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ABSTRACT

OBJECTIVES: The aim of this study was to highlight the differences in injury rates between populations through a descriptive epidemiological study of
population-level trends in injury mortality for the high-income countries of Australia, Canada and the United States.

METHODS: Mortality data were available for the US from 2000 to 2014, and for Canada and Australia from 2000 to 2012. Injury causes were defined using
the International Classification of Diseases, Tenth Revision external cause codes, and were grouped into major causes. Rates were direct-method age-adjusted
using the US 2000 projected population as the standard age distribution.

RESULTS: US motor vehicle injury mortality rates declined from 2000 to 2014 but remained markedly higher than those of Australia or Canada. In all three
countries, fall injury mortality rates increased from 2000 to 2014. US homicide mortality rates declined, but remained higher than those of Australia and
Canada. While the US had the lowest suicide rate in 2000, it increased by 24% during 2000–2014, and by 2012 was about 14% higher than that in Australia
and Canada. The poisoning mortality rate in the US increased dramatically from 2000 to 2014.

CONCLUSION: Results show marked differences and striking similarities in injury mortality between the countries and within countries over time. The
observed trends differed by injury cause category. The substantial differences in injury rates between similarly resourced populations raises important
questions about the role of societal-level factors as underlying causes of the differential distribution of injury in our communities.
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Epidemiology is the study of the distribution and
determinants of health conditions in human populations.1

Implicit in the definition of epidemiology is that a principal
activity of epidemiologists is to compare rates, and this comparison
of rates leads to the generation of hypotheses that might explain
the differences. Geoffrey Rose (1992) described the concept of sick
populations versus sick individuals, noting that within-population
variation in exposure around the population’s mean is usually
less than the exposure variation between populations.2 As a
corollary of this, Rose generalized that while one might not know
how to cure a health condition, at the very least we can work to
advance health of the least healthy population towards that of the
most healthy by trying to redress the population differences in the
exposure to risks that threaten health.
While these are basic epidemiological principles, their

application to injury prevention has been limited. National
efforts to study the distribution and determinants of injury
remain largely focused on identifying high-risk individuals
within populations rather than exploring population-level
differences for injury rate between populations. Although the
mass strategy is common in injury (e.g., the recommended use of
seatbelts for all vehicle occupants), efforts to address the identified
problems frequently focus on energy control in high-risk settings
rather than on structural interventions that address the underlying

causes of injury and consequently reduce risk in the entire
population. The limitations of this approach are described by
Frieden (2010) in his presentation of a Health Impact Pyramid,
where it is argued that addressing socio-economic factors has the
greatest potential to improve health, with the next most effective
strategy being to change the context for individual behaviour to
make the healthiest choices the easiest choices, followed by clinical
interventions, with the least effective methods suggested as
educating people about how to reduce their individual level of
risk.3 In injury prevention, it may be necessary to address all four
levels in the pyramid simultaneously, as each can build on the
other to facilitate change.4,5
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The essential value of studying deaths in the population as a
population approach to public health was underscored by
William Farr in the early 19th century: “The death-rate is a fact;
anything beyond this is an inference.”6 Deaths are the facts we are
setting out to prevent, and comparing rates between populations
allows us to make inferences about causation that will support
preventive efforts.7

When the population is the unit of analysis, then systemic
explanations for population-level injury rates can only be
identified by comparing one population with another, because
within a single population the overall injury rate is simply
the consequence of the social system that population defines. As
a first step in a program of work seeking to quantify systemic risk
factors for population-level injury rates, we undertook a descriptive
epidemiological study of population-level trends in injury
mortality for Australia, Canada and the US over the period from
2000 to 2014. The aim of this descriptive study was to describe and
compare the incidence of external cause injury by cause category,
country and year.

METHODS

Study design and setting
A descriptive epidemiological study was undertaken reporting
trends in injury mortality since 2000 in Australia, Canada and
the United States. Data were available for the US from 2000 to
2014, and for Canada and Australia from 2000 to 2012. The
primary country of interest was the US, with Canada and Australia

chosen as comparison countries given their close match to the US
in terms of historical and cultural development. The demographic
profile of each country in terms of summary socio-demographic
indicators is provided in Table 1.

