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Abstract

Background: In Canada, only 15% of
patients requiring palliative care receive
such services in the year before death.
We describe health care utilization pat-
terns among home care users in their
last 6 months of life to inform care plan-
ning for older people with varying mor-
tality risks and evolving care needs as
they decline.

Methods: Using population health
administrative data from Ontario, we
performed a retrospective cohort study
involving home care clients aged
50 years and older who received at least
1 interRAI (Resident Assessment Instru-

ment) Home Care assessment between
April 2018 and September 2019. We
report the proportion of clients who
used acute care, long-term care, and
palliative home care services within
6 months of their assessment, stratified
by their predicted 6-month mortality risk
using a prognostic tool called the
Risk Evaluation for Support: Predictions
for Elder-life in their Communities Tool
(RESPECT) and vital status.

Results: The cohort included 247377
adults, 11.9% of whom died within
6 months of an assessment. Among
decedents, 50.6% of those with a

RESPECT-estimated median survival of
fewer than 3 months received at least
1 nonphysician palliative home care
visit before death. This proportion
declined to 38.7% and 29.5% among
decedents with an estimated median
survival between 3 and 6 months and
between 6 and 12 months, respectively.

Interpretation: Many older adults in
Ontario do not receive any palliative
home care before death. Prognostic
tools such as RESPECT may improve
recognition of reduced life expectancies
and palliative care needs of individuals
in their final years of life.

Palliative care is an essential component of a holistic, compre-
hensive, and patient-centred approach to care for all people with
a life-limiting illness from the time of diagnosis with the dis-
ease. Early initiation of palliative care has been associated with
improved end-of-life outcomes, such as improved quality of life,
reduced distress, and better symptom management.®’ Yet, the
provision of palliative care is commonly misunderstood as being
only for patients who are actively dying and in their last days or
weeks of life.2 In Canada, estimates indicate that only 15% of the
population receive palliative care in the home in their last year of
life, with most visits being initiated in the last month of life and
taking place within acute care settings.®1° However, estimates
suggest that more than 80% of deaths could benefit from a pallia-
tive care approach.®!! Accurate and early recognition of palliative

care needs by the clinical care teams is therefore essential. How-
ever, estimating survival beyond a few weeks may be challenging
for clinicians, even for palliative care specialists,’>** and predic-
tions have been shown to be less accurate with longer prognosti-
cation time frames.»141°

We sought to determine the potential role of mortality-risk
estimates generated from the Risk Evaluation for Support: Pre-
dictions for Elder-life in their Communities Tool (RESPECT), a
validated tool for predicting 6-month mortality risk, in informing
palliative care needs. Specifically, we examined the types of care
and support (including palliative home care, acute care, and
other institutional care) provided to a cohort of community-
dwelling older adults within 6 months of their interRAI (Resident
Assessment Instrument) Home Care assessment, stratified by
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their RESPECT-estimated median survival and vital status. We
hypothesized that if current clinical assessments were as accur-
ate as RESPECT, one would expect to observe higher intensity of
palliative support provided to individuals with high mortality risk
than to those with a lower estimated mortality risk.

Methods

We conducted a retrospective cohort study examining health
care use among community-dwelling older adults in Ontario,
Canada. Ontario has a publicly funded health insurance program
(the Ontario Health Insurance Program), which includes services
provided in the home and community settings. The study popula-
tion consisted of adults aged 50 years and older who were eligible
for publicly funded home care and received at least 1 interRAI
Home Care assessment between Apr. 1,2018, and Sept. 30, 2019.

Data sources

Record-level interRAI Home Care data were linked to other provin-
cial health administrative databases housed and analyzed at ICES.
ICES is an independent, nonprofit research institute whose legal
status under Ontario’s health information privacy law allows it to
collect and analyze health care and demographic data, without
consent, for health system evaluation and improvement. The fol-
lowing databases were used to capture service use: National
Ambulatory Care Reporting System for emergency department
visits, Discharge Abstract Database for hospital admissions, Home
Care Database for palliative home care visits provided by non-
physicians, Ontario Health Insurance Plan for palliative home care
visits provided by physicians, and Continuing Care Reporting Sys-
tem for long-term care admissions. Death date was captured using
the Registered Persons Database. We used service recipient
code 95 in the Home Care Database as it indicates that a patient’s
service care goal involved being at the end of life or that the
patient was provided services under an end-of-life designation.
Only services provided by nonphysician providers (e.g., registered
nurses and nurse practitioners, personal support workers, allied
health professionals, and care coordinators) are captured in the
Home Care Database. See Appendix 1, eTable 1 (available at www.
cmaj.ca/lookup/doi/10.1503/cmaj.221513/tab-related-content) for
all databases used in this analysis.

