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BACKGROUND AND OBJECTIVES: Heath care use and cost for children at the end of life is not well

abstract

documented across the multiple sectors where children receive care. The study objective
was to examine demographics, location, cause of death, and health care use and costs over
the last year of life for children aged 1 month to 19 years who died in Ontario, Canada.
METHODS: We conducted a population-based retrospective cohort study using administrative

databases to determine the characteristics of and health care costs by age group and cause
of death over a 3-year period from 2010 to 2013.
RESULTS: In our cohort of 1620 children, 41.6% died of a chronic disease with wide variation
across age groups. The mean health care cost over the last year of life was $78 332
(Canadian) with a median of $18 450, reflecting the impact of high-cost decedents. The
mean costs for children with chronic or perinatal/congenital illnesses nearly tripled over
the last 4 months of life. The majority of costs (67.0%) were incurred in acute care settings,
with 88.0% of children with a perinatal/congenital illness and 79.7% with a chronic illness
dying in acute care. Only 33.4% of children received home care in the last year of life.
CONCLUSIONS: Children in Ontario receive the majority of their end-of-life care in acute care

settings at a high cost to the health care system. Initiatives to optimize care should focus on
early discussion of the goals of care and assessment of whether the care provided fits with
these goals.
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WHAT’S KNOWN ON THIS SUBJECT: Research
suggests that children’s end-of-life care is more
resource-intensive than that of adults, but previous
research has primarily focused on the select group
of children who receive Medicaid rather than the full
population.
WHAT THIS STUDY ADDS: In a population-based
sample, the vast majority of children with chronic or
perinatal/congenital illnesses receive their end-oflife care in acute care settings at a high cost to the
health care system.
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ARTICLE

Given the aging population
and skyrocketing health care
expenditures, attention has focused
on health care use and cost in the last
year of life. Although the number of
children who die is small relative to
adults, examination of health care
usage patterns and the associated
costs for children may reveal unique
patient characteristics, needs, and
opportunities to optimize service
use and costs at the end of life. The
European Association for Palliative
Care Taskforce for Palliative Care
in Children outlined the lack of
information specific to children and
recommended additional research
be implemented in this area, with
attention to the cost of all hospital,
hospice, and home care medical staff
and caregivers.1

health sectors can be tracked for the
entire population of each province
by using administrative databases.
To date, Canadian research has
tended to focus exclusively on adult
populations6–8 or wide ranges within
1 age group (ie, ages 0–44 years).9
One study focused on children and
young adults (birth to 24 years) with
life-threatening conditions found
multiple and lengthy hospitalizations
over the last year of life; however,
costs were not examined.10

Research suggests that children’s
end-of-life care is more resource
intensive than that of adults, with
estimated Medicaid expenditures in
the last year of life totaling $62 000 to
$110 000 US dollars, compared with
$28 000 US dollars for adults.2,3
More specifically, for children with
complex chronic conditions receiving
Medicaid, the total annual cost per
child averaged $82 000 US dollars,
with the vast majority spent on
inpatient services with little use of
hospice and home care.4 A significant
limitation of this research is that
less than one-third of deceased
children receive Medicaid benefits.3
In addition, these studies were
conducted before the passage of the
Patient Protection and Affordable
Care Act, when patients were
allowed to take advantage of hospice
benefits while still pursuing curative
treatments.5 Before this time, parents
may have waived hospice benefits to
continue with curative treatments.
Consequently, children included in
earlier research were likely different
from the larger population of
children who died at that time.

METHODS

Because of universal health care
coverage in Canada, health care
expenditures across a range of

About 3300 children age ≤19 years
die each year in Canada. About onethird of these deaths occur in the
province of Ontario,11 making it an
ideal province to study to address
gaps in the current literature.

Data Sources
Eligible children were identified
and demographic information
was collected by using the Ontario
Registered Persons Database, and
health care use was determined
by using the following databases
(described elsewhere12): Continuing
Care Reporting System; Home Care
Database; Resident Assessment
Instrument-Home Care; Canadian
Institute for Health InformationDischarge Abstract Database;
National Ambulatory Care Reporting
System; Ontario Health Insurance
Plan Claims Database; and Assistive
Devices Program.