Data and data sources
Injury causes were defined using the International Classification of
Diseases, Tenth Revision (ICD-10) external cause codes for select
causes and overall (Table 2). The source data for each of the three
countries were national vital statistics systems. US data were
obtained from WISQARS (http://www.cdc.gov/injury/wisqars/
fatal_injury_reports.html), Canadian data from Statistics Canada
(http://www.statcan.gc.ca/), and Australian data (provided by the
Victorian Injury Surveillance Unit (VISU)) from the Australian
Coordinating Registry for the Cause of Death Unit Record File
(COD URF). The Australian Bureau of Statistics introduced a
revision process for all coroner-certified deaths registered after
January 1, 2006. The process means data are preliminary when
published for the first time, revised when published the following
year, and final when published two years after initial publication.
Analyses used final data for the period 2000 to 2010, revised data
for 2011, and preliminary data for 2012. We obtained the number
of deaths by 5-year age groups, but did not obtain this information
by gender or any other category.

Data management and analysis
Mortality data were available for Canada and Australia 2000–2012
inclusive, and for the United States 2000–2014. Injury causes were

Table 1. Demographic country comparison, 2015 estimates

Demographic measure Australia Canada United States

Percentage of population 0–14 years 17.9 15.5 19.0
Percentage of population 65 years or older 15.5 17.7 14.9
Life expectancy (years) 82.2 81.7 79.7
Physician density (per 1000 population)* 3.27 2.07 2.45
Gini index† 30.3 32.1 45.0
Total population (thousands) 22 751 35 099 321 368
Land mass (square miles) 7 682 300 9 093 507 9 147 593
Population density (persons per square mile) 3.0 3.9 35.1
Percent urban 89.3 81.8 81.6
Gross domestic product (GDP) $1.2 trillion $1.6 trillion $17.9 trillion
Government type Federal parliamentary democracy

and Commonwealth realm
Parliamentary democracy, federation,
and constitutional monarchy

Constitution-based
federal republic

Administrative divisions 8 states 10 provinces 50 states (1 district)

Source: CIA The World Factbook.18

* Physician density = 2011 for Australia and United States; 2010 for Canada.
† Gini Index = 2008 Australia, 2005 Canada, 2007 United States (range 0–100: The more nearly equal a country’s income distribution, the lower its Gini index).

Table 2. Mortality cause ICD-10 code classification

Cause ICD-10 codes

All injury V01-Y36, Y85-Y87, Y89
Unintentional motor vehicle traffic
related deaths

V02-V04 (0.1, 0.9), V09.2, V20-V28 (0.3–0.9), V29 (0.4–0.9), V12-V14 (0.3–0.9), V19 (0.4–0.6), V30-V39 (0.4–0.9), V40-V49
(0.4–0.9), V50-V59 (0.4–0.9), V60-V69 (0.4–0.9), V70-V79 (0.4–0.9), V80 (0.3–0.5), V81.1, V82.1, V83-V86 (0.0–0.3), V87
(0.0–0.8), V89.2

Unintentional fall deaths W00-W19
Unintentional poisoning deaths X40-X49
Homicide deaths X85-Y09, Y87.1, *U01-*U02
Suicide deaths X60-X84, Y87.0, *U03

* U codes are injury resulting from terrorism in the US.
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grouped into major causes, as shown in Table 2 (Unintentional
motor vehicle traffic, Unintentional fall, Unintentional poisoning,
Assault/homicide, and Intentional self-harm/suicide). Codes for
terrorism-related deaths (U01-U02) were included in the homicide
cause, which matches WISQARS coding and output. Rates were
age-adjusted using a direct method and the standard age
distribution chosen was the US total 2000 projected population
(listed here: http://wonder.cdc.gov/wonder/help/mcd.html#).
Rates for each country were adjusted to the same standard to
control for differences in age distributions within the countries and
over time. Confidence intervals were calculated for the adjusted
rates based on the gamma distribution8 and trends were tested for
significance using an OLS regression model. Confidence intervals
and rates are available in Table 3, but not presented in the figures in
order to keep the charts brief.
US and Canadian de-identified aggregate data were obtained

from administrative datasets already in the public domain,
therefore ethics approval was not sought. VISU has ethics
approval for the use and dissemination of the COD URF.