Mortality-risk estimation

RESPECT was originally developed using data collected through
the Resident Assessment Instrument for Home Care on
435009 community-dwelling older adults in Ontario, Canada,
between Jan. 1, 2007, and Dec. 31, 2012.1 The algorithm has
good discrimination (c-statistic 0.753, 95% confidence interval
[CI] 0.750-0.756) and is well calibrated (intercept of calibration
plot of 0.0146). We recently re-estimated and validated the algo-
rithm, using a bootstrap sample, in contemporary interRAl Home
Care data between Apr. 1, 2018, and Sept. 30, 2019 (n = 247377);
a description of this validation is available elsewhere (unpub-
lished data, 2023). The re-estimated algorithm has similar per-
formance as the original model (c-statistic 0.76, 95% CI 0.75-
0.77; intercept of calibration slope of 0.88).

Baseline characteristics used as predictors in the RESPECT
algorithm included sex assigned at birth; age at the time of assess-
ment; physical function (dependence in activities of daily living
[ADLs] or instrumental ADLs, and worsening ADLs); cognitive
impairment (worsening decision-making capacity); diseases
(stroke, congestive heart failure, coronary artery disease, Alzheimer
disease and other dementias, multiple sclerosis, Parkinson dis-
ease, cancer, chronic obstructive pulmonary disease); health care
use (number of hospital admissions or emergency department
visits in the last 90 days); symptoms of reduced health (vomiting,
edema, dyspnea, low fluid intake, weight loss, decrease in food or
fluid consumption); prescription and receipt of life-sustaining ther-
apies or treatments (chemotherapy, dialysis, oxygen therapy,
ventilator or respirator); clinician diagnosis of an end-stage dis-
ease; and year of assessment and reason for assessment.

RESPECT groups home care clients with similar prognoses
into 61 risk bins (Appendix 1, eMethods 1). The risk bins are
based on the median survival derived from Kaplan-Meier sur-
vival curves and informed by recommendations of clinical
experts who identified meaningful differences in life expectan-
cies that would be helpful in decision-making. We extended the
follow-up period to the most recent data available at the time of
this study (i.e., June 29, 2022) to increase data completion for the
Kaplan-Meier survival estimates. As the bin number increases,
the 6-month mortality risk decreases and median survival
increases. Between bins, the incremental increase in median sur-
vival can vary. For example, the incremental increase in median
survival for bins 1-5 (i.e., individuals with high mortality risks) is
less than 2 weeks, while increases in median survival for bins
56-61 (i.e., individuals with lower mortality risk) is nearly
2 months.

Outcomes

We followed home care clients prospectively to evaluate their
health care use within 6 months following an interRAl Home Care
assessment. The maximum follow-up was Mar. 30, 2020. Health
care services included receipt of any acute care (hospital admis-
sion or emergency department visit), long-term care, or palliative
care. Palliative care included palliative care home visits provided
by nonphysician providers, such as registered nurses, palliative
care home visits provided by physicians, and palliative care pro-
vided in hospitals. We calculated the proportion of home care cli-
ents who had at least 1 health care service day in the 6 months
following an interRAl Home Care assessment. We also captured
the intensity of health care use for each service, defined as the
number of days in the hospital, emergency department (i.e.,
1 day means a day with at least 1 emergency department visit),
or long-term care home, and the number of palliative home care
visits within 6 months of assessment. Palliative care provided in
inpatient hospital settings was categorized based on the level of
palliative care involvement as either high, medium or low based
on the primary reason for admission, as well as the primary pro-
vider and involvement of palliative care specialist.'” Among
home care clients who died within 6 months of assessment, we
also reported the location of death (classified as acute care hos-
pital, other institution, long-term care home, or community).
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Statistical analysis

For this analysis, we collapsed the 61 RESPECT risk bins into
7 mortality-risk profiles. Each profile represents a survival range
that marks a major stage of decline toward the end of life and
reflects the current understanding of end-of-life trajectories
across major causes of death.!® The first 3 mortality-risk profiles
were defined based on predicted median survival as follows:
assessments with a predicted median survival of less than
3 months (i.e., patients likely at the end of life), assessments with
a predicted median survival between 3 and 6 months (i.e.,
patients likely approaching the end of life), and assessments
with a predicted median survival between 6 and 12 months (i.e.,
patients likely in their last year of life). The remaining 4 mortality-
risk profiles were defined based on predicted 6-month mortal-
ity risk as follows: between 20% and 33% (i.e., individuals who
are likely not in their last year of life but have moderate-high
mortality risk), between 10% and 20% (i.e., moderate-low mor-
tality risk), between 5% and 10% (i.e., low mortality risk), and
less than 5% (i.e., very low mortality risk).

The unit of analysis was the individual home care client.
Long-stay home care clients are typically reassessed using the
interRAI Home Care assessment every 6 months unless a change
in health status requires more frequent assessment. Clients may
therefore have multiple interRAI assessments within our study
time frame. As such, 1 assessment was selected for each home
care client at random.

Descriptive statistics were used to characterize service use, ser-
vice intensity, and place of death for all home care clients according
to their mortality-risk profile. Proportions, means with standard

deviations (SDs), and medians with interquartile ranges (IQRs) were
used to summarize continuous and categorical variables.

