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Abstract

Background Children with life-threatening conditions frequently experience high intensity care at the end of life,
though most of this research only focused on children with cancer. Some research suggests inequities in care pro-
vided based on age, disease type, socioeconomic status, and distance that the child lives from a tertiary hospital. We
examined: 1) the prevalence of indicators of high intensity end-of-life care (e.g., hospital stays, intensive care unit [ICU]
stays, death in ICU, use of cardiopulmonary resuscitation [CPR], use of mechanical ventilation) and 2) the association
between demographic and diagnostic factors and each indicator for children with any life-threatening condition

in Canada.

Methods We conducted a population-based retrospective cohort study using linked health administrative data

to examine care provided in the last 14, 30, and 90 days of life to children who died between 3 months and 19 years
of age from January 1, 2008 to December 31, 2014 from any underlying life-threatening medical condition. Logistic
regression was used to model the association between demographic and diagnostic variables and each indicator
of high intensity end-of-life care except number of hospital days where negative binomial regression was used.

Results Across 2435 child decedents, the most common diagnoses included neurology (51.1%), oncology (38.0%),
and congenital illness (35.9%), with 50.9% of children having diagnoses in three or more categories. In the last 30 days
of life, 42.5% (n=1035) of the children had an ICU stay and 36.1% (n=_880) died in ICU. Children with cancer had lower
odds of an ICU stay (OR=0.47; 95% Cl=0.36-0.62) and ICU death (OR=0.37; 95%C|=0.28-0.50) than children with any
other diagnoses. Children with 3 or more diagnoses (vs. 1 diagnosis) had higher odds of > 1 hospital stay in the last

30 days of life (OR=2.08; 95%C|=1.29-3.35). Living >400 km (vs < 50 km) from a tertiary pediatric hospital was associ-
ated with higher odds of multiple hospitalizations (OR=2.09; 95%C| = 1.33-3.33).

Conclusion High intensity end of life care is prevalent in children who die from life threatening conditions, par-
ticularly those with a non-cancer diagnosis. Further research is needed to understand and identify opportunities
to enhance care across disease groups.
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Background

Frequent use of high intensity interventions such as
admission to the intensive care unit (ICU), hospital stays,
use of mechanical intervention, and death in hospital
have been demonstrated over the last 30 days of life in
children with cancer across several studies and countries
[1-9]. Use of high intensity interventions may increase
symptom burden and reduce quality of life [10-12] which
have been associated with complicated grief and depres-
sion in parents following the child’s death [13]. Potential
disparities have been noted in the use of these interven-
tions including higher use in younger children [7, 9], in
those with leukemia versus other cancer types [1, 3, 6,
7], in children from minority groups [7], or who were
socially [3] or economically disadvantaged [2], and in
children who lived closer to the treating hospital [7].

While cancer remains a leading cause of death, it
accounts for only a quarter of life-threatening conditions
in children [14]. Other conditions include those similar
to cancer where curative treatments may fail (e.g., organ
failure); those where life-prolonging treatments are avail-
able but are ultimately fatal (e.g., Duchenne muscular
dystrophy); progressive conditions (e.g., severe metabolic
conditions); and static but irreversible conditions where
complications may result in death (e.g., severe cerebral
palsy) [15]. While a few studies have been conducted in
children with these wider range of conditions to exam-
ine the use of high intensity end-of-life (EOL) interven-
tions and the potential influence of sociodemographic
factors [16—18], the question has not been evaluated with
national population-based data.

Analysis of health administrative data may reveal
patient characteristics associated with needs, optimal/
sub-optimal care, and opportunities to optimize service
use and enhance care quality across the full population of
children with life-threatening conditions. We examined
the prevalence of indicators of high intensity EOL care
in the last 14, 30, and 90 days of life and the association
between demographic and diagnostic factors and each
indicator of high intensity care for children who died
from a life-threatening condition in Canada.