RESULTS

All-cause injury deaths
All-cause injury age-adjusted mortality rates per 100 000 (Figure 1A)
in the US rose monotonically from 52.8 in 2000 to 59.6 in 2007,
dropped for two years, and then rose again monotonically so that
by 2014, rates (59.9) exceeded the 2007 level. Australia and
Canada tracked together in both pattern and rates, with trend
lines that essentially covered each other from 41.7 and 41.6 in
2000, to 37.6 and 39.4 respectively by 2012. The trends in injury
mortality rates fell slightly during this study period. The US vs.
Australia/Canada lines diverged over the study period, with the
US rate about 25% higher than both Canada’s and Australia’s in
2000 and increasing over the period to being roughly 40% higher
by 2012.
US trends were significantly different (at least p < 0.05) from

those of Australia and Canada for all causes and overall. Trends
were not significantly different between Australia and Canada for
any cause or overall. The trends for injury deaths from motor
vehicle crashes, falls, suicides, and poisonings were all significant
(at least p< 0.05) within each country; in addition, the trend for
homicide deaths in the US was also significant (p< 0.001).

Motor vehicle traffic-related deaths
Motor vehicle injury age-adjusted mortality rates in the US
declined from 14.9 in 2000 to 10.3 in 2014. The rate declined
20% in the 2-year period from 2007 to 2009, with minimal
downward trends on either side of this sudden drop. Australia and
Canada had similar rates, from 9.1 and 8.1 in 2000 dropping to 5.1
and 5.8 respectively by 2012, but followed a slightly different trend
over the study period (Figure 1B). As with the US, Canada’s rate
remained unchanged between 2000 and 2007, dropped quickly
between 2007 and 2009, and continued to decrease slightly to
2012. The rate dropped 21% during the 2007–2009 period.
Australia’s rates essentially followed a monotonic reduction with
minor upticks in 2006 and 2009. The US rates were over 50%
higher than the Australian and Canadian rates in 2000, and this

separation increased slightly over the course of the study period to
66% in 2012.

Fall-related death
Fall injury age-adjusted mortality rates in the US increased
monotonically from 4.8 in 2000 to 8.7 in 2014, representing an
81% change. Canada began the study period with a rate of 6.7 in
2000 and from 2001 rose consistently to 10.8 in 2012, with a
41.6% change between 2007 and 2012. In 2000, the rate in
Australia was half Canada’s rate at 3.1, but rose quickly to 6.1 in
2006, and subsequently increased at a slower rate to 7.8 in 2012;
nevertheless there was a 149% increase over the study time period.
The effect of these changes kept Australia and Canada moving at
approximately the same rate of change but 30% apart, with the US
starting closer to the Canadian rate and ending more closely
approximate to the Australian rate (Figure 1C).

Unintentional poisoning-related deaths
Unintentional poisoning age-adjusted mortality rates in the US
increased dramatically from 4.5 in 2000 to 13.1 in 2014; a 189.4%
increase. Australia and Canada began the period with rates similar
to each other and the US, but both countries diverged from the US
over the study period (Figure 1D). Australia ended where it started
at 4.1 and Canada went from 3.0 to 4.8 between 2000 and 2012.
The US and Australian rates were similar in 2000, but by 2012 the
US rate was nearly three times greater.