Two sets of analyses were conducted, first among a deced-
ent cohort and second among the entire cohort (survivors and
decedents). The decedent cohort included home care clients
who died within 6 months following an interRAl assessment.
Health care use includes any services received between the
assessment date and death date among decedents, and
between the assessment date and 180 days after the assess-
ment date among survivors or decedents who died more than
6 months after the assessment.

Ethics approval

The use of data in this project is authorized under section 45 of
Ontario’s Personal Health Information Protection Act and does
not require approval by a research ethics board. Our approach
adheres to the Strengthening the Reporting of Observational
Studies in Epidemiology Statement: Guidelines for Reporting
Observational Studies.*®

Results

The cohort included 247377 community-dwelling older adults
with at least 1 interRAl Home Care assessment (Appendix 1,
eFigure 1). Within 6 months of an assessment, 29420 (11.9%) of
clients had died (Table 1). Median survival and predicted
6-month mortality ranged from 30 days and 98.1% in RESPECT
risk bin 1 to 1576 days (4.3 yr) and 1.6% in bin 61 (Appendix 1,
eTable 2, eFigure 2).

Table 1: Mortality-risk profiles: predicted 6-month mortality risk, sample size, and median survival

Clinical
RESPECT No. of Predicted 6-mo Median (IQR) description of risk No. (%) of deaths

Mortality-risk profile risk bins  assessments mortality, % survival, d profile within 6 mo
Predicted median survival 1-5 2495 85.53 58 (19-181) Assessments likely 1870 (75.0)
<3mo at the end of life
Predicted median survival 6-8 3700 58.96 144 (47-466) Assessments likely 2051 (55.4)
3-6 mo approaching the

end of life
Predicted median survival 9-12 8855 39.55 268 (79-826) Assessments likely 3602 (40.7)
6-12 mo in the last year of

life
Predicted mortality risk 13-18 19 949 24.90 522 (158-1219) Assessments with a 5473 (27.4)
20%-33% moderate-high

mortality risk
Predicted mortality risk 19-28 57935 13.82 910 (340-1487) Assessments with a 8821 (15.2)
10%-20% moderate-low

mortality risk
Predicted mortality risk 29-42 86 558 7.17 1343 (693-1551) Assessments with a 5881 (6.8)
5%-10% low mortality risk
Predicted mortality risk 43-61 67 885 3.55 1526 (1203-1583)  Assessments with a 1722 (2.5)

<5%

very low mortality
risk

Note: IQR = interquartile range, RESPECT = Risk Evaluation for Support: Predictions for Elder-life in their Communities Tool.
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The mean age was 80.1 (SD 11.0) years at the time of assess-
ment, and most clients were female (61.9%) (Table 2). Many
comorbidities (congestive heart failure, coronary artery disease,
cancer, and chronic obstructive pulmonary disease) and all symp-
toms of health instability, except vomiting, were more prevalent
among higher-risk profiles (Table 3). Only a small proportion
(2.6%) of home care clients had received a clinician diagnosis of
an end-stage disease; this was more prevalent in the highest
mortality-risk profile (77.9%). Most clients (74.5%) required exten-
sive assistance (score of < 4) in performing instrumental ADLs, and
half (50.3%) reported worsening capacity to perform ADLs in the
last 3 months, which was more prevalent among the highest
mortality-risk profiles (96.1% v. 20.3%) (Table 4).

Survival
The median survival was 58 (IQR 19-181) days among those
with a predicted median survival of fewer than 3 months,

144 (IQR 47-466) days among those with a predicted median
survival between 3 and 6 months, and 268 (IQR 79-826) days
among those with a predicted median survival between 6
and 12 months (Table 1). Kaplan-Meier survival estimates for
the 7 mortality-risk profiles are presented in Appendix 1,
eFigure 3. The predicted 6-month mortality risk for the
3 highest-risk profiles was 86.8%, 63.2%, and 39.8%,
respectively.

Within our cohort, 75.0% of individuals with a predicted
median survival of fewer than 3 months, 55.4% of individuals
with a predicted median survival between 3 and 6 months,
and 40.7% of individuals with a predicted median survival
between 6 and 12 months died within 6 months of an interRAI
Home Care assessment (Table 1). Most deaths were attribut-
able to terminal illness or organ failure, while 1.9% to 2.5% of
individuals in the top 3 mortality-risk profiles experienced
sudden death (Appendix 1, eTable 3).

Table 2: Baseline characteristics across the total cohort and stratified by mortality-risk profile

Predicted Predicted
median median
Total survival survival
cohort <3mo 3-6 mo
Characteristic n=247377 n=2495 n=3700
Age, mean + SD 80.07 84.29 83.73 %
10.95 9.86 10.16
Sex
Female 153127 959 1443
(61.9) (38.4) (39.0)
Male 94 250 1536 2257
(38.1) (61.6) (61.0)
Reason for assessment
First assessment 174 827 1705 2531
(70.7) (68.3) (68.4)
Routine reassessment 61284 286 543
(24.8) (11.5) (14.7)
Discharge assessment 63 1-51 1-51
or discharge tracking (0)
Clinically significant 10787 497 616
change in status (4.4) (19.9) (16.6)
reassessment
Other (e.g., research) 416 1-51 5-9t
(0.2)
Year of assessment
2018 113403 1573 2149
(45.8) (63.0) (58.1)
2019 133974 922 1551
(54.2) (37.0) (41.9)

Note: SD = standard deviation.
*Unless stated otherwise.
TActual count suppressed owing to small cell size.