Measures
Demographics

We conducted a population-based
retrospective cohort study using
administrative data to examine
demographics, diagnosis, location
of death, and health care use and
costs incurred by decedents age ≤19
years in the last year of life. By using
encrypted health card numbers as
unique identifiers, records were
linked across relevant administrative
databases. This study was approved
by the research ethics board at the
Institute for Clinical Evaluative
Sciences, Sunnybrook Health Sciences
Centre, and the Ottawa Hospital
Research Institute. Written consent
was not obtained because data were
deidentified and anonymized.

Cohort
Children who died in Ontario, Canada
during a 3-year period from April
1, 2010 to March 31, 2013 were
included. Age at the time of death
was used to determine eligibility.
Infants <30 days of age at the time
of death were excluded (n = 2463)
because the majority did not have
health card numbers to facilitate data
linkages, resulting in large amounts
of missing data.

Age categories were based on those
used by Statistics Canada except
for the youngest age group, where
infants age ≤30 days were excluded.
Age categories were 31 days to 1
year, 1 to 4 years, 5 to 9 years, 10
to 14 years, and 15 to 19 years.
Statistics Canada census data and
postal codes were used to determine
income and rurality, following wellestablished methods.13,14

Cause of Death
We created 4 broad categories
of diseases based on those used
by Knapp and collegues15 and
the International Classification of
Disease, Tenth Revision (ICD-10)16:
(1) perinatal/congenital causes
of death, which includes ICD-10
chapters 15 to 17 (eg, conditions
related to pregnancy or that began
in the perinatal period, congenital
malformations, and chromosomal
anomalies); (2) chronic causes
of death, which includes ICD-10
chapters 1 to 14 (eg, infectious
diseases, cancer, and disorders of
the organ, circulatory, and nervous
systems); (3) external causes
of death, which includes ICD-10
chapters 19 to 21 (eg, accidents,
assault, drowning, and complications
of medical care); and (4) other causes
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of death, which includes ICD-10
chapter 18 (eg, sudden infant death
syndrome, unexplained deaths, and
deaths associated with abnormal
clinical and laboratory findings).

Health Care–Related Variables
The location of death was categorized
into 4 groups: (1) the ICU; (2) an
institution, but outside of the ICU;
(3) the emergency department (ED);
or (4) a noninstitutional setting
(eg, at home, in the sole pediatric
freestanding hospice in the province
during the study period, or before
arrival to the ED [ie, after a motor
vehicle accident or suicide]). We
focused on the following 5 care
settings: (1) acute care (the ICU
and any acute care unit); (2) the
ED; (3) complex continuing care
(defined in Ontario as continuing,
medically complex, and specialized
services provided in hospitals for
those with a chronic illness)17; (4)
rehabilitation; and (5) home. The
mean and median number of days
spent in each setting was recorded
for both the last 30 and 90 days of
life. Health care use and cost were
assessed over the last year of life in
3 sectors: (1) continuing care (ie,
complex continuing care, home care,
and rehabilitation); (2) acute care
(ie, inpatient without ICU admission,
inpatient with ≥1 ICU admission,
and ED); and (3) outpatient care
(ie, outpatient clinics, physician
services, nonphysician services).
In contrast to “hospice care” in the
United States, pediatric hospices
in Canada are physical buildings
where expert pediatric palliative
care (PPC) teams provide respite,
symptom management, and end-oflife care. Admission and discharges to
pediatric hospices are currently not
included in administrative databases,
thus hospice could not be included as
a care setting or specific component
of health care use. Physician services
account for some costs in this setting,
although other costs are primarily
paid through philanthropic support
and therefore are not fully included

in our analysis. Other costs typically
associated with hospice care in the
United States are reflected in home
care costs in our study.