Homicide deaths
Homicide age-adjusted mortality rates in the US declined from
5.9 in 2000 to 5.0 in 2014. The time trend included a brief sharp
increase in 2001 due to 9/11 terrorism-related deaths, then no
change until 2007 followed by what appears to be a small gradual
decrease since 2008 (Figure 1E). Australian and Canadian trends
have essentially followed each other with no material change in
rates from 1.5 and 1.5 in 2000 to 1.2 and 1.4 respectively in 2012.
The US rate was four times the Australian rate in 2000, and the gap
increased slightly to four and a half times in 2012.

Suicide deaths
Suicide age-adjusted mortality rates in the US increased 23.9% from
10.4 in 2000 to 12.9 in 2014. Australia and Canada had similar
rates that trended downward over time, from 12.2 and 11.4 in 2000
to 10.9 and 10.5 respectively by 2012 (Figure 1F). Australia’s rate
began the period slightly higher than Canada’s, dropped between
2001 and 2004 reaching a point Canada reached in 2006, and then
both countries have followed each other up slightly to 2012. The
US started the period with the lowest rate, but by 2012 had a rate
about 15% higher than that of the other two countries.

DISCUSSION

There were four main findings in this analysis: 1) there were
marked differences and striking similarities in injury mortality rates
between the countries; 2) the nature and extent of the differences
and similarities between countries fluctuated by injury cause;
3) there were compelling variations in the trends between countries;
and 4) the nature of these trends differed by injury cause. The
observed within- and between-country differences in the
distribution of injury implies a difference in injury-related risk
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Table 3. Age-adjusted mortality rates and confidence intervals for five causes of injury death and overall injury, Australia, Canada and United States, 2000–2014

Year

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

All injury
Australia 41.73 39.99 38.98 37.70 37.75 37.67 37.52 37.32 39.68 39.52 38.11 37.93 37.55 – –

(40.81–42.67) (39.1–40.9) (38.11–39.87) (36.84–38.57) (36.9–38.61) (36.83–38.53) (36.69–38.37) (36.5–38.15) (38.85–40.53) (38.69–40.35) (37.31–38.93) (37.14–38.73) (36.77–38.34)
Canada 41.56 39.20 39.80 39.96 38.93 40.55 38.74 39.31 39.66 39.01 39.93 39.38 39.41 – –

(40.82–42.32) (38.51–39.91) (39.11–40.5) (39.27–40.66) (38.25–39.61) (39.87–41.24) (38.07–39.41) (38.65–39.98) (39.00–40.32) (38.36–39.67) (39.28–40.59) (38.74–40.03) (38.77–40.06)
US 52.75 55.05 55.92 56.23 56.66 58.16 59.16 59.56 58.41 56.40 56.97 58.24 58.43 58.46 59.92

(52.48–53.02) (54.78–55.33) (55.65–56.19) (55.96–56.5) (56.39–56.94) (57.88–58.43) (58.89–59.44) (59.29–59.84) (58.14–58.68) (56.14–56.67) (56.7–57.23) (57.97–58.51) (58.16–58.7) (58.2–58.73) (59.65–60.19)

Motor vehicle
Australia 9.06 8.51 8.30 7.68 6.98 6.77 7.47 6.94 6.45 6.58 5.99 5.39 5.13 – –

(8.63–9.49) (8.1–8.93) (7.9–8.72) (7.3–8.07) (6.62–7.36) (6.42–7.14) (7.1–7.86) (6.59–7.31) (6.11–6.79) (6.24–6.93) (5.67–6.32) (5.09–5.7) (4.85–5.44)
Canada 8.13 7.59 8.66 8.18 8.03 8.38 8.12 7.85 6.96 6.21 6.29 5.66 5.76 – –

(7.81–8.46) (7.29–7.9) (8.34–8.99) (7.87–8.5) (7.72–8.34) (8.07–8.7) (7.81–8.43) (7.55–8.15) (6.68–7.24) (5.95–6.48) (6.03–6.56) (5.42–5.92) (5.51–6.01)
US 14.89 14.83 15.23 14.84 14.70 14.61 14.44 13.77 12.31 11.06 10.70 10.60 10.84 10.39 10.26