Methods

Population and cohort

In this observational, retrospective cohort study we
examined the population of Canadian children who died
between 3 months and 19 years of age from January 1,
2008 through December 31, 2014 from an underlying
life-threatening medical condition using linked health
administrative datasets: Canadian Vital Statistics Data-
base (CVSD), Discharge Abstracts Database (DAD) and
National Ambulatory Care Reporting System (NACRS).
The CVSD is a census of all deaths occurring in Canada
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each year, with relevant demographic and cause of death
information coded using the International Classifica-
tion of Diseases, 10%"edition (ICD-10) [19]. The DAD
includes administrative, clinical, and demographic infor-
mation on hospital discharges from all provinces and
territories, except Quebec. NACRS contains informa-
tion on care provided in the emergency department
(ED) and other ambulatory care settings but was only
available for Ontario and Alberta during the study time
frame [20]. NACRS was only used as part of a sensitivity
analysis described further below. The CVSD was linked
to the DAD at the individual transactional level for fis-
cal years 2004/2005 to 2014/2015, allowing for a three-
year observational window leading up to deaths which
occurred on or after January 1, 2008. The observational
window was required to determine the presence of rel-
evant ICD10 codes for life-threatening conditions in the
three years before death as well as the care provided in
the last 90 days of life for those who died early in 2008.
The linkage was enabled by Statistics Canada through
use of a unique identifying number created in the Social
Data Linkage Environment (SDLE), which is a collec-
tion of identifiers from different datasets. Individuals in
the CVSD were linked to the SDLE, which in turn was
linked to transactions in the DAD and NACRS. Linkage
was done using date of birth, postal code, sex, and health
insurance number. Decedents for which a good qual-
ity link could not be established were excluded from the
cohort.

Those residing or dying in Quebec were excluded due
to lack of coverage of this province in the DAD. Due to
small sample sizes and unique features of healthcare
provision in northern Canada, decedents residing or
dying in the Yukon, Northwest Territories, and Nunavut
were also excluded. Infants under three months of age
were removed to avoid censoring in calculation of rates
of health care use leading up to death [21]. To identify
decedents with an underlying life-threating condition,
we first excluded those with a primary cause of death
in the CVSD listed as external (ICD10: V01-Y36; e.g.,
motor vehicle accident, suicide) or Sudden Infant Death
Syndrome (R95). Then, based on a list of ICD10 codes
(Supplemental File A) for life-threatening conditions [22,
23] and recommendations for maximizing the popula-
tion size of those with life-threatening conditions using
administrative data [24], we excluded those without a
relevant ICD10 code listed as the primary or contribut-
ing causes of death or in the diagnostic codes recorded
for each hospital admission over the three years prior to
death.

Those with missing or likely erroneous data such as
a date of death occurring months before last hospital
admission were removed. Another potential data error
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included those listed in the CVSD as dying in hospital,
but without a DAD record within three days of death.
Since deaths in the ED would be coded as a hospital
death in the CVSD but are recorded in NACRS rather
than DAD, we assumed that these deaths occurred in
the ED. In Ontario and Alberta, the only provinces with
NACRS during the study timeframe [20], we excluded
cases with no record in DAD or NACRS, within 3 days
of the CVSD-reported hospital death. A sensitivity analy-
sis (available on request) indicated minimal difference in
findings with and without the excluded cases. As well,
demographic characteristics were similar in the excluded
and included cases except for geographic region, which
may reflect differences in reporting across provinces.

Measures

Outcomes

Indicators of high intensity EOL care were chosen based
on previous studies of the intensity of EOL care in adults
[25-27] and children [1] and the availability of data in the
DAD. Indicators, created using DAD admission and dis-
charge dates or intervention codes, included: 1)>1 ICU
stay in the 30 and 14 days before death; 2)>2 hospital
stays in the 30 and 14 days before death; 3) death in ICU;
4) use of mechanical ventilation in the 14 days before
death; 5) in-hospital CPR in the 14 days before death; and
6) number of days in hospital over the last 30 and 90 days
of life.

Demographic predictors

Sex and age were taken directly from the CVSD file.
Postal Code Conversion File Plus was used to deter-
mine income quintiles according to residing neighbour-
hood at the time of death; rurality, with centres having a
population < 10,000 classified as rural [28]; and distance
from tertiary pediatric hospital using longitude and lati-
tude data. For the latter, distance from the closest ter-
tiary pediatric hospital was categorized into<50 km,
50-199 km, 200-400 km, and>400 km to represent
increasingly more complex trips (i.e., an easy day trip
both ways, a more substantial day trip both ways, a trip
likely involving a stay overnight, and an overnight trip
possibly involving a plane ride) [29].

