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Abstract

Objectives To perform an interprovincial comparison of unintentional population-based injury hospitalization and death rates for
Canadian children ages 0—19 years and compare trends between 2006 and 2012.

Methods Annual population-based hospitalization rates per 100,000 from unintentional injuries were calculated for children/
youth (< 19 years) using data from the Discharge Abstract Database between 2006 and 2012. Annual mortality rates were
analyzed using provincial coronial data. The mean annual change in the rate of hospitalizations due to unintentional injuries
was reported for each province.

Results The average annual rate of hospital admissions for unintentional injuries was 305.10 per 100,000 population between
2006 and 2012, and this decreased by — 11.91 over time (p < 0.01, — 15.85; — 7.77). Saskatchewan had the highest average annual
morbidity rate (550.76 per 100,000) from all unintentional causes, and Ontario had the lowest average annual rate (238.89 per
100,000). Saskatchewan had the highest average annual rate for all subcauses except for drowning. Ontario was the only province
with an average annual injury morbidity rate that was consistently below the Canadian average. The average annual mortality rate
from all unintentional injury was highest in Saskatchewan (17.51 per 100,000) and lowest in Ontario (5.99 per 100,000) when
compared to Canada (7.97 per 100,000).

Conclusion Injury prevention policies vary considerably among provinces. Although the unintentional injury hospitalization rate
is decreasing over time, some subcauses such as choking/suffocation have shown an increase in certain provinces. Evidence-
based childhood injury prevention policies, such as playground equipment safety and four-sided pool fencing among others,
should be standardized across Canada.

Résumé

Objectifs Effectuer une comparaison interprovinciale des taux d’hospitalisation et de mortalité dus aux blessures non
intentionnelles dans la population des enfants canadiens de 0 & 19 ans et comparer les tendances entre 2006 et 2012.

Méthode Les taux d’hospitalisation annuels p. 100 000 habitants dus aux blessures non intentionnelles ont ét¢ calculés pour les
enfants et les jeunes (< 19 ans) a I’aide des données de la Base de données sur les congés des patients pour la période de 2006 a
2012. Les taux de mortalité annuels ont été analysés a I’aide des données des coroners provinciaux. Le changement annuel moyen
du taux d’hospitalisation pour blessures non intentionnelles a été déclaré pour chaque province.

Résultats Le taux annuel moyen d’hospitalisation pour blessures non intentionnelles a ét¢ de 305,10 p. 100 000 entre 2006-2012
et a diminué de -11,91 avec le temps (p < 0,01, -15,85; -7,77). La Saskatchewan a affiché le taux annuel moyen de morbidité le
plus élevé (550,76 p. 100 000), toutes causes non intentionnelles confondues, et I’Ontario, le taux annuel moyen le plus faible
(238,89 p. 100 000). La Saskatchewan a présent¢ le taux annuel moyen le plus élevé pour toutes les causes secondaires sauf les
noyades. L’Ontario a été la seule province ou le taux annuel moyen de morbidité était systématiquement en deca de la moyenne
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canadienne. Le taux annuel moyen de mortalit¢ pour I’ensemble des blessures non intentionnelles a été le plus élevé en
Saskatchewan (17,51 p. 100 000) et le plus faible en Ontario (5,99 p. 100 000) par rapport a la moyenne canadienne (7,97 p.
100 000).

Conclusion Les politiques de prévention des blessures varient considérablement d’une province a 1’autre. Bien que le taux
d’hospitalisation pour blessures non intentionnelles ait diminué au fil du temps, certaines causes secondaires, comme
I"étouffement/la suffocation, sont en hausse dans certaines provinces. Les politiques de prévention des blessures chez les enfants
fondées sur les preuves, entre autres les politiques sur la sécurité des équipements de jeu et sur les clotures a quatre cotés autour
des piscines, devraient étre normalisées a I’échelle du Canada.