No. (%)*
Predicted Predicted Predicted Predicted

median mortality mortality mortality Predicted

survival risk risk risk mortality

6-12 mo 20%-33% 10%-20% 5%-10% risk <5%

n= 8855 n=19949 n=57935 n=86558 n=67 885

84.09 = 83.83 ¢ 82.71+ 80.46 = 75.34 =
10.05 9.97 10.13 10.37 11.16
3595 8918 30256 54510 53 446
(40.6) (44.7) (52.2) (63.0) (78.7)
5260 11031 27679 32048 14439
(59.4) (55.3) (47.8) (37.0) (21.3)
6243 14213 41794 62308 46 033
(70.5) (71.2) (72.1) (72.0) (67.8)
1385 3602 12472 21762 21234
(15.6) (18.1) (21.5) (25.1) (31.3)
5-971 18 16 12 7

(0.1) (0) (0) (0)

1193 2064 3527 2341 549
(13.5) (10.3) (6.1) (2.7) (0.8)

28 52 126 135 62
(0.3) (0.3) (0.2) (0.2) (0.1)
5117 11258 30073 39802 23431
(57.8) (56.4) (51.9) (46.0) (34.5)
3738 8691 27 862 46 756 44 454
(42.2) (43.6) (48.1) (54.0) (65.5)
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Place and length of care

In the analysis of home care clients who died within 6 months
after the interRAI assessment, among those with an estimated
survival of fewer than 3 months, half (50.6%) received at least

1 palliative home care visit by a nonphysician (Figure 1 and
Appendix 1, eTable 4) and less than a third (27.8%) received at
least 1 palliative home care visit by a physician (Figure 2 and
Appendix 1, eTable 4). The median number of nonphysician visits

Table 3 (part 1 of 2): Health characteristics (diseases, symptoms, and health care service use) across total cohort and

stratified by mortality-risk profile

No. (%)
Predicted Predicted Predicted Predicted Predicted  Predicted
median median median mortality mortality mortality Predicted
Total survival survival survival risk risk risk mortality
cohort <3 mo 3-6 mo 6-12 mo 20%-33% 10%-20% 5%-10% risk < 5%
Characteristic n=247377 n=2495 n=3700 n =8855 n=19949 n=57935 n=86558 n=67885
Diseases
Stroke 39537 354 544 1345 3225 9225 13387 11457
(16.0) (14.2) (14.7) (15.2) (16.2) (15.9) (15.5) (16.9)
Congestive heart failure 34 562 994 1409 3162 6011 11966 9123 1897
(14.0) (39.8) (38.1) (35.7) (30.1) (20.7) (10.5) (2.8)
Coronary artery disease 73710 1016 1563 3640 7550 19 824 25264 14 853
(29.8) (40.7) (42.2) (41.1) (37.8) (34.2) (29.2) (21.9)
Alzheimer disease or other 73374 727 1154 2824 6767 19608 27 164 15130
dementias (29.7) (29.1) (31.2) (31.9) (33.9) (33.8) (31.4) (22.3)
Multiple sclerosis 3206 1-5t 11-15t1 25 45 216 594 2310
(1.3) (0.3) (0.2) (0.4) (0.7) (3.4)
Parkinson disease 11570 66 141 318 862 2907 4234 3042
(4.7) (2.6) (3.8) (3.6) (4.3) (5.0) (4.9) (4.5)
Cancer 37139 1559 2088 4180 6997 12 557 8237 1521
(15.0) (62.5) (56.4) (47.2) (35.1) (21.7) (9.5) (2.2)
Chronic obstructive 35964 733 1095 2448 4687 10861 11196 4944
pulmonary disease (14.5) (29.4) (29.6) (27.6) (23.5) (18.7) (12.9) (7.3)
Prognosis < 6 mo to live 6429 1944 1553 1409 911 495 110 7
(2.6) (77.9) (42.0) (15.9) (4.6) (0.9) (0.1) (0)
Signs and symptoms of health instability
Vomiting in <2 of the last 3d 1363 123 101 146 240 352 282 119
(0.6) (4.9) (2.7) (1.6) (1.2) (0.6) (0.3) (0.2)
Edemain<1ofthelast3d 83655 1098 1572 3678 8213 21864 28 859 18371
(33.8) (44.0) (42.5) (41.5) (41.2) (37.7) (33.3) (27.1)
Dyspnea 104 280 1904 2614 5725 11946 29 866 34615 17610
(42.2) (76.3) (70.6) (64.7) (59.9) (51.6) (40.0) (25.9)
Fluid intake <4 8-0z cups perd 13294 1010 814 1453 2101 3698 3057 1161
(or<1000 mL/d) in last3d (5.4) (40.5) (22.0) (16.4) (10.5) (6.4) (3.5) (1.7)
Weight loss of > 5% in the last 26977 1576 1808 3358 5200 8367 5362 1306
30dor>10% in the last 180 d (10.9) (63.2) (48.9) (37.9) (26.1) (14.4) (6.2) (1.9)
Decrease in amount of food or 19349 1621 1610 2803 3853 5628 3142 692
fluid usually consumed (7.8) (65.0) (43.5) (31.7) (19.3) (9.7) (3.6) (1.0)
Receipt of life-sustaining treatments or therapies
Chemotherapy* 4988 247 325 654 998 1619 1031 125
(2.0) (9.9) (8.8) (7.4) (5.0) (2.8) (1.2) (0.2)
Dialysis* 4113 41 83 195 295 7053 1353 1003
(1.7) (1.6) (2.2) (2.2) (1.5) (12.2) (1.6) (1.5)
Oxygen therapy, ventilator, or 12498 912 952 1715 2572 3893 2173 280
respirator* (5.1) (36.5) (25.7) (19.4) (12.9) (6.7) (2.5) (0.4)
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Table 3 (part 2 of 2): Health characteristics (diseases, symptoms, and health care service use) across total cohort and