Diagnostic predictors

Predictor variables were created for diagnostic catego-
ries consistent with a life-threating condition: neurology,
haematology, oncology, metabolic, respiratory, circula-
tory, gastrointestinal, genitourinary, perinatal, congenital,
and other (e.g., systemic lupus) (See Supplemental File A)
[22, 23]. Decedents had to be assigned to at least one cat-
egory but could be assigned to multiple categories. Con-
sistent with previous research [16, 17] we also created a
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“diagnostic complexity” variable indicating whether the
child had diagnoses in 1, 2, or 3+ categories.

Control variable

Region of residence was used as a control variable rather
than a predictor to reduce the differences in data qual-
ity by province (e.g., higher frequencies of hospital
deaths based on the CVSD than could be verified using
the DAD). However, region of residence was reported in
the demographic information with some provinces com-
bined to avoid small cell sizes: Atlantic (Newfoundland
and Labrador; Prince Edward Island, Nova Scotia, and
New Brunswick), Ontario, Prairies (Manitoba and Sas-
katchewan), Alberta, and British Columbia.

Statistical analysis

SAS (version 9.4) was used for all analyses. Descriptive
statistics were produced to summarize demographic
characteristics and prevalence of high intensity EOL
care indicators. We used logistic regression to model
the association between the predictor variables and each
indicator of high intensity EOL care except number of
hospital days where, negative binomial regression was
used. Model predictors, selected a prioriincluded age,
sex, income quintile, rurality, distance from tertiary pedi-
atric centre, diagnosis, and diagnostic complexity. As full
fit was desired, we left variables in each model regardless
of p-value [30]. Model diagnostics were undertaken prior
to selecting the final models for each outcome. We tested
for multicollinearity using the threshold of VIF<5. All
logistic regression models had a significant Likelihood
Ratio (Chi Square) test. To determine the appropriate-
ness of using Negative Binomial regression vs. Poisson
regression, we assessed the dispersion statistic. Region
of residence was controlled for in all models. All statisti-
cal tests were two-sided; a value of p<0.05 was used to
establish statistical significance.

Results

A total of 2435 children died from a life-threatening con-
dition between January 1, 2008 and December 31, 2014
(Fig. 1). The three most common diagnostic categories
were neurology (50.1%), oncology (38.0%), and congeni-
tal (35.9%) with 50.9% having diagnoses in >3 categories
(Table 1). The prevalence of each high intensity EOL care
indicator is provided in Table 2. Of note, 42.5% (1 =1035)
children had at least one ICU stay in the last 30 days of
life and 36.1% (n=880) died there.

The odds significantly associated with each indica-
tor of high intensity EOL care according to the demo-
graphic and diagnostic predictors are found in Table 3.
Among demographic predictors, age was most con-
sistently associated with indicators. Decedents aged
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¢ Exclude non-Canadian residents,
residents from Quebec and the
Territories

* Exclude deaths occurring outside

N=9,550

Canada, in Quebec or Territories

¢ Exclude < 3 months of age

* Exclude cases without a good quality
link between CVSD and DAD

Exclude cases whose death
was due to an external cause
(n=4800)

Exclude cases without a

diagnosis consistent with a
life-threatening illness found
in the DAD during the
observation period (n=2240)

Exclude cases without a DAD

(or NACRS if in a province

» and year with coverage)
record within 3 days of CVSD-
v recorded death date (n=75)

N=2,435

Fig. 1 Flow chart of cohort selection

3 months to less than 1 year had higher odds of ICU
stays (30 days: OR=2.95, 95% CI=2.11-4.11; 14 days:
OR=2.69, 95% CI=1.93-3.75), ICU death (OR=2.33,
95% CI=1.66-3.27), mechanical ventilation (OR=2.49,
95% CI=1.78-3.48) within 2 weeks of death and more
days in hospital (30 days: RR=1.99, 95% CI=1.58-2.50;
90 days: RR=2.91, 95% CI=2.33-3.63) compared to the
oldest cohort members. By contrast, while the effects
were smaller, those aged 5 to 9 years had lower odds of
the above-mentioned indicators, as well as lower odds of
multiple hospital stays 30 (OR=0.71, 95% CI=0.51-0.97)
and 14 days before death (OR=0.57, 95% CI1=0.37-0.89),
compared to the oldest group. Those aged 10 tol4 years
also had lower odds of multiple hospital stays in the 30
(OR=0.59, 95% CI=0.42-0.83) and 14 (OR=0.50, 95%
CI=0.32-0.79) days before death.