(14.75–15.04) (14.69–14.97) (15.09–15.38) (14.7–14.98) (14.56–14.84) (14.47–14.75) (14.31–14.58) (13.64–13.9) (12.18–12.43) (10.94–11.18) (10.59–10.82) (10.49–10.72) (10.72–10.95) (10.27–10.5) (10.15–10.37)
Falls
Australia 3.11 3.39 3.29 3.66 4.39 4.89 6.11 6.10 6.48 6.22 6.97 7.44 7.75 – –

(2.85–3.38) (3.13–3.67) (3.04–3.56) (3.4–3.94) (4.11–4.7) (4.59–5.21) (5.78–6.45) (5.78–6.44) (6.15–6.82) (5.91–6.55) (6.64–7.31) (7.11–7.79) (7.41–8.1)
Canada 6.70 5.98 5.91 6.43 7.07 7.03 7.58 7.63 8.52 9.58 10.48 10.65 10.80 – –

(6.35–7.05) (5.7–6.27) (5.64–6.2) (6.15–6.72) (6.78–7.37) (6.74–7.32) (7.29–7.88) (7.34–7.92) (8.22–8.82) (9.27–9.9) (10.16–10.81) (10.33–10.98) (10.49–11.12)
US 4.82 5.33 5.69 5.93 6.37 6.53 6.78 7.21 7.50 7.58 7.82 8.03 8.21 8.44 8.74

(4.74–4.9) (5.25–5.42) (5.6–5.78) (5.84–6.02) (6.28–6.46) (6.44–6.62) (6.68–6.87) (7.11–7.3) (7.4–7.59) (7.49–7.68) (7.73–7.92) (7.94–8.13) (8.12–8.31) (8.35–8.54) (8.65–8.84)

Poisoning
Australia 4.20 3.27 2.85 3.15 3.64 3.62 3.39 3.61 4.12 4.63 4.56 4.41 4.14 – –

(3.92–4.5) (3.03–3.54) (2.62–3.1) (2.91–3.41) (3.38–3.91) (3.37–3.89) (3.14–3.65) (3.36–3.88) (3.85–4.4) (4.35–4.93) (4.28–4.86) (4.13–4.69) (3.88–4.42)
Canada 3.04 2.95 3.12 2.69 2.84 3.03 3.16 3.86 4.06 4.24 4.35 4.65 4.82 – –

(2.85–3.24) (2.77–3.15) (2.93–3.31) (2.51–2.87) (2.66–3.03) (2.85–3.22) (2.98–3.36) (3.66–4.07) (3.85–4.28) (4.03–4.47) (4.13–4.57) (4.43–4.89) (4.6–5.06)
US 4.53 4.93 6.10 6.70 7.14 7.96 9.18 9.84 10.17 10.29 10.63 11.58 11.50 12.18 13.11

(4.45–4.61) (4.85–5.01) (6.01–6.19) (6.6–6.79) (7.04–7.24) (7.86–8.06) (9.07–9.29) (9.73–9.96) (10.05–10.28) (10.18–10.41) (10.51–10.75) (11.46–11.7) (11.38–11.62) (12.05–12.3) (12.99–13.24)

Homicide
Australia 1.52 1.51 1.43 1.40 0.80 0.97 1.24 1.04 1.17 1.24 1.16 1.02 1.18 – –

(1.35–1.71) (1.35–1.7) (1.27–1.61) (1.24–1.57) (0.68–0.94) (0.84–1.12) (1.09–1.4) (0.9–1.19) (1.03–1.33) (1.1–1.4) (1.02–1.31) (0.89–1.16) (1.04–1.33)
Canada 1.51 1.47 1.46 1.39 1.59 1.76 1.49 1.55 1.71 1.71 1.51 1.57 1.39 – –