Keywords Epidemiology - Research report - Wounds and injuries - Child
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Introduction

In Canada, injuries kill more children and youth over the age
of 1 year than any other cause (Public Health Agency of
Canada 2008). Unintentional injuries are defined as injuries
that are not caused with intention to harm (Chen et al. 2013).
Over 10,000 Canadians died in 2010 as the result of an unin-
tentional injury, which amounted to a total economic burden
of $22.1 billion (Parachute, n.d.). According to a report that
highlighted the differences in economic burden resulting from
unintentional injuries across Canada (Parachute, n.d.), the eco-
nomic cost per capita and potential years of life lost (PYLL)
from injury varied by province. PYLL in Canada was 1337
per 100,000 population in 2010 with an average economic
cost of $788 per capita. Ontario had the lowest number of
PYLL (1128 per 100,000) while Saskatchewan had the
highest (1953 per 100,000). Other studies have reported that
among different provinces, the annual number of injuries
varies. Chen et al. (2013) reported that between 2001 and
2007, British Columbia had the lowest overall mortality rate,
and Newfoundland and Labrador had the lowest mortality rate
for unintentional injuries, specifically (Chen et al. 2013).
However, these injuries differ by subcause.

Falls are the leading cause of hospitalization for uninten-
tional injury in Canada, accounting for 37% of hospitaliza-
tions (Yanchar et al. 2012). Falls accounted for 26% of all
unintentional injury deaths in Canada for the period 2001 to
2007 (Chen et al. 2013). In another study that examined ado-
lescent injury deaths and hospitalizations in Canada between
1979 and 2003, researchers found that among adolescents
aged 15-19 years of age, falls were a main cause for injury
hospitalization (Pan et al. 2007).

Unintentional poisoning, burns, choking, and drowning-
related injuries are other significant causes of hospitalization
and death in Canada. In 2016, Clemens et al. published a
population-based study of drowning in Canada. The authors
reported that between 2008 and 2012, the mean incidence rate
of unintentional water-related fatalities was 1.05, 0.57, and
1.27 per 100,000 for children and youth ages 04, 5-14, and
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15—-19 years, respectively (Clemens et al. 2016). Injury pre-
vention policies and legislation that aim to prevent uninten-
tional injuries from a number of causes vary across the country
(Macpherson et al. 2015; Rothman et al. 2016).

A policy is often considered a form of government action
that may involve the modification or implementation of re-
sources to support a value such as injury prevention or safety
promotion (Macpherson et al. 2015). Some examples of injury
prevention policies include window safety mechanisms to pre-
vent fall-related injuries, four-sided pool fencing to prevent
drowning-related injuries, and child-proof medical containers
to prevent unintentional poisoning (Macpherson et al. 2015).
Although evidence on the effectiveness of a number of these
injury prevention policies exists and has been demonstrated
over time, there is still a lack of harmonization of these poli-
cies across jurisdictions (Macpherson et al. 2015).

Given the burden of unintentional injuries among children
and youth resulting from a number of preventable causes,
together with the variability in provincial injury prevention
policies and legislation in Canada, our objective was to per-
form an interprovincial comparison of unintentional
population-based injury hospitalization and death rates for
Canadian children and youth ages 0—19 years for the period
2006 to 2012.

Methods
Data collection

We conducted a retrospective analysis using morbidity data
from the Canadian Institutes for Health Information (CIHI),
extracted from the Discharge Abstract Database (DAD)
(Canadian Institute for Health Information (CIHI) 2016).
This database collects information on all hospital discharges,
including deaths, sign-outs, and transfers. Data are collected
from all provinces and territories except for Quebec (QC),
which is not required to report these data. The territories were
not included in this study because we were unable to
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investigate data by year due to small cell sizes. All children
aged 0—19 years were included in this study; this number
formed the denominator for computing injury rates. We ob-
tained our denominators (i.e., number of children aged 0—
19 years in each province) from Statistics Canada (2006—
2012). Included data are collected by health professionals
and later assigned diagnostic codes by health records person-
nel using the International Classification of Diseases and
Related Health Problems, 10th revision, Canada (ICD-10-
CA). ICD-10-CA external codes for unintentional injury
mechanisms were categorized as VO1-X59 and Y85-Y86.
The overall category of unintentional injuries includes the
following subcauses: transport, falls, poisonings, burns, chok-
ing, and drowning. All subcauses except transport-related in-
juries (occupant, cyclist, and pedestrian) were analyzed as we
chose to focus solely on transport-related causes in a separate
study. The DAD consists of many variables, some of which
include sex, age, and diagnosis. Data are available for fiscal
years 1979-1980 and 1994 onwards. Children and adoles-
cents aged 0 to 19 years of age who were hospitalized after
sustaining an unintentional injury between January 1, 2006
and December 31, 2012 in all provinces excluding QC were
included in this study.