stratified by mortality-risk profile

Predicted Predicted
median median
Total survival survival
cohort <3mo 3-6 mo
Characteristic n=247377 n=2495 n=3700
No. of inpatient admissions over the past 90 d
0 160 666 669 1070
(64.9) (26.8) (28.9)
1 72 945 1247 1911
(29.5) (50.0) (51.6)
2 9833 396 515
(4.0) (15.9) (13.9)
>3 3933 183 204
(1.6) (7.3) (5.5)
No. of emergency department visits over past 90 d
0 186 159 1432 2231
(75.3) (57.4) (60.3)
1 44 096 635 869
(17.8) (25.5) (23.5)
2 10725 249 341
(4.3) (10.0) (9.2)
>3 6397 179 259
(2.6) (7.2) (7.0)

*Ordered (implemented or not implemented).
TActual count suppressed owing to small cell size.

was 29 (IQR 10-71), and the median number of physician visits
was 1 (IQR 1-3). The proportion of individuals who received at
least 1 nonphysician palliative home care visit declined to 38.7%
among those with a median survival between 3 and 6 months
and to 29.5% among those with a median survival between 6 and
12 months. A sensitivity analysis excluding individuals who died
suddenly produced similar results (Appendix 1, eTable 5). The
median number of visits was 31 (IQR 13-71) among those with a
median survival between 3 and 6 months and 27 (IQR 10-61)
among those with a median survival between 6 and 12 months.
The proportion of individuals who received at least 1 physician-
provided palliative home care visit remained at 28.3% among
those with a median survival between 3 and 6 months and 26.1%
among those with a median survival between 6 and 12 months.
The corresponding median number of visits was 1 (IQR 1-2) for
both mortality-risk profiles.

Individuals in the top 3 highest mortality-risk profiles who
received at least 1 palliative home care visit (from either phys-
icians or nonphysician home care providers) within 6 months of
an assessment were comparable in clinical characteristics (e.g.,
symptom burden, pain, comorbidities, performance of instru-
mental ADLs, and worsening performance of ADLs) to those who
did not receive palliative home care (Appendix 1, eTable 6). How-

No. (%)
Predicted Predicted Predicted Predicted
median mortality mortality mortality  Predicted
survival risk risk risk mortality
6-12 mo 20%-33% 10%-20% 5%-10% risk < 5%
n = 8855 n=19949 n=57935 n=86558 n=67885
2771 7772 31061 60 362 56 961
(31.3) (39.0) (53.6) (69.7) (83.9)
4535 9542 22 565 23077 10 068
(51.2) (47.8) (38.9) (26.7) (14.8)
1099 1911 3157 2186 569
(12.4) (9.6) (5.4) (2.5) (0.8)
450 724 1152 933 287
(5.1) (3.6) (2.0) (1.1) (0.4)
5345 12907 40722 66 442 57080
(60.4) (64.7) (70.3) (76.8) (84.1)
2140 4630 11951 15165 8706
(24.2) (23.2) (20.6) (17.5) (12.8)
806 1463 3308 3214 1344
(9.1) (7.3) (5.7) (3.7) (2.0)
564 949 1954 1737 755
(6.4) (4.8) (3.4) (2.0) (1.1)

ever, those who did not receive palliative home care were more
likely to have not been identified by a clinician as being in their
last 6 months of life, have higher levels of ADL dependency,
experience worsening decision-making capacity, and have had at
least 1 inpatient admission (Appendix 1, eTable 6).