(1.37–1.65) (1.34–1.61) (1.33–1.6) (1.26–1.52) (1.45–1.73) (1.62–1.91) (1.36–1.63) (1.42–1.69) (1.57–1.86) (1.57–1.85) (1.39–1.65) (1.44–1.71) (1.27–1.52)
US 5.90 7.06 6.08 6.07 5.89 6.11 6.20 6.10 5.89 5.51 5.29 5.25 5.37 5.15 5.03

(5.81–5.99) (6.97–7.16) (5.99–6.17) (5.98–6.16) (5.8–5.98) (6.02–6.2) (6.11–6.29) (6.01–6.19) (5.8–5.97) (5.42–5.59) (5.21–5.38) (5.17–5.33) (5.29–5.45) (5.07–5.23) (4.95–5.11)

Suicide
Australia 12.23 12.54 11.70 11.02 10.26 10.23 10.15 10.49 10.88 10.53 11.07 10.39 10.92 – –

(11.74–12.74) (12.05–13.05) (11.22–12.19) (10.56–11.49) (9.83–10.72) (9.8–10.68) (9.72–10.59) (10.06–10.94) (10.44–11.33) (10.11–10.97) (10.63–11.51) (9.97–10.82) (10.5–11.36)
Canada 11.44 11.45 11.18 11.38 10.80 11.04 10.14 10.34 10.48 10.86 10.86 10.62 10.53 – –

(11.07–11.82) (11.08–11.83) (10.81–11.54) (11.02–11.75) (10.45–11.16) (10.69–11.4) (9.81–10.48) (10–10.68) (10.15–10.83) (10.52–11.21) (10.52–11.21) (10.28–10.96) (10.2–10.87)
US 10.44 10.71 10.95 10.77 10.97 10.90 10.97 11.27 11.60 11.75 12.08 12.32 12.53 12.55 12.93

(10.32–10.56) (10.59–10.83) (10.83–11.07) (10.65–10.89) (10.85–11.09) (10.78–11.02) (10.86–11.09) (11.15–11.39) (11.48–11.72) (11.63–11.87) (11.96–12.21) (12.19–12.44) (12.4–12.65) (12.42–12.67) (12.8–13.06)
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Figure 1. (A–F) Age-adjusted mortality rates* per 100 000 population for five causes of injury death and overall injury deaths, Australia,
Canada and United States, 2000–2014. * 2000 projected population of the US as the standard population. Data sources:
US data from WISQARS, Canadian data from Statistics Canada, Australian data (provided by the Victorian Injury Surveillance
Unit) from the Australian Coordinating Registry for the Cause of Death Unit Record File. (Note: the 2000–2010 Australian
data are considered final; the 2011, revised; and the 2012, preliminary.)
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exposure – and thus indicates the potential for future
improvements in injury-related health. Because the results of this
study are descriptive in nature, they do not support identification
of the causal factors nor elucidation of causal pathways. The value
of the descriptive results lies in their dramatic demonstration of
the extent to which countries of similar socio-economic and
technological context can have entirely different injury profiles.
The results lay the foundation for further inquiry into population-
level factors that differ across these countries and drive these
distinct patterns in population-level outcomes. There are a number
of methodological strengths and limitations that need to be taken
into account when interpreting the results of this study. One
strength of the study was the focus on the US data in comparison
with two countries perhaps closest to the United States in terms of
historical and cultural development. All three are high-income
countries, covering large land masses, with motor vehicle-
dependent rural–urban designs that have similar basic population
demographics. All three countries also have centralized repositories
for vital statistics data coded to injury using the same approach and
same coding systems. All three countries use a definition of a traffic
death as any death occurring within 30 days of the crash or
incident.9

