 to 0.92). Observed and expected out-
come risks were similar (median absolute differ-
ence in percent dying in 1 yr 0.3%, interquartile 
range 0.05%–2.5%).

Interpretation: The HOMR score, calculated 
using routinely collected administrative data, 
accurately predicted the risk of death among 
adult patients within 1 year after admission to 
hospital for nonpsychiatric indications. Similar 
performance was seen when the score was used 
in geographically and temporally diverse popu-
lations. The HOMR model can be used for risk 
adjustment in analyses of health administrative 
data to predict long-term survival among hospi-
tal patients.

Abstract

 Early release, published at www.cmaj.ca on June 8, 2015. Subject to revision.



Variations	of	HOMR
HOMR	(c=0.90-0.92) mHOMR (c=0.89) HOMR	Now!	(c=0.92)

Age Age Death	Risk	(Life	Tables)
Sex Sex Sex

Home	O2
Admitting	Diagnosis
Charlson	Comorbidity	

Index
Charlson	(previous	

admission)*
Admitting	Service Admitting	Service Admitting	Service

Urgent	30d	readmission Urgent	30d	readmission
#	ED	visits	in	past	12m #	ED	visits	in	past	12m #	ED	visits	in	past	12m
Adm by	ambulance	past	

12m
Adm by	ambulance	past	

12m
Living	Status	(Home,	

LTC,	etc)
(Living	Status) Living	Status	(Home,	LTC,	

etc)
Admission	Urgency/	

Ambul.
Admission	

Urgency/Ambul.
Admission	

Urgency/Ambul.
Direct	to	ICU Direct	to	ICU

Seen	in	cancer	clinic	past	
12m

LAPS	Score**



HOMR	as	Prospective	Trigger

•Data	entered	on	admission
• “Invisible”	process

•Adjustable	threshold	depending	on	response
• More	sensitive	for	scalable	interventions
• More	specific	for	resource-limited	interventions

•Auditable
•Objective



HOMR	as	Prospective	Trigger- Feasibility
• Specific	threshold
• Sens	59%,	Spec	90%
• LR+	5.9,	LR- 0.46
• Site	#1- 19	pts/d	(15.8%	of	admissions)
• Site	#2- 7	pts/d	(12.2%	of	admissions)

•Qualitative
• Some	enthusiasm	from	staff,	minimal	concern	from	patients
• NO	EMAILS!



HOMR	as	Prospective	Trigger- Feasibility

• 89%	Survived	to	hospital	discharge
• 227/401	patients	admitted	(56.8%)	with	frailty-related	condition
• 94/401	patients	admitted	(23.5%)	chronic	organ	failure	condition
• 80/401	patients	admitted	(20%)	with	cancer-related	condition

Group	or	Variable Phase	1	(no	
notification)

Phase	2	
(notification)

P	value	for	
difference

Age,	mean	(SD) 83.8	(7.9) 83.0	(7.8) 0.3a
Length	of	Stay,	median	(IQR) 5	(6) 6	(7) 0.8b
“No	CPR”	order	on	admission,	n	(%) 79	(40%) 75	(38%) 0.7c

Proportion	with	PC	consult	or	documented	early	GOC	discussion
Site	1	- integrated	notification,	n	(%) 20	(20) 35	(35) 0.02c

Site	2	- email	notification,	n	(%) 53	(53) 45	(45) 0.26 c



Qualitative	Results

• Some	physicians	found	prompts	helpful,	others	expressed	concerns	of	
redundancy/frequency
• “As	long	as	it’s	not	mandated,	I	think	it’s	a	very	good	thing	to	have	a	reminder.”
• [The	notifications]	would	be	most	useful	if	they	gave	me	information	that	I	wasn’t	
already	aware	of.	[…]	And	I	suppose	if	there	was	a	patient	who	I	didn’t	really	think	
was	at	significantly	high	risk,	and	then,	you	know,	this	score	tells	me	that	they	have	a	
very	high	risk	of	dying	in	some	short	period,	that	might	alter	my	approach.	

• Patients	and	family	hoped	mHOMR would	prompt	more	communication	with	physicians	
• “Notifications	might	benefit	those	who	were	less	vocal	in	advocating	for	themselves.”



HOMR	as	Prospective	Trigger- PC	Needs

• Surveyed	pts	identified	by	HOMR	tool
• Severe	Symptoms	(ESAS	Score	>6)
• Desire	to	speak	to	MD	about	ACP	(ACP	Engagement	Tool)

• Comparison	of	different	HOMR	thresholds
• HOMR	>0.21	(Sens	59%,	Spec	90%)
• HOMR	>0.10	(Sens	83%,	Spec	77%)



HOMR	as	Prospective	Trigger- PC	Needs

• 76%	agreed	to	complete	questionnaire
• 91%	patients,	9%	family/SDM

• 10	week	enrollment	on	general	internal	medicine	ward:
• HOMR	threshold	>0.10	flagged	22.6%	of	admissions		
• HOMR	threshold	>0.21	flagged	8.5%	of	admissions

Illness	Trajectory HOMR	>0.10	(n=201) HOMR >0.21	(n=75)
Cancer 73	(36%) 18	(24%)
Organ	Failure 64	(37%) 30 (40%)
Frailty 40	(20%) 26	(35%)
Other 14	(7%) 1	(1%)



HOMR	as	Prospective	Trigger- PC	Needs

Unmet PC	Need	
(n=186)

HOMR	
score	0.10-

0.21

HOMR	score	
>0.21

P	value	for	
difference

ESAS	Symptom	
score	>6	(%) 62 77 0.03

Desire	to	speak	
to	MD	about	ACP	
(%)

82 74 NS

Either	(%) 94 91 NS



HOMR	as	Prospective	Trigger- PC	Needs

HOMR	>0.10

HOMR	>0.21



Conclusion

• Feasible	and	acceptable
• Identifies	a	small	#	of	patients	with	high	burden	of	unmet	needs
• Preferentially	identifies	neglected	groups	(e.g.	frail)
• Versatile- can	adjust	sensitivity	based	on	capacity
• Possibly	effective	for	changing	care
• Utility	if	connected	to	specific	intervention- results	pending

• Future	direction
• QI	tool	to	drive	specific	interventions



Questions?

jdownar@toh.ca