Emergency department visits were the most frequently used
type of institutional care across all risk profiles. The proportion
of individuals with at least 1 emergency department visit in the
3 highest mortality-risk profiles were 41.3%, 55.2%, and 63.4%,
respectively (Figure 3 and Appendix 1, eTable 4). The median
number of days in the emergency department (i.e., the number
of days with at least 1 emergency department visit) was 1 (IQR
1-2) across all 3 profiles. The corresponding proportion of indi-
viduals admitted to hospital at least once within 6 months was
37.4%, 49.2%, and 57.3%. The median number of days in hospital
in the 3 highest mortality-risk profiles were 8 days (IQR 4-18),
9 days (IQR 4-21), and 10 days (IQR 4-20) (Figure 4 and Appendix 1,
eTable 4). Most (57.8%, 59.6%, 57.9%) hospitalized individuals in
the highest 3 risk profiles did not receive inpatient palliative care
(Appendix 1, eFigure 4). Of those who received inpatient pallia-
tive care, the level of palliative care involvement was, in most
cases, medium, with 10.1%, 7.2%, and 8.3% of those in the
highest-risk profile receiving a high level of palliative care
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Table 4: Functional and cognitive status across total cohort and stratified by mortality-risk profile

No. (%)
Predicted Predicted Predicted Predicted Predicted Predicted
median median median mortality mortality mortality Predicted
survival survival survival risk risk risk mortality
Total cohort <3mo 3-6 mo 6-12 mo 20%-33% 10%-20% 5%-10% risk < 5%
Characteristic n=247377 n=2495 n=3700 n=8855 n=19 949 n=57935 n=286558 n=67 885
Instrumental ADLs Self Performance and Capacity Scale in performing ordinary housework, meal preparation, or phone use
=independent 5980 (2.4) 0(0) 7-11* 43(0.5) 86 (0.4) 479 (0.8) 1589 (1.8) 3774 (5.6)
1 6721 (2.7) 1-5* 1-5* 32(0.4) 106 (0.5) 594 (1.0) 1889 (2.2) 4096 (6.0
2 25868 (10.5) 11(0.4) 51(1.4) 163 (1.8) 569 (2.9) 2884 (5.0) 7859 (9.1) 14331 (21.1)
3 24538 (9.9) 22-26* 62 (1.7) 199 (2.2 614 (3.1) 2977 (5.1) 8114 (9.4) 12546 (18.5)
4 30925 (12.5) 72(2.9) 184 (5.0) 528 (6.0) 1414 (7.1) 5659 (9.8) 11964 (13.8) 11104 (16.4)
5 80 183 (32.4) 635 (25.5) 1117(30.2) 2899 (32.7)  6714(33.7) 20640 (35.6) 31555(36.5) 16623 (24.5)
6 = total 73162 (29.6) 1750 (70.1) 2274 (61.5) 4991 (56.4) 10 446 (52.4) 24702 (42.6) 23588 (27.3) 5411 (8.0)
dependence
ADLs Self Performance Hierarchy Scale in maintaining personal hygiene, toilet use, locomotion, and eating
=independent 88 475 (35.8) 118 (4.7) 340 (9.2) 1003 (11.3) 2996 (15.0)  13146(22.7) 31309(36.2) 39563 (58.3)
1 32561 (13.2) 62 (2.5) 200 (5.4) 486 (5.5) 1462 (7.3) 6144 (10.6) 13438 (15.5) 10769 (15.9)
2 45774 (18.5) 198 (7.9) 437(11.8) 1184 (13.4) 3190 (16.0) 11504 (19.9) 18841 (21.8) 10420 (15.3)
3 40502 (16.4) 332(13.3) 605 (16.4) 1521 (17.2) 3863 (19.4) 12378 (21.4) 15737 (18.2) 6066 (8.9)
4 18253 (7.4) 534 (21.4) 677 (18.3) 1706 (19.3) 3456 (17.3) 7073 (12.2) 4141 (4.8) 666 (1.0)
5 18027 (7.3) 854 (34.2) 1045 (28.2) 2252 (25.4) 3958 (19.8) 6607 (11.4) 2918 (3.4) 393 (0.6)
6 = total 3785 (1.5) 397 (15.9) 396 (10.7) 703 (7.9) 1024 (5.1) 1083 (1.9) 174 (0.2) 8(0)
dependence
Worsening ADLs
Missing or 3447 (1.4) 11 (0.4) 27(0.7) 66 (0.7) 212 (1.1) 727 (1.3) 1291 (1.5) 1113 (1.6)
uncertain
No 119 597 (48.3) 87 (3.5) 309 (8.4) 981 (11.1) 3568(17.9) 17889 (30.9) 43761(50.6) 53002 (78.1)
Yes 124 333 (50.3) 2397 (96.1) 3364 (90.9) 7808 (88.2) 16 169 (81.1) 39319 (67.9) 41506 (48.0) 13770 (20.3)
Worsening decision-making capacity
Missing or 6335 (2.6) 138 (5.5) 187 (5.1) 324 (3.7) 807 (4.0) 1696 (2.9) 2013 (2.3) 1170 (1.7)
uncertain
No 176 258 (71.3) 912 (36.6) 1756 (47.5) 4536 (51.2) 11030 (55.3) 36 830 (63.6) 63302 (73.1) 57892 (85.3)
Yes 64 784 (26.2) 1445 (57.9) 1757 (47.5) 3995 (45.1) 8112 (40.7) 19409 (33.5) 21243 (24.5)  8823(13.0)

Note: ADLs = activities of daily living.
*Actual count suppressed owing to small cell size.

involvement. Among individuals in the 3 highest-risk profiles,
12.9%, 15.9%, and 16.3% were admitted to a long-term care
home within 6 months (Figure 5 and Appendix 1, eTable 4).