Statistical Analysis
Data were stratified by age
group and cause of death and
summarized by using proportions
or means. Multivariable analysis
was undertaken by using logistic
regression to examine the location
of death (ICU or ED versus other
locations) based on the following
covariates: age, income, rurality, and
cause of death.
To analyze cost data, all records
of health care use paid for by the
provincial Ministry of Health and Long
Term Care in the last year of life were
retrieved. The costs associated with
each record for each health sector and
each cause of death were estimated
by using costing methods described
elsewhere in detail.18 A payer
(Ministry of Health and Long Term
Care) costing perspective was taken
by using person-level health care
expenditures that account for health
care use and cost information per
use. All costs were expressed in 2013
Canadian dollars, and past costs were
inflated by using the health care–
specific yearly Consumer Price Index
reported by Statistics Canada. For
cost data, we calculated means and
medians to facilitate comparison with
other studies reporting means and to
better represent data skewed by the
small number of high-cost users. We
also examined mean costs by month
before death and cause of death.
All statistical tests were two-tailed,
and P < .05 was used to determine
statistical significance. We used SAS
version 9.3 (SAS Institute, Inc, Cary,
NC) for all analyses.

RESULTS
Cohort Demographics
During our 3-year study period, 1620
children age 1 month to 19 years died

in Ontario, Canada. More boys than
girls (969 vs 651) died across the
sample, with the largest proportion
of deaths (37.6%) occurring in the
15- to 19-year-old age group (Table 1).
The largest proportion of children
were diagnosed with a chronic
disease (41.6%), with wide variation
across age groups (Table 1).

Location of Care and Death
The majority of children (75.9%) died
in an institution, including 35.8% in
the ICU and 30.9% in the ED (Table 2).
The location of death was generally
reflective of the underlying diagnosis;
the highest portion of deaths from
perinatal/congenital illnesses
occurred in the ICU (62.0%), whereas
the highest proportion of deaths from
external causes occurred in the ED or
ICU (65.3%). Children with chronic
illnesses also tended to die more often
in an ICU setting (40.8%), whereas a
small proportion died outside of an
institution (20.3%).
Regardless of the cause of death,
children received the most care in
acute care settings over the last 30
(mean, 6.7 days) and 90 days (mean,
14.6 days) of life (Table 2). Complex
continuing care and the ED had the
next highest mean number of days,
with little use of home care in any
disease group.
A smaller sample of 1344 was
used in multivariable analysis due
to missing data for ≥1 covariates,
particularly in the youngest age
group. Age and cause of death were
significant in the odds of dying in
the ICU or ED compared with other
locations (Table 3). Compared with
15- to 19-year-old children, infants
<1 year of age had >4 times the odds
of dying in the ICU or ED (odds ratio
[OR] = 4.44; 95% confidence interval
[CI] =2.64–7.45), and children aged
1 to 4 years had >3 times the odds
(OR = 3.34, 95% CI = 2.34–4.78)
and those aged 10 to 14 years had
over twice the odds (OR = 2.06; 95%
CI = 1.45–2.92) of dying in those
locations. Children with a cause of
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TABLE 1 Cohort Demographics by Age (n = 1620)
Age of Decedent

Sex, n (%)
Girl
Boy
Income quintile, n (%)
Lowest
Low
Middle
High
Highest
Missing
Rurality, n (%)
Urban
Rural
Missing
Cause of death, n (%)
Perinatal/ congenital
Chronic
External
Other
Missing

Total

P

31 d–1 y

1–4 y

5–9 y

10–14 y

15–19 y

n = 385

n = 259

n = 156

n = 211

n = 609

158 (41.0)
227 (59.0)

105 (40.5)
154 (59.5)

73 (46.8)
83 (53.2)

98 (46.4)
113 (53.6)

217 (35.6)
392 (64.4)

651 (40.2)
969 (59.8)

.02

49 (12.7)
26 (6.8)
27 (7.0)
25 (6.5)
16 (4.2)
242 (62.9)

64 (24.6)
48 (18.4)
49 (18.8)
52 (20.0)
40–45 (16.3)
0–10 (1.9)

44 (28.2)
22 (14.1)
24 (15.4)
36 (23.1)
30 (19.2)
0 (0)

40 (18.6)
46 (21.4)
46 (21.4)
30–35 (15.1)
46 (21.4)
0–10 (2.3)

136 (22.3)
120 (19.7)
123 (20.2)
102 (16.8)
120 (19.7)
8 (1.3)

333 (20.6)
262 (16.2)
269 (16.6)
246 (15.2)
253 (15.6)
257 (15.9)