Mortality data were obtained from official coroners or
medical examiners files at the provincial level. We excluded
QC to be consistent with morbidity data over the same time
period. Subcause analyses were not performed on mortality
data since cell sizes were too small to report. Children and
adolescents who died as the result of an unintentional injury
between January 1, 2006 and December 31, 2012 were includ-
ed in this study using coronial data.

Study variables

The primary outcome measure in this study was any un-
intentional injury-related hospitalization or death
sustained between 2006 and 2012 in Canada. A number
of variables were analyzed in this study, including cause
of unintentional injury (ICD-10-CA codes: V01-X59 and
Y85-Y86) and province of residence.

Statistical analyses

We analyzed the population-based hospitalization and mortal-
ity rates per 100,000 for each province by year, and cause of
unintentional injury over the 7-year period (2006-2012),
where possible, and reported the mean annual change in the
rate of hospitalizations due to unintentional injuries, p values,
and confidence intervals for trends over time. Admission year
was used when calculating the hospitalization and mortality
rates. An average annual incidence rate per 100,000 and a
mean annual rate change was calculated for morbidity and
mortality data over the 7-year study period. A positive mean

annual rate change indicates an increase in the rate of uninten-
tional injury hospitalization or mortality while a negative
mean annual rate change indicates a decrease over time.
Data analyses were conducted at the Research Data Centres
(RDC) at York University using Statistical Package for the
Social Sciences (SPSS) version 24 (IBM Corp n.d.). Ethics
approval was obtained from York University.

Results
Unintentional injury rates in Canada

The average annual hospitalization rate for all unintentional-
related injuries in Canada for children and youth (up to
19 years) was 305.10 per 100,000 population. Between
2006 and 2012, the Canadian population-based annual rates
of hospital admissions from all unintentional causes decreased
significantly from 335.75 to 277.69 per 100,000 (— 11.81; p<
0.01, — 15.85; —7.77) (see Table 1). Saskatchewan (SK) had
the highest average annual unintentional injury rates of hospi-
tal admissions from all causes (550.76 per 100,000) when
compared to the Canadian average, and Ontario (ON) had
the lowest average annual rate (238.89 per 100,000). SK’s
population-based annual hospitalization rate decreased signif-
icantly over time by —23.30 (»p <0.01, —29.21; — 17.39). All
nine Canadian provinces analyzed (excluding data from QC)
showed a decrease in unintentional injury morbidity rates
from 2006 to 2012, with the largest significant mean annual
rate change in SK (— 23.30) (»p<0.01, — 29.21; — 17.39) and
the smallest significant mean annual rate change in ON
(—=5.37) (p<0.01, = 7.69; —3.05).

The average annual mortality rate from all unintentional
injuries in Canada was 7.97 deaths per 100,000 children and
youth between 2006 and 2012 (see Table 2). Compared to the
Canadian average, the highest average annual mortality rate
was 17.51 per 100,000 population in SK and the lowest rate
was 5.99 per 100,000 in ON (see Table 2).

Provincial comparisons of unintentional injury rates
by subcause

We analyzed the annual rate of unintentional injury hospital-
ization by a number of subcauses, including falls, poisoning,
burns, choking, and drowning. Of the subcauses that were
analyzed, falls accounted for the highest unintentional injury
rates among children, with an average of 112.49 per 100,000
in Canada; these annual rates decreased significantly by
—2.71 annually (p <0.01, —3.50; — 1.93). Drowning demon-
strated the lowest average annual hospitalization rate at 1.39
per 100,000 in Canada over time; this rate increased non-
significantly by 0.02 annually (n.s., —0.05; 0.09). SK had
the highest average annual hospitalization rate for all

@ Springer



576 Can J Public Health (2018) 109:573-580

Table1 Population-based injury hospitalization rate per 100,000 from all unintentional causes by Canadian province (2006-2012) among children and
youth, 019 years

2006 2007 2008 2009 2010 2011 2012 Average annual rate  Parameter estimate ~ (95% CI)