Living further away from a tertiary pediatric hospital
was associated with higher odds of multiple hospitaliza-
tions 30 and 14 days before death. Those furthest away
(>400 km) compared to closest (<50 km) also had higher
odds of in-hospital CPR in the 14 days before death
(OR=2.11, 95% CI=1.15-3.90). Those 50—-99 km from
the pediatric centre had lower odds of ICU admission
30 days before death (OR=0.75, 95% CI=0.60-0.94); no
effect was found for the 14-day version of the indicator.

Higher rates of hospital days in the 30 and 90 days
before death were found in the lowest income level com-
pared to the highest (30 days: RR=1.25, 95% CI=1.02—
1.52; 90 days: RR=1.33, 95% CI=1.10-1.61). Sex and

rurality were not associated with any high intensity EOL
care indicator.

Each diagnosis was associated with at least one high
intensity indicator, but strength and direction varied.
Respiratory, circulatory, gastrointestinal, and genitou-
rinary diagnoses were associated with higher odds of
at least five different high intensity indicators including
ICU stays in the last 30 and 14 days of life, ICU death, use
of mechanical ventilation, and number of hospital days
in the last 30 and 90 days of life. The largest odds ratios
were observed for genitourinary diagnoses. By contrast,
oncology and metabolic conditions were associated with
lower odds of ICU stays, death in ICU, use of mechanical
ventilation, and use of CPR in hospital, with the largest
effects found for oncology. However, those with oncology
conditions had higher number of hospital days in the last
30 and 90 days of life. Those with three or more diagno-
ses had higher odds of multiple hospitalizations within
both 30 (OR=2.08, 95% CI=1.29-3.35) and 14 days
(OR=1.87, 95% CI=1.01-3.44) of death and spent more
time in hospital (30 days: RR=1.65, 95% CI=1.25-2.19;
90 days: RR=1.86, 95% CI=1.42-2.44) than those with a
single diagnosis.

Discussion

Our findings highlight the large number of children who
died from non-cancer diagnoses in Canada and the high
prevalence of indicators of high intensity EOL care. High
intensity care was associated with several predictors
including younger age (less than 1), longer distance from
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Table 1 Demographic characteristics of children who died
from a life-threatening condition between January 1, 2008 and
December 31,2014 (n=2435)

Patient Characteristic N(%)
Sex
Male 1295 (53.3)
Female 1135 (46.7)
Age
3 months—1 year 380 (15.6)
1—4 years 600 (24.6)
5—9 years 420(17.2)
10—14 years 410 (16.8)
15—19 years 625 (25.7)
Diagnostic Categories
Neurology 1220 (50.1)
Haematology 720 (29.6)
Oncology 925 (38.0)
Metabolic 640 (26.3)
Respiratory 620 (25.5)
Circulatory 450 (18.5)
Gastrointestinal 295 (12.1)
Genitourinary 390 (16.0)
Perinatal 385 (15.8)
Congenital 875 (35.9)
Other 315(12.9)
Diagnostic Complexity
1T only 480 (19.7)
2 only 710 (29.2)
3 or more 1240 (50.9)
Income Quintile
1 (lowest) 510(21.2)
2 495 (20.6)
3 425(17.7)
4 560 (23.3)
5 (highest) 415(17.3)
Region of Residence
Ontario 1205 (49.5)
Atlantic 200 (8.2)
Prairies 300 (12.3)
Alberta 425 (17.5)
British Columbia 305 (12.5)
Rurality
Rural 500 (20.7)
Urban 1915 (79.3)
Distance from Pediatric Hospital
<50km 1270 (52.6)
50-199 km 710 (29.4)
200-400 km 320(13.3)
>400 km 115 (4.8)
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a tertiary hospital (>400 km), lower income, diagnostic
category (e.g., respiratory and genitourinary), and higher
diagnostic complexity.

The most common diagnostic category in our study
was neurology (51.1%). Neurological conditions were
also identified as the most common category of life-
threatening conditions in research conducted across 40
pediatric hospitals in the United States (46%) [16] and
in California (46%) [17] for children aged 1 to 18 years.
Meanwhile, congenital conditions were identified as the
most common diagnosis in a study across the United
Kingdom focused on children from birth to 19 years
living with life-threatening conditions; highlighting
the differences in prevalence of diagnoses based on
the child’s age [31]. While cancer was among the top
three most common diagnostic categories across all
four studies, the prevalence of non-cancer diagnoses
highlights the importance of examining all children
with life-threatening conditions. This larger population
includes many children with multiple diagnoses: with
50.9% having diagnoses in three or more categories in
our study compared with 34% across the United States
[16] and 42% in California [17]. The higher propor-
tion of multiple diagnoses in Canadian children may
reflect differences in how diagnoses are recorded and
how many fields were searched for relevant diagnoses
among the studies [24].