<.0001

126 (32.7)
20 (5.2)
239 (62.1)

216 (82.0)
40–45 (16.1)
0–10 (1.9)

132 (84.6)
24 (15.4)
0 (0)

165 (78.2)
46 (21.8)
0 (0)

485 (79.2)
120 – 125 (20.0)
0–10 (0.8)

1124 (69.4)
255 (15.7)
241 (14.9)

<.0001

149 (38.5)
118 (30.5)
23 (5.9)
90–95 (23.9)
0–10 (1.3)

32 (12.1)
139 (52.8)
70 (26.6)
15–20 (6.6)
0–10 (1.9)

14 (9.1)
98 (63.6)
32 (20.8)
0–10 (3.3)
0–10 (3.3)

18 (8.5)
122 (57.3)
63 (29.6)
0–10 (2.4)
0–10 (2.4)

21 (3.5)
197 (32.4)
365 (59.9)
18 (3.0)
8 (1.3)

234 (14.4)
674 (41.6)
553 (34.1)
137 (8.5)
22 (1.4)

<.0001

Numbers <5 are not reported in any cell due to privacy issues. Ranges are included for at least 1 other cell in the corresponding row and column so totals can be reported. Proportions
reported for each range represent the midpoint of the range.

TABLE 2 Care Setting and Location of Death, by Cause of Death (n = 1620)

Care setting in last 30 d of life
(mean/median, d)
Acute care
ED
Complex continuing care
Rehabilitation
Home care
Total use
Care setting in last 90 d of life
(mean/median, d)
Acute care
ED
Complex continuing care
Rehabilitation
Home care
Total use
Location of death, n (%)*
ICU
ED
Non-ICU institution
Noninstitution

Perinatal /
Congenital

Chronic

External

Other

Missing

Total

n = 234

n = 674

n = 553

n = 137

n = 22

16.2/20.0
0.2/0
0/0
0/0
0/0
16.4/21.0

8.9/2.0
0.3/0
0.1/0
0/0
0/0
9.3/3.0

1.7/0
0.2/0
0/0
0/0
0/0
1.9/0

1.1/1.2
0.1/0.2
0/0
0/0
0/0.1
1.3/1.5

0/0
0/0
0/0
0/0
0/0
0/0

6.7/0
0.2/0
0/0
0/0
0/0
7.0/0

35.6/33.0
0.5/0
0/0
0/0
0/0
36.1/33.0

19.7/5.0
0.6/0
0.1/0
0/0
0/0
20.5/7.0

2.5/0
0.4/0
0/0
0/0
0/0
3.0/0

4.3/0
0.3/0.0
0/0
0/0
0/0.1
4.6/1.0

0/0
0/0
0/0
0/0
0/0
0/0

14.6/0
0.5/0
0.1/0
0/0
0/0
15.1/1.0

145 (62.0)
38 (16.2)
23 (9.8)
28 (12.0)

275 (40.8)
152 (22.6)
110 (16.3)
137 (20.3)

154 (27.9)
207 (37.4)
14 (2.5)
178 (32.2)

0–10 (3.5)
104 (73.5)
0–10 (3.5)
25–30 (19.4)

0–10 (15.4)
0 (0)
0–10 (15.4)
20–25 (69.2)

580 (35.8)
501 (30.9)
148 (9.1)
391 (24.1)

Numbers <5 are not reported in any cell due to privacy issues. Ranges are included for at least 1 other cell in the corresponding row and column so totals can be reported. Proportions
reported for each range represent the midpoint of the range.
* P < .0001

death due to a chronic condition,
compared with an external cause,
had almost 40% lower odds of dying
in the ICU or ED (OR = 0.60; 95%
CI = 0.46–0.79).