SK 624.54 603.69 56747 542.00 53998 488.16 49328 550.76 —23.30 (=29.21;-17.39)
PEI 43525 438.79 41339 53228 391.81 391.17 42820 438.04 -493 (—=29.76; 19.91)
NB 49371 45240 426.71 423,53 41931 368.70 383.23 424.72 —18.08 (—25.80; — 10.36)
AB 41895 42238 391.17 39842 376.62 366.46 362.70 390.50 -10.54 (—14.43; - 6.66)
NL 42091 392.72 39996 34125 320.63 35539 35242 369.42 —12.84 (—25.07; —0.60)
NS 342.65 37453 34442 31438 30924 313.19 321.33 331.87 -7.92 (—16.65; 0.80)
BC 385.11  361.13  326.09 326.69 299.42 294.64 278.18 32447 -17.16 (—21.74; — 12.58)
MB 360.66 349.18 360.89 314.75 293.64 306.12 272.78 32225 —14.89 (—21.98; —7.80)
ON 25637 25191 24215 232,11 24320 235.14 220.06 238.89 -537 (—7.69; —3.05)
Canada** 33575 32831 310.55 301.75 292.80 288.89 277.69 305.10 —11.81 (—15.85,-17.77)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are
statistically significant

*Cell size <5

*#*Excludes Quebec and territories

subcauses except for drowning, while Manitoba (MB) had the
highest average annual rate (see Table 3). SK’s annual rate of

and drowning in Prince Edward Island (PEI) since some cell
sizes were less than 5.

hospitalization decreased during the study period for all
subcauses by —0.10 (n.s., — 1.66; 1.45), —0.63 (n.s., — 1.35;
0.09), —1.95 (p<0.01, —3.40; — 0.49), and — 6.77 (p<0.01,
—11.11; —2.42) for burns, choking, poisoning, and fall-related
injuries, respectively. Of these decreases, only falls and burns
showed a significant reduction over time in SK. ON had the
lowest average annual rate of unintentional injury hospitaliza-
tion for falls, poisoning, and choking, whereas NS had the
lowest average annual rate of hospitalization for burns. We
were unable to report annual rates of hospitalization for burns

Of the subcauses analyzed, choking-related injuries
showed the highest increase (0.04) in childhood annual hos-
pitalizations rates in Canada; this trend was not statistically
significant (n.s., —0.06; 0.14). The average annual rate of
childhood choking-related injury hospitalization in Canada
was 3.07 per 100,000 population. SK and AB were the only
two provinces that showed a decrease in the annual rate of
choking-related hospitalizations over time, —0.63 (n.s.,
—1.35;0.09) and — 0.26 (n.s., — 0.65; 0.12), respectively, nei-
ther of which were statistically significant.

Table 2 Population-based injury mortality rate per 100,000 from all unintentional causes by Canadian province (2006-2012) among children and

youth, 0-19 years

2006 2007 2008 2009 2010 2011 2012 Average annual rate Parameter estimate (95% CI)
SK 13.45 16.80 22.24 15.48 20.16 18.61 15.84 17.51 0.31 (—1.25;1.87)
NB 14.91 21.11 12.19 11.06 13.67 8.81 12.10 13.45 -1.13 (—2.75; 0.50)
MB 11.72 12.04 10.43 10.69 11.27 14.33 13.00 11.93 0.33 (—=0.29; 0.95)
PEI 23.69 12.02 12.07 3.02 9.11 6.07 6.12 10.35 —241 (—4.71;-0.11)
NS 11.80 11.52 7.78 8.88 12.03 7.65 8.81 9.81 —045 (—1.34;0.45)
NL 6.24 10.86 14.58 9.12 15.66 4.65 6.58 9.68 -0.37 (—2.59; 1.86)
AB 11.62 11.06 8.20 8.00 6.87 7.96 7.41 8.70 -0.72 (—1.25;-0.19)
BC 9.69 9.50 941 7.03 8.48 7.24 7.10 8.35 —0.47 (-0.82;-0.12)
ON 7.48 6.61 5.71 5.94 6.02 4.87 5.31 5.99 -0.35 (=0.57;-0.12)
Canada** 7.25 7.07 6.26 5.71 6.22 545 5.52 7.97 -0.30 (-047;-0.14)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are

statistically significant
*Cell size <5

**Excludes Quebec and territories
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Table 3  Fall-related injury hospitalization rate per 100,000 between 2006 and 2012 by province among children and youth, 0-19 years