Children with cancer in our sample had reduced odds
of experiencing all high intensity indicators except
hospital stays where they had increased odds of hav-
ing more than one hospital stay in the last 30 days of
life and spent more days in hospital in the last 30 and
90 days of life. Previous research in Ontario, Canada
focused only on children with cancer found a similar
proportion of children with more than one hospital stay
in the last 30 days of life (17.6% vs 19.7%), but a much
lower proportion of children who stayed in ICU dur-
ing the last 30 days of life (21.7% vs 42.5%) which may
reflect some provincial differences in the way care is
provided or the resources available [1]. The vast major-
ity of research to date has focused on children with
cancer, yet our study demonstrates that high intensity
EOL care is more prevalent in children with non-cancer
diagnoses. Those with genitourinary conditions had the
highest odds of most high-intensity indicators. These
conditions included both chronic and acute kidney dis-
ease which may have necessitated admission to hospital
or ICU for dialysis, particularly in the face of comor-
bid conditions. It is critically important to further
study children with the full breadth of life-threatening
conditions to better understand the impact of differ-
ences in disease trajectory particularly with the rising
prevalence of rare diseases and medical complexity



Widger et al. BMC Pediatrics (2023) 23:375 Page 6 of 10
Table 2 Prevalence of indicators of high intensity end-of-life care (n=2435)

Indicator N (%)

ICU? stay in last 30 days of life 1035 (42.5)

ICU? stay in the last 14 days of life 975 (40.4)

Two or more hospital stays in the last 30 days of life 480 (19.7)

Two or more hospital stays in the last 14 days of life 255(10.7)

Death in the ICU? 880 (36.1)

Use of mechanical ventilation in last 14 days of life 800 (32.9)
In-hospital cardiopulmonary resuscitation in the last 14 days of life 235(9.7)

Median (IQR? number of hospital days in the last 30 days of life
Median (IQR?) number of hospital days in the last 90 days of life

4 days (20 days)
10 days (34 days)

? ICU Intensive Care Unit, QR interquartile range

in children [31, 32] and challenges with prognostica-
tion [33] which may result in different opportunities to
enhance the care provided across disease groups.

Several studies have noted the high reliance on medi-
cal technology, as well as high use and cost of health
care throughout illness in children with complex
chronic conditions [17, 32, 34—-36], many of which are
also life-threatening. In the last 30 days of life, 33.6%
(2911/8654) of children with a complex chronic con-
dition, age 1- 21 years who died in California between
2000 and 2013 study were admitted to the ICU [17]
while 42.5% of our sample had an ICU stay. The higher
proportion of ICU stays in our study is likely due to
inclusion of children<1 year of age, who were nearly 3
times more likely to have an ICU stay than adolescents.
The proportion of children in our study who received
CPR (9.7%) was similar to that reported in the Califor-
nia study (11%; 969/8654). Both studies only captured
CPR use in the hospital setting thus are likely under-
estimates given that CPR may have been provided at
home or in the ED. However, if the child was in hos-
pital, there should have been more time for discussion
of its use, while providing CPR in other locations may
have been due to an acute change in status and thus in
line with goals of care.

Some research has found an association between low
income and high intensity care at the EOL both in coun-
tries with primarily private [4, 17] and socialized health
care systems [3, 21]. However, in our sample, those in
the lowest income quintile did not have increased odds
of experiencing any high intensity EOL care indicators
except higher rates of hospital days over the last 30 and
90 days of life. Similarly, research focused on children liv-
ing with complex chronic conditions found those with
lower scores on the Child Opportunity Index (a multi-
dimensional measure of 29 indicators related to educa-
tion, health and environment, and social and economic
opportunity) spent more time in hospital [37]. Increased

resources both at home and in the hospital specifically
designed for children from low-income areas may enable
them to spend more time at home [37]. Further examina-
tion of home care use in this population may also uncover
additional opportunities for improvement.