Health Care Use and Cost
The mean cost of health care in the
last year of life for children was
$78 332 (Canadian) with a total cost

of $124 million annually, and 75% of
these costs were incurred in the acute
care sector. The mean costs were
consistent in each of the 3 fiscal years
($78 293 in 2010, $76 915 in 2011,
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TABLE 3 Odds of Dying in the ICU or ED Versus Other Locations
Age
31 d–1 y
1–4 y
5–9 y
10–14 y
15–19 y
Sex
Boy
Girl
Income quintile
Lowest
Low
Middle
High
Highest
Rurality
Rural
Urban
Cause of death
Perinatal
Chronic
External
Other

ORa

95% CI

4.44
3.34
1.40
2.06
1.0 (reference)

2.64–7.45
2.34–4.78
0.96–2.05
1.45–2.92

1.13
1.0 (reference)

0.89–1.44

1.61
1.31
1.38
1.80
1.0 (reference)

1.13–2.30
0.91–1.88
0.95–1.99
1.23–2.64

1.16
1.0 (reference)

0.86–1.58

0.84
0.60
1.0 (reference)
0.94

0.53–1.35
0.46–0.79
0.49–1.77

Analysis is based on a sample of 1344 due to missing data on one or more covariates.
a OR >1 indicates more likely to die in ICU/ED.

and $79 962 in 2012). The median
total cost was lower at $18 450,
reflecting the impact of some highcost decedents. Table 4 reports the
number of children with at least 1
record in at least 1 health sector and
the associated mean and median cost
among users, by diagnosis category.

visit (98.5%) with lower proportions
having a drug/device paid for by the
provincial insurance (32.9%) or a
laboratory test (27.6%) with relatively
small average annual costs. Medians
for all sectors were lower than means,
again reflecting high-cost users, which
skew the data positively.

The highest median total costs were
for children in the perinatal/congenital
disease category ($103 472; quarter
[Q]1, $45 288; Q3, $218 889) followed
by chronic diseases ($63 101; Q1,
$14 479; Q3, $154 116) (Table 4).
Across all disease groups, the highest
mean hospital costs were among
those with at least 1 ICU visit (43.7%
of decedents) in the last year of life at
$116 630 (median, $60 843) (Table 4).
An additional 23.4% were admitted
to hospital but did not receive care in
the ICU in the final year of life, with a
mean cost of $29 516 (median, $6882).
The majority of children (80.0%) had
at least 1 ED visit, but at relatively
low cost (mean $1128). In contrast,
only 33.4% received home care at a
mean annual cost of $24 448. A large
proportion of decedents in their last
year of life had at least 1 physician

Figure 1 shows the mean costs
per child over the last year of life
by month before death and by
diagnosis. The mean cost in the last
month of life was $23 963, with
the highest mean costs for children
with perinatal/congenital illness
($48 476), followed by those with
chronic illness ($30 028). The mean
cost for children with perinatal/
congenital illnesses nearly doubled
between 12 and 5 months before
death, but then increased another 2.5
times over the last 4 months of life.
Children with chronic illness showed
a similar pattern, with mean costs
tripling over the last 4 months of life.

DISCUSSION
Our study is the first population-based
study to describe both the use and

cost of health care services across a
multitude of sectors at the end of life
for children. Despite a high number of
sudden deaths due to external causes,
where interaction with the health care
system was short, the mean health
care costs over the last year of life
for children was considerably higher
than for adults in the same province
($78 332 vs $53 661).12 These high
costs are particularly true for those <10
years of age and are driven by deaths
due to perinatal/congenital and chronic
conditions. The vast majority (67%) of
costs for children are incurred in acute
care settings, whereas the proportion
of acute care costs among adults at the
end of life is only 43%.12 In children,
costs increased more dramatically 5
months before death, whereas in adults,
a similar increase began at 3 months
before death.12
A large proportion of children with
perinatal/congenital (88.0%) or
chronic conditions (79.7%) died in an
acute care setting. These children also
spent much of the last 30 and 90 days
of life in hospital. End-of-life care and
death at home are the preference of
75% of Canadian adults19; however,
there is less evidence that parents
prefer home as the location of care
and death for children.20 For parents
of children who died of cancer cared
for at a single center in Ontario, 70.2%
preferred care over the last month
of life at home, 15.3% in the hospital,
and 6.9% in a freestanding hospice,
whereas 23.0% preferred the hospital
for the actual location of death.21 At
the time of the study, no freestanding
pediatric hospice was available for
these families, perhaps partially
explaining the low level of preference
for that location. Even for children in
our study with chronic diseases, <60%
used home care in the last 30 days
of life. We are unable to determine if
low home care use is due to lack of
available services or a lack of planning
and discussion about end-of-life care;
however, high acute care costs during
the last month of life for children with
chronic conditions suggests that more
families might have benefited from
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4343