2006 2007 2008 2009 2010 2011 2012 Average annual rate  Parameter estimate  (95% CI)
SK 21851 21990 186.44 19233 189.89 183.88 17823 195.44 -6.77 (=11.11; -2.42)
NB 173.51  190.61 16459 162.89 17021 14786 161.69 16751 —4.12 (=9.22; 0.98)
NS 15339 17478 159.56 12881 12430 110.18 130.60  140.74 -8.32 (- 15.79; - 0.84)
PEI 12436 156.28 108.63 15424 170.09 12736 137.64 139.75 1.55 (=9.74; 12.84)
AB 13134  146.10 12842 135.00 129.94 130.11 126.12 132.36 -1.65 (—4.61; 1.32)
BC 14493 130.74 127.13 12638 116.56 118.81 114.05 125.53 —4.54 (=6.57;—-2.51)
NL 14090 13392 11935 113.14 121.62 11443 11278 12244 —432 (—7.42;-1.23)
MB 10576  101.71 126.09  91.51 87.03  102.77 89.42  100.55 -3.07 (—9.25; 3.11)
ON 96.15 9330  93.01 87.36 89.58 88.13 85.43 90.44 —1.64 (—2.41;,-0.87)
Canada*™* 12028 12027 11478 11021 108.87 107.68 105.31 112.49 -2.71 (—=3.50; —1.93)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are

statistically significant
*Cell size <5

**Excludes Quebec and territories

Discussion

In Canada, the annual rate of children and youth hospitalized
as a result of injuries has shown an overall significant down-
ward trend since 2006; however, the annual rate of change
differs among provinces. For all-cause unintentional injury
hospitalizations, including falls, poisoning, burns, choking,
and drowning, SK demonstrated the largest significant de-
crease in unintentional average annual injury rates of hospital
admissions over time (2006-2012), while ON saw the
smallest significant decrease (Tables 4, 5, 6, and 7). SK had
the greatest average annual rate of unintentional injury hospi-
talization compared to the Canadian average when examining
all subcauses except drowning, while MB had the greatest
average annual rate, although these findings were not statisti-
cally significant. SK had an annual hospitalization rate that
was consistently above the Canadian average, but the hospi-
talization rate significantly decreased over the study period by
—17.69. ON was the only province with an annual uninten-
tional injury morbidity rate that was consistently lower than
the Canadian average. However, over the study period, the
annual rate of hospitalization increased significantly in ON
by 6.38 (p <0.01, 1.50; 11.25).

Our study found that in Canada, fall-related injuries
accounted for the highest rates of any unintentional injury
subcause that was examined in this study, but decreased
significantly by —2.71 over the period under study. Only
one province, PEI, showed an annual increase in the rate of
fall-related hospitalizations over time. PEI had a smaller
population, and therefore, rates of injuries were typically
unstable in this province. In addition, the changes over time
were not statistically significant. ON was the province that
showed the lowest rate of annual unintentional injury

hospitalization from fall-related injuries. Previous literature
on fall-related injuries in a pediatric population suggests
that window safety mechanisms that prevent children from
being able to open windows, including devices such as bars
and position locks, are one effective strategy to prevent falls
(MacKay et al. n.d.; Spiegel and Lindaman 1995). Stair
gates have also been shown to assist in the reduction of falls
down stairs among young children (MacKay et al. n.d.;
Towner et al. 2001). Although policies and legislation re-
lated to the prevention of fall-related injuries among chil-
dren and youth have shown evidence of effectiveness, there
are no national fall-related policies or legislation that re-
quire the installation of window bars and/or window safety
devices in homes.

Another common cause of fall-related injuries is from play-
ground equipment. In 1998, the Canadian Standards
Association (CSA) introduced new guidelines to make play-
ground equipment more safe. Intervention schools that received
new, safer playground equipment saw a decrease in injuries
when compared to non-intervention schools in Toronto
(MacKay et al. n.d.; Canadian Standards Association n.d.;
Howard et al. 2005). The CSA guidelines related to playground
equipment are an example of an evidence-based policy that has
shown evidence of effectiveness in reducing one cause of injury
among Canadian children.

Our study found that drowning-related injuries accounted
for the lowest annual rates of hospitalization of any subcause;
however, drowning-related hospitalizations trended up over
the study period by 0.02; these changes were not statistically
significant. Safer pool-fencing legislation is one example of an
evidence-based policy that has been implemented in several
municipalities across Canada in an effort to prevent uninten-
tional drowning-related incidents. The first global report on
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Table 4 Poisoning-related injury hospitalization rate per 100,000 between 2006 and 2012 by province among children and youth, 0-19 years