While 50% of the cohort lived within 50 km of a pedi-
atric hospital, nearly 20% lived 200 km or further, mean-
ing a visit to the pediatric hospital likely required an
overnight stay. These children were more likely to have
multiple admissions in the last 15 and 30 days of life than
those who lived close to the hospital. It is possible chil-
dren were admitted to hospital to facilitate conduct of
various tests and meeting multiple specialists over a few
days, while children living closer could more easily make
several outpatient visits to receive the same care. As well,
a lack of comprehensive home care for children living
further away from the tertiary centre may have necessi-
tated more frequent hospital admissions to provide care.
Data on home care and outpatient visits are not available
nationally [20] but should be further examined provin-
cially, where possible, to understand interactions with the
health system across care sectors.

While spending less time in hospital is typically associ-
ated with higher quality care [16, 26], it is possible that
being in hospital offered greater opportunities for dis-
cussion and planning among the child, family, and cli-
nicians which reduced the odds of experiencing other
indicators of high intensity care at the EOL. Children
with cancer and those with greater diagnostic complex-
ity spent more time in hospital and those with the great-
est complexity (3 or more diagnoses) had higher odds of
more than one hospital stay in the last 14 and 30 days of
life yet did not have higher odds of other high intensity
interventions. Those with cancer had lower odds of high
intensity care. Children with cancer may have a more
predictable trajectory towards death particularly if treat-
ments with curative intent have been stopped, potentially
allowing for discussion about also forgoing high intensity



Page 7 of 10

(2023) 23:375

Widger et al. BMC Pediatrics

sisoubelp 3|qissod yoes 1oy (1/0) S103ed1pUl JO 335 B Aq pajuasaidal sem sisoubelq

$101e21pUI I3Y10 ||B JO} PassaIdxa sonel SPPO ‘a)1] JO sAep 06 PUe O 3se| 3y Ul sAep [e)dsoy Jo Jaquinu 1o passaidxa solies diey

(sisoubelp | =4a1)

Pre-tr1) 981 (61C=ST1) 9L su su SU - (bre-10'L) L8 (SE€-6C°1)80C su su sasoubelp aiow 4o ¢ Auxajdwod
(Fe'L-€€1) 09l F81-¥TL) LSL su su su su su su su sasoubelp ¢ Jnsoubelq
(€5'1-90°1) LT'L SU (¥80-6C°0) 6¥'0 (96°0-¢S0)0£0 (88°0-L¥0) ¥90 su Su (¥90-1¥0) LSO su 19Y10
su su Su (98°0-150) 990 su su su su su [enusbuod
su su su SU (680-6%0) 990 SU (96'0-/170)890 (68°0-6%70)990 (160-050) 90 [eleuliad
(SL1-vT )yl L 1-vT L) 8y L (28T-0€1) 6L (LSP—097) Tv'e (6€5-60°€) 80F su su- (6097 L¥'e (LS¥-0970) Tr'e Areunnonusn
su (Sl-e0'l) STl SU (PTT-E€CL) 99l (89C—/¥L) 86 sU (68'L-10°L) 8L (LET-LEL 9L WTTHT 1) 99L [BUNS21UI0I1SED)
su SU (1TP=£00) S6'C (LTT-SE1)SLL (LST-€SL) 86 su SU (€€7-6€1)08'L  (OVC—€t1) S8 Aioreindin
(BL1-tcl) €Sl (@8L-€€1) 951 (L0T-Col) S¥L (65C-09'L) ¥0CT (#9T-¥9'1)80C (26'L-00'L) 6€°L su (957-191) €0T (S9T-/91)0 Aio1e11dsay
su SU (88°0-010) 650 (¢80-%50)690 (680-+50) 690 su sU (£80-%50)690 (¥60-650) SL0 JljogeIsN
(L6'1-9¢1) 191 (S9'1-91'1) 8€'L (650-¢C0)9€0 (6¥'0-£C0) 960 (0S0-8C0) LEO SU - (88'L-LOL) LE'L (SS0-LED) LFO  (290-9€0) L¥ O ABojodup
(€L1-1T syl (L91-0olL) €€l su su su  (¢80-6€0) 650 su su su ABojorewaey
(860-€£0) ¥8°0 SU (96'0-£+70) £90 su su su- (0'1-650) ££0 su su ABojoinaN xxSisoubelq
su su (06€-SLL) LLT su SU (9re-80'L) oL (EC€E-€€1) 60C su su w00 <
wy 05 > =Jai [e3
su su su su U (Frc-€0'l) 65l (LTT91'1) 7oL su su WX 00v-00C  _ydsoy aierpad
su su su su su su su SU  (¥6'0-09°0) S£°0 wy 66-05  woltydduelsig
su su su su su su su su su SlewaS x9S
su su su su su su su su su |einy Ayjeiny
su su su su su su su su su 3juInb Yy
su SU (€6'0-7£°0) S50 su su su su su su 3j1uInb pig
su su su su su su su su su 3juInb pug (saybiy) ajauinb
(lol-ol)eet (sl-zol)sel su su su su su su SU - (3SIMO]) 3[IUIND IS| 1§ =421 dwodU|
su su su su SU (6£0-¢€0) 050 (€80-¢i0) 650 su su sieak y1-01
(160-€90) S£0 (98°0-650) LL0 SU (€80-¥¥0) L90 (660-€50)CL0 (680-££0)LS0 (£60-1S0) 1L0 (88°0-6%0)S90 (L60-150) 890 SI1eak 65
su su su su su su su su sieak p—| s183K 615 = Ja
(€9€-€€0) 16T (05C—85L) 661 SU (8YE€-8L1)6¥T (LTE€-991) €€C su SU (S£€-€611)69C (LLP-LLT)S6T Jedk | >—syiuow ¢ aby
(skep 1)
«(sKep 06) «(sKkep 0€g) uone|luaA (skep 1) Aeas  (sAep og) Aeas  (sAep y1)Aeis (skep 0g)
skep |eudsoH sAep jexdsoH (sAep ¢1) 4dD |es1ueyday yiesp NDI leudsoy | < leudsoy | < ndl Keis N Kiobore) 101d1p3aid