83 (35.5)

167 838

79

34 (14.5)

234

69

19 (8.1)

14 954

1585 (162–
6375)
103 472
(45 288–
218 889)

47 (22–83)

2123
(1204–
3451)
10 155
(4842–
19 006)
66 (44–71)

11 264
(5661–
23 708)
99 163
(56 656–
226 225)
1174 (660–
2026)

4388
(1818–
17 304)
0

0

Median, $
(Q1–Q3)

236
(35.1)
348
(51.8)
672

152
(22.6)

668
(99.4)

163
(24.2)

587
(87.4)

345
(51.3)

188
(28.0)

0–10
(0.7)

389
(57.9)

10–15
(1.9)

Users,
n (%)

112 623

5444

122

73

10 867

17 035

1255

127 574

47 016

3909

25 729

10 699

Mean, $

Chronic

66
(28–137)
2547 (517–
6630)
63 101
(14 479–
154 116)

12 595
(2747–
24 166)
7217
(2259–
14 971)
45 (44–68)

18 621
(6344–
42 724)
71 209
(23 330–
181 488)
926 (548–
1530)

6640
(2157–
19 673)
7996
(3102–
19 330)
3909 (198–
7620)

Median, $
(Q1–Q3)

530

71 (13.4)

152 (28.7)

131 (24.7)

515 (97.2)

29 (5.5)

434 (81.9)

136 (25.7)

81 (15.3)

0

19 (3.6)

b

Users,
n (%)

13 071

1101

89

134

2601

1905

945

29 668

8522

0

15 067

b

Mean, $

External

118
(45–647)
1963 (638–
10 407)

58 (33–116)

44 (44–45)

912 (300–
3502)

1358 (848–
1722)

5231
(2455–
7788)
13 124
(4250–
31 231)
696 (367–
1274)

0

1843 (914–
10 208)

b

Median, $
(Q1–Q3)

136

15–20
(12.9)
19 (14.0)

8 (5.9)

134
(98.5)

0–10
(3.7)

116
(85.3)

24 (17.6)

71 (52.2)

0

10 (27.8)

0

Users,
n (%)

13 599

2445

63

45

1300

1608

545

46 258

2911

0

24 249

0

Mean, $

Other

37 (13–
1296)
2037 (1049–
5863)

54 (22–83)

44 (44–45)

574 (297–
1345)

1920 (826–
2078)

23 202
(6228–
65 822)
363 (161–
697)

1288 (769–
1831)

0

3748 (1462–
25 013)

0

Median, $
(Q1–Q3)

435–440
(27.6)
521
(32.9)
1584

313
(19.8)

1560
(98.5)

206
(13.0)

1267
(80.0)

692
(43.7)

370
(23.4)

0–10
(0.3)

529
(33.4)

10–15
(0.8)

Users,
n (%)

78 332

4567

105

97

8068

14 215

1128

116 631

29 516

3909

24 448

9923

Mean, $

Totala

1585 (204–
5928)
18 450
(1744–
98 121)

60 (28–129)

45 (44–66)

3499 (664–
10 687)

9244 (1555–
20 635)

60 843
(15 213–
152 393)
803 (416–
1435)

6882 (2071–
22 525)

3909 (198–
7620)

6971 (2414–
18 443)

2219 (2157–
19 673)

Median, $
(Q1–Q3)

All dollar values are in 2013 Canadian dollars. Numbers <5 are not reported in any cell due to privacy issues. Ranges are included for at least 1 other cell in the corresponding row and column so totals can be reported. Proportions reported for
each range represent the midpoint of the range. OHIP, Ontario Health Insurance Plan.
a An additional 12 users with missing cause of death are included in the totals, but could not be reported separately due to small numbers in each cell.
b Only 1 user, so mean, median, and Q1–Q3 are equivalent and could not be reported due to privacy issues.