2006 2007 2008 2009 2010 2011 2012 Average annual rate Parameter estimate (95% CI)
SK 50.43 46.67 45.59 41.27 44.72 35.02 40.33 43.49 -1.95 (—3.40;—0.49)
NB 29.81 25.93 2743 30.12 32.30 23.28 25.46 27.79 —0.48 (—2.06; 1.10)
PEI 26.65 33.06 27.16 36.29 * 36.39 * 24.58 -2.72 (—9.00; 3.57)
NL 24.08 23.53 22.78 20.07 19.35 26.05 20.68 22.37 -0.31 (—1.55;0.93)
AB 20.46 23.34 20.77 17.94 19.31 20.06 17.96 19.95 -0.55 (- 1.31;0.21)
BC 20.00 20.86 18.60 19.13 17.58 20.28 17.21 19.10 -0.38 (=0.97;0.22)
MB 17.42 18.69 18.96 18.87 15.34 18.06 20.42 18.25 0.15 (—0.68; 0.97)
ON 13.81 14.88 14.21 14.32 12.48 12.47 12.83 13.57 -0.34 (—0.68; 0.00)
NS 11.33 14.41 12.65 12.34 14.03 14.79 13.99 13.34 0.36 (—=0.17; 0.89)
Canada** 18.38 19.32 18.16 17.79 16.69 17.08 16.64 17.72 -0.40 (—=0.65;—0.14)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are

statistically significant
*Cell size <5

**Excludes Quebec and territories

drowning claims that 75% of private backyard/garden swim-
ming pool drowning deaths among young children could be
prevented by four-sided pool fencing, completely separating
the pool from the house and/or yard (World Health
Organization (WHO) 2014). Despite the evidence of effec-
tiveness, however, there is still considerable variation among
provinces regarding pool fencing bylaws (Parachute, n.d.).
Additionally, choking-related injuries are common among
young children. Although the annual rate of overall hospital-
izations from all causes in Canada decreased over time, when
we stratified by subcause, choking-related injuries showed an
annual increasing trend between 2006 and 2012 by 0.04 (n.s.).
Choking hazards are primarily associated with food, coins,
and toys (American Academy of Pediatrics 2010).

Legislation that reduces the risk of choking-related injuries
in Canada, such as Bill C-36 on product safety, has not been
systematically reviewed at a provincial level (Canadian
Standards Association n.d.). Food is one cause of choking-
related injuries among children under 3 years of age, and a
mandatory system to label foods with appropriate warnings
according to the associated choking risk has been suggested
(American Academy of Pediatrics 2010). The number of
choking-related injuries increased in Canada over time from
2.95 to 3.28 per 100,000; policies that focus on reducing these
injuries should be implemented on a national basis.

This study suggests that relationships may exist between
rates of child and youth injury and policy and legislation.
Further research that can determine the significance of specific

Table 5 Bum-related injury hospitalization rate per 100,000 between 2006 and 2012 by province among children and youth, 0-19 years
2006 2007 2008 2009 2010 2011 2012 Average annual rate Parameter estimate (95% CI)

SK 12.33 14.56 17.05 11.42 18.70 14.59 10.80 14.20 -0.10 (—1.66; 1.45)
NL 11.59 15.38 16.40 8.21 11.06 13.96 4.70 11.64 -1.03 (—2.88;0.82)
MB 11.40 13.63 11.38 13.84 9.70 592 8.97 10.67 —0.87 (—1.96; 0.22)
NB 7.75 9.65 10.36 12.91 11.80 7.55 4.46 9.23 -045 (—1.89; 0.98)
AB 7.04 7.30 8.53 9.40 8.26 732 7.00 7.84 -0.01 (—0.50;0.47)
PEI * * * * * * 21.41 7.76 N/A N/A

BC 8.56 8.06 8.89 6.93 6.62 745 4.15 7.24 —0.60 (= 1.09; —0.10)
ON 6.97 6.83 7.28 5.56 5.79 6.73 531 6.36 -0.24 (—=0.55;0.07)
NS 4.25 4.80 7.30 6.42 5.51 3.57 4.15 5.15 -0.16 (—0.85;0.53)
Canada** 7.67 8.08 8.72 7.48 7.38 741 5.92 7.52 -0.28 (=0.60; 0.03)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are

statistically significant
N/A not applicable
*Cell size <5

**Excludes Quebec and territories
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Table 6  Suffocation/choking-related injury hospitalization rate per 100,000 between 2006 and 2012 by province among children and youth, 0—

19 years
2006 2007 2008 2009 2010 2011 2012 Average annual rate Parameter estimate (95% CI)