(Sevz=u) Abwucwmmza So0>dae ucmu_utc@_m sonel \A_COV 21eD \Q_mcwpc_\r_@_c JO SJ01eD|PUl YUM Pa1RIDOSSE S|BAI21UI 92U2PYUOD 9456 PuUe 4SOkl 91kl 10 SppO € 9|qel



Widger et al. BMC Pediatrics (2023) 23:375

interventions. For children with other life-threatening
conditions with less predictable trajectories, a trial of
high intensity interventions may be appropriate to help
a child through an unexpected event (e.g., pneumonia)
with the possibility of resumption of baseline function-
ing [33]. Unfortunately, administrative data do not pro-
vide information about any discussions on location or
intensity of care and whether these indicators aligned
with families’ goals of care. Similarly, identifying the
involvement of specialized pediatric palliative care ser-
vices, which may increase the likelihood of having these
discussions and may differ by disease group, is not cur-
rently available in a reliable and valid way in administra-
tive data [38]. Additional research is needed to examine
these relationships and uncover further explanations for
study findings.

Limitations

While our goal was to create a national picture of EOL
care for children with life-threatening conditions, we
were limited by a lack of available data from Quebec,
Yukon, Northwest Territories, and Nunavut. We also had
to limit our examination to care provided in acute care
settings, as databases that capture ambulatory care set-
ting, including the ED, were only available in Ontario
and Alberta at the time of analysis. However, this study
provides important baseline data for future work par-
ticularly to support more detailed analyses in each prov-
ince with access to a wide number of variables such as
ED care, home care, physician visits, and palliative care
service provision, particularly in the home, which may
have a significant impact on the opportunity to receive
care outside of a hospital setting [39] and which may help
to explain difference seen by age, disease groups, and
income. Finally, our results are subject to biases associ-
ated with multiple comparisons and use of a decedent
cohort design to evaluate patterns in EOL care [40].

Conclusion

Given the increasing prevalence of children living with
life-threatening conditions [31] it is important to exam-
ine EOL care provided across the population, not just for
those with cancer. Children with non-cancer diagnoses
experienced higher odds of high intensity EOL care than
those with cancer. While high intensity EOL care may be
appropriate in some situations [26], it should not occur as
the default particularly when the high intensity interven-
tions are likely to increase the child’s suffering with little
chance of benefit. Thoughtful care aligned with families’
goals balanced with the medical reality of child’s condi-
tion can help optimize resource utilization to best meet
families’ needs. Exploration of sources of support such as
home care or palliative care services in both home and
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hospital, as well as the type and outcomes of discussions
that occur near the EOL, are needed to better understand
experiences, and identify opportunities for improvement
particularly in the non-cancer population.
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