In the analysis of the entire cohort, including those who sur-
vived for more than 6 months after the interRAI assessment, the
proportion of all individuals who received at least 1 nonphysician
palliative home care visit was 46.1% among those with a median
survival of fewer than 3 months, 30.5% among those with a
median survival between 3 and 6 months, and 18.1% among
those with a median survival between 6 and 12 months (Appendix 1,

eFigure 5). The median number of nonphysician palliative home
care visits received in these groups was 36 (IQR 12-98), 44 (IQR
16-113), and 38 (IQR 13-107), respectively. The corresponding
proportion of all individuals who received at least 1 physician-
provided palliative home care visit was 27.8%, 26.1%, and 23.3%
with a median number of 1 (IQR 1-2), 1 (IQR 1-2), and 1 (IQR 1-3)
visits, respectively. Trends of these outcomes across mortality-
risk profile groups was similar to those in the analysis limited to
decedents alone. However, unlike what was observed among
decedents, the proportion of assessments with at least 1 day of
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Figure 1: Proportion of decedents with at least 1 palliative home care visit provided by a nonphysician and distribution of the number of visits within
6 months of an interRAI Home Care assessment, as illustrated by the box and whisker plots. The lower and upper boundaries of the boxes represent the
first and third quartile values. The boundaries between the darker and lighter shaded areas represent the median value. The “whiskers” extending from
the top and bottom of the boxes represent the 95% confidence intervals. Note: interRAIl = Resident Assessment Instrument, RESPECT = Risk Evaluation

for Support: Predictions for Elder-life in their Communities Tool.

institutional care follows an inverted U-shaped relation, which
peaked in assessments with a median survival between 6 and
12 months.

Place of death

Nearly half (43.3%) of those with a prognosis of fewer
than 3 months died in the community, and 9.9% died in a long-
term care home (Appendix 1, eFigure 6). However, community-
based deaths were comparably higher among individuals with a
prognosis of fewer than 3 months than among those with a prog-
nosis of 3 to 6 months (34.7%) and 6 to 12 months (30.1%).

Interpretation

In this study, we described health care utilization patterns
among home care clients across mortality-risk profiles gener-
ated from RESPECT.*® We found that individuals who were iden-
tified as being likely at the end of life, based on a median sur-
vival of fewer than 3 months, were more likely to receive a
nonphysician-provided palliative home care visit and less likely

to receive institutional care provided in hospitals, emergency
departments and long-term care homes. However, those who
received a nonphysician-provided palliative home care visit
before death represented only half of the decedents who were
likely at the end of life. While we expected the proportion of
decedents who received palliative home care to be lower
among those with longer estimated life expectancies, we found
a considerable proportion of individuals in their last 3 to
6 months or 6 to 12 months of life also did not receive any
home-based palliative care. Across individuals who were most
likely to benefit from palliative care, one of the main contribut-
ing factors to whether a home care client received a home visit
from either a physician or nonphysician home care provider in
their last 6 months of life was a clinician-identified prognosis of
having fewer than 6 months to live, whereby individuals who
received a home visit were more likely to have had a clinician-
identified terminal prognosis than those who did not receive
services. In other words, despite the similarity in their clinical
characteristics and symptom burden, home care clients who
were not given a terminal prognosis by a clinician were much
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RESPECT mortality-risk profiles

Figure 2: Proportion of decedents with at least 1 palliative home care visit provided by a physician and distribution of the number of visits within
6 months of an interRAI Home Care assessment, as illustrated by the box and whisker plots. The lower and upper boundaries of the boxes represent the
first and third quartile values. The boundaries between the darker and lighter shaded areas represent the median value. The “whiskers” extending from
the top and bottom of the boxes represent the 95% confidence intervals. Note: interRAI = Resident Assessment Instrument, RESPECT = Risk Evaluation

for Support: Predictions for Elder-life in their Communities Tool.

less likely to receive any home visits. This may be an indication
that the reduced life expectancies of many older adults — which
can be informed using a tool such as RESPECT — are not fully
recognized.

RESPECT, as a risk communication tool, was designed for
community-dwelling older adults who need care (e.g., from
nurses or personal support workers) to live at home and to sup-
port earlier identification of their palliative care needs. RESPECT
is openly accessible through ProjectBigLife.ca, and its implemen-
tation and acceptability as an openly accessible online tool for
communicating the risk of death to community-dwelling older
adults have been previously evaluated (unpublished data, 2018).
To date, the Web-based tool has been used by more than
400000 users globally.