Total cost

Nonphysician
services
(OHIP)
Laboratory
(OHIP)
Drugs/devices

232
(99.1)

Physician
services

1682

130
(55.6)

8321

168 718

187
(80.0)

10–15
(5.3)

39 498

30 (12.8)

0

217 712

110
(47.0)

0

0

Mean, $

0

Outpatient care
sectors
Outpatient
clinics

Acute care
sectors
Inpatient
without ICU
admission
Inpatient with
≥1 ICU
admission
ED

Rehabilitation

Continuing care
sectors
Complex
continuing
care
Home care

Users, n
(%)

Perinatal

TABLE 4 Use and Cost by Sector and Cause of Death in the Last Year of Life

home care. In a study of children with a
wide variety of diagnoses who received
care from a PPC team associated
with a well-established freestanding
hospice, the location of death was
evenly divided among hospital, home,
and hospice,22 suggesting that when
appropriate supports are available in
each location, families have greater
choice and fewer deaths happen in
acute care settings.

Involvement of specialized PPC teams
may be one method for reducing the
high cost of end-of-life care while also
improving quality, particularly for
children whose death is foreseeable.
Involvement of PPC teams is associated
with shorter lengths of hospital stay,
reduced aggressive interventions and
deaths in the ICU,23–25
increased likelihood of death at home
or a freestanding hospice,23,26,27
improved communication about the
goals of care,28 and increased quality
of life.28 However, a recent systematic
review found conflicting results with
6 of 8 included studies indicating
reduced overall costs when care was
provided by a PPC team, but 2 studies
finding an increase in costs.29 Most
included studies, plus a more recent
analysis of costs associated with
specialist PPC services, focused only
on hospital-based costs rather than
including costs that may have shifted
to other settings, such as home care
and hospice.29,30 Because of universal
health care coverage in Canada, we
were able to track expenditures across
multiple sectors, including home care;
however, the costs associated with care
in a freestanding hospice paid through
philanthropic support were not
included in our analysis. Unfortunately,
we were also unable to determine
which children received specialized
PPC services due to nonspecific billing
codes used by these teams. Additional
work is needed to track the cost and
use of specialist PPC services and
hospices at a population level because
the availability of these services and
facilities continues to grow in Canada.31

FIGURE 1
Mean costs in the last year of life by month and cause of death. Note: All dollar values are in 2013
Canadian dollars.

Our findings are potentially
generalizable to other countries with
similar health systems (eg, England
and Norway); however, differences
in end-of-life care practices have
been demonstrated across developed
countries.32 Due to a lack of health
card numbers to facilitate linkages
across databases, we excluded 2463
infants <1 month of age from our
analysis. This group of children likely
received high-intensity care over
short time frames, which may have
additionally increased the mean
and median costs of the youngest
age group in our study if their data
were included. This group may
represent additional opportunities
to optimize care. The majority of
rehabilitation services for children
in Ontario are funded through the
Ministry of Children and Youth
Services rather than through the
Ministry of Health, therefore, not
all associated rehabilitation costs
were included in our analysis. Given
that these services are provided
to 74 000 children with moderate
to severe disabilities in Ontario
each year,33 it is likely that some
children received these services at
unknown additional cost. Similarly,
prescription drug costs are not
fully covered by provincial health
insurance and therefore are likely
underrepresented in our analysis.

CONCLUSIONS
Children currently receive the majority
of their end-of-life care in acute care
settings at a high cost to the health
care system. Although some costs are
appropriate and unavoidable, there are
likely opportunities to optimize costs
in each setting. This study provides
important information about children’s
health care use and cost at the end
of life at a population level, but does
not speak to the quality of care or the
decision-making process around health
care use. Particularly for children
with perinatal/congenital or chronic
conditions, additional research is
needed to assess whether the goals of
care are appropriately discussed early
in the disease process and whether the
care provided fits with these goals. In
addition, research is needed to assess
the role of specialized PPC services
and hospices in optimizing care and
potentially reducing costs.

ABBREVIATIONS
CI: confidence interval
ED: emergency department
ICD-10: International
Classification of
Diseases, Tenth Revision
OR: odds ratio
PPC: pediatric palliative care
Q: quarter
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