SK 7.47 9.71 6.30 5.16 7.33 4.01 5.04 6.42 —0.63 (- 1.35;0.09)
NS 330 432 3.41 4.44 9.02 12.24 6.22 6.07 1.08 (—=0.20; 2.36)
AB 6.15 5.31 5.90 5.51 343 4.56 5.01 5.12 -0.26 (= 0.65; 0.12)
BC 3.40 3.72 3.51 4.34 1.65 4.04 3.84 3.50 0.00 (—0.46; 0.47)
NB * 3.62 * 3.07 435 6.92 3.18 343 N/A N/A

MB 3.17 3.17 3.48 2.52 3.13 3.43 3.71 323 0.06 (=0.12;0.25)
ON 1.60 1.25 1.57 2.12 1.87 1.77 2.01 1.74 0.09 (=0.02; 0.21)
Canada** 2.95 3.00 3.00 327 2.72 3.26 3.28 3.07 0.04 (—0.06; 0.14)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are
statistically significant. NL and PEI could not be reported by this subcause since cell sizes were < 5

N/A not applicable
*Cell size <5

**Excludes Quebec and territories

relationships of unintentional injury mortality and morbidity
with the presence and construction of injury prevention poli-
cies is needed.

Strengths

The major strength of this study is that it highlighted the dif-
ferences in annual childhood injury rates using both hospital-
ization and mortality data for a number of unintentional injury
causes and subcauses, by province, over time. In addition,
data were reported on a population-based level, permitting
comparisons among provinces. These relationships serve as
hypotheses for further research to determine the significance
of specific relationships among unintentional injury morbidity
and mortality and policy.

Limitations

We were unable to analyze mortality data by injury subcause
and province, as the resultant cell sizes were too small to report
(n <5). Additionally, we were not able to include Quebec or the
territories in our study. Another limitation was the lack of in-
formation around specific subcauses. For example, unintention-
al drowning can be coded as “drowning involving bathtub,”
“drowning involving swimming pool,” “drowning involving
natural water,” and “unspecified drowning,” but there is no
way to ascertain if the swimming pool was a public pool or a
backyard pool, for example. Another limitation to this study is
that hospitalization and mortality rates did not reflect visits for
less severe injuries to emergency rooms or physician’s offices.

In addition, factors other than policies and/or legisla-
tion, such as awareness campaigns, changes to the built

Table 7 Drowning-related injury hospitalization rate per 100,000 between 2006 and 2012 by province among children and youth, 0-19 years

2006 2007 2008 2009 2010 2011 2012 Average annual rate Parameter estimate (95% CI)
MB 1.90 * 3.16 1.89 * * 1.86 1.75 —0.05 (—0.43;0.33)
BC 2.06 1.55 2.07 1.55 1.65 1.03 0.83 1.54 —0.18 (—0.32;-0.05)
SK * 2.24 222 * * * * 1.53 N/A N/A
AB 1.45 1.00 1.42 1.95 1.07 1.91 1.67 1.50 0.08 (—0.10; 0.26)
ON 0.99 1.22 1.38 0.87 1.58 1.61 1.30 1.28 0.07 (—0.06; 0.19)
NS * * * 247 * * * 1.27 N/A N/A
NB * * * * * * 3.18 1.23 N/A N/A
Canada** 1.27 1.24 1.61 1.30 1.43 1.52 1.34 1.39 0.02 (—0.05; 0.09)

A positive change indicates an annual increase over time; a negative change indicates a decrease over time. Confidence intervals that do not cross zero are
statistically significant. NL and PEI could not be reported by this subcause since cell sizes were <5

N/A not applicable
*Cell size <5

**Hxcludes Quebec and territories
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environment, urban rural distribution of the population, or
changes in health service utilization practices, may have
influenced changes in the pediatric injury rates over time.
Due to small cell sizes, we were unable to age-standardize
the injury hospitalization rates; interprovincial differences
may be attributed, in part, to differences in age
distributions.

Childhood injury morbidity and mortality rates vary in
Canada on a provincial level. Although overall unintentional
injury rates decreased in this population over the 7-year period
under study, some subcauses such as choking and drowning
showed increased incidence.

This is the first study to compare injuries among children
and youth across Canadian provinces in terms of hospitaliza-
tion and death rates. This information may influence the entire
spectrum of injury prevention, including the harmonization of
policy and legislation in Canada. Future studies will be pub-
lished that further describe differences between provincial in-
jury prevention policies, including the year that legislation
was implemented and the varying stipulations for each policy.
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