According to a Canadian Institute for Health Information
2018 report, as many as 89% of people with a life-limiting ill-
ness, including frailty, could benefit from palliative care.® A
prognosis of 3 to 12 months has been considered an appropriate
time frame for referral to palliative care among oncology

experts.?’ However, palliative care must be provided at least 3 to
4 months before death for maximal benefits, according to a sys-
tematic review of randomized trials of early integration of home
and outpatient palliative care.? Our finding that only half of the
individuals with an estimated survival of fewer than 3 months
received any palliative home care suggests there are potentially
unmet palliative care needs among community-dwelling older
adults in Ontario. Furthermore, those who did not receive pallia-
tive home care were more likely to have had an inpatient admis-
sion, potentially suggesting a lack of access to home-based sup-
port. These results reinforce the role of clinicians in identifying
older adults who may be in their last 6 months of life as an
important component for the receipt of palliative home care,
and highlight the value of RESPECT in supplementing clinicians’
assessments of prognosis.

A variety of factors may prevent individuals from accessing
palliative care services, despite the benefits that have been
shown to be associated with receiving such care. A persistent
barrier is the delayed identification of care needs and the late
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Figure 4: Proportion of decedents with at least 1 acute care hospital admission and distribution of hospital admission days within 6 months of an interRAI
Home Care assessment, as illustrated by the box and whisker plots. The lower and upper boundaries of the boxes represent the first and third quartile
values. The boundaries between the darker and lighter shaded areas represent the median value. The “whiskers” extending from the top and bottom of
the boxes represent the 95% confidence intervals. Note: interRAIl = Resident Assessment Instrument, RESPECT = Risk Evaluation for Support: Predictions

for Elder-life in their Communities Tool.
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Figure 5: Proportion of decedents admitted to a long-term care facility and distribution of days in long-term care within 6 months of an interRAl Home
Care assessment, as illustrated by the box and whisker plots. The lower and upper boundaries of the boxes represent the first and third quartile values.
The boundaries between the darker and lighter shaded areas represent the median value. The “whiskers” extending from the top and bottom of the
boxes represent the 95% confidence intervals. Note: interRAI = Resident Assessment Instrument, LTC = long-term care, RESPECT = Risk Evaluation for

Support: Predictions for Elder-life in their Communities Tool.

introduction of appropriate support or services.?>? However, it is
often challenging for clinicians to predict survival, and prior
research suggests clinicians’ predictions are often overly optimis-
tic.222 Screening and assessment tools, such as RESPECT, can
therefore be used to support clinicians’ ability to identify and
assess need.

While RESPECT can be easily implemented and used by both
clinicians and patients to support earlier identification of pallia-
tive care needs and inform care planning, it cannot address the
multitude of pre-existing challenges that currently limit access
to early palliative care services once a need has been identified.
These include, for instance, the lack of public and professional
awareness of the benefits of palliative care;?® lack of service
infrastructure; and human resource constraints,? including lack
of primary care providers® as well as a lack of knowledge and
skills in palliative care areas (e.g., assessment and management
of pain and symptoms, care coordination, and communica-
tion).2"% Nonetheless, early identification of those nearing the
end of life is an important first step. This is supported by existing
literature involving randomized controlled trials of hospitalized
patients, which suggests the use of prediction models for trig-
gering palliative care can increase the proportion of palliative

care consults and referrals, as well as earlier referrals to pallia-
tive care.®

This study offers a unique perspective through the prospective
examination of trends in health care service use among home
care clients in Ontario. Much of the existing literature uses retro-
spective methods to examine outcomes of interest, such as health
care use, among decedents at various periods before death.1030-32
While data used in this study are historic, our approach distin-
guishes this study from others by first estimating the risk of
death — and classifying individuals accordingly — before examin-
ing individuals’ prospective health care use. In doing so, we gain
insights into how we may be able to prospectively identify the
health care people will need to increase palliative care for people
requiring this type of service.

Limitations

The use of routinely collected health administrative data enabled
us to examine the health care utilization pattern of home care cli-
ents with different mortality-risk profiles at the population level.
While we were able to present the breadth of services provided,
administrative data do not capture all pertinent information that
could influence a patient’s propensity for receiving home-based
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care, such as the availability of family members or caregivers to
support them in the home. Furthermore, some patients in our
study cohort may have died unexpectedly or suddenly, and may
not have the opportunity to benefit from earlier interventions.
However, the extent of this phenomenon is difficult to assess
given limitations of these data.

Conclusion

We found that only half of home care clients with a median sur-
vival of fewer than 3 months who died within 6 months of an
interRAl Home Care assessment received a palliative home care
visit. A substantial proportion of clients likely in their last few
months to years of life do not receive any palliative care and con-
tinue to be admitted to hospitals and long-term care homes,
potentially indicating considerable unmet palliative care needs.
Consequently, many are not supported to die in the community,
suggesting that their end-of-life care experiences may be mis-
aligned with their preferences. This highlights the value of prog-
nostic models such as RESPECT to support earlier identification
of palliative care needs and inform care planning for individuals
in their final years of life.
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