Limitations of the study relate largely to the potential for
observed differences within and between countries to be a
product of systematic measurement error, rather than reflecting
real differences in rates. Each country may have slightly different
coroner/medical examiner practices and a formal assessment of the
reliability of deaths certification across the three countries has not
been conducted. The quality of causes of death coding can be
affected by changes in the way information is reported by coroners
or by lags in completion of coroner cases. Despite World Health
Organization coding guidelines for assigning undetermined intent,
country-specific use of the codes may vary.10,11 Further, while the
coding system for injury deaths used in each country was the same,
there may have been some variation between and within countries
in the application of that system.12 Quality of comparisons overall
improved with the work of the International Collaboration on
Effort on Injury Statistics.11,13 Comparison of injury data in the
elderly may continue to be problematic because of the difficulty of
assigning a single underlying cause. A related issue is the extent to
which heterogeneity of specific causes are lost when collapsing
causes into higher-level categories for analytic purposes. For
example, the motor vehicle category includes deaths from
different road users (pedestrians, motorcyclists, motor vehicle
occupants), each with very different risks of injury and different
factors in the causal web. This collapsing has been undertaken for
simplicity, and while the signal in this analysis persists despite the
noise created by the higher-level categories, it would be expected
that in a motor vehicle crash, specific analyses breaking the cause
categories down further by road user group would refine the
strength of the findings. It is unlikely that the potential limitations
of the study methods had sufficient impact on the study results to
affect the interpretations that can be drawn from them. Changes in
injury rates over time were for the most part gradual, as opposed to
the single-point shifts that might occur with coding changes.
Furthermore, between-country differences were least for those
conditions (e.g., falls) that were most likely to be affected by coding
differences.

The results of this study are consistent with previous research
describing the frequency of injury between countries.14 What this
research adds to the literature is a contemporary, cross-country
analysis in a selection of countries that might be expected to have
similar injury rates. The perhaps counterintuitive findings of
large differences in injury rates evident in the within- and
between-country comparisons focused attention on questions of
causation that operate at the population level.
A number of features of the results are helpful as background

considerations for the formation of hypotheses about these
population-level causes. The US injury mortality rate, while
highest for all countries at all study points, was not uniformly so
across all causes. However, if the US injury mortality rate had
matched that of Australia or Canada from 2000 to 2014, nearly
980 000 lives would have been saved in the US over the past
15 years. Motor vehicle-related deaths accounted for over one third
of those potential lives saved, with unintentional poisonings (16%)
and homicide (20%) making up a large proportion of the
remaining deaths. Injury deaths are the consequence of a
deterministic combination of causal factors.15 If rates are different
between countries then there are by definition causal reasons why
the countries differ. While our descriptive analysis does not allow
us to infer what those causal differences might be, arguably they
are not due to differences in technical or knowledge capacity of the
countries.
The biggest differences in mortality rates between the US and

Canada/Australia lie in homicide, motor vehicle traffic, and
unintentional poisoning, and less in falls and suicide. While the
within-country trends were mostly gradual increases or decreases,
there were clear examples (for instance, motor vehicle traffic-
related deaths) of reductions that occurred in stepwise manner,
with big reductions occurring in just a few years.16 While it cannot
be known from the data in this study what caused these sudden
changes in rates, what can be noted is that the changes were
sufficiently large to suggest the causes could be discoverable on
further examination. If societal-level changes have occurred, then
it is theoretically feasible that such big changes could be created
again by purposive intervention. The fact that the most dramatic
intra-country changes in rates were related to certain injury causes
supports previous observations about these injury causes being
most amenable to exogenous intervention.
While results of this study do not support definitive explanation

of the reasons for the observed differences in injury outcomes, they
do suggest several key hypotheses worthy of further exploration.
First, while the three countries might be generally similar, the
distribution of the social resources within the three countries may
be differentially distributed (and this different distribution may be
a cause of the difference in injury rates). Second, each of the three
countries might place a different value compared to the other two
on safety in their ranking of socially desired outcomes (and so
differentially focus their efforts of injury prevention compared to
some other good). Third, the countries may differ in the extent to
which their systems for effecting change can support the
recommended evidence-based injury prevention practices.
The findings of this study and the resulting hypotheses provide a

sound base for future analytic studies. A recent systematic review of
child injury prevention programs discussed the potential benefits
of multilevel modeling techniques to assist with understanding the
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population-level factors involved in the causation and prevention
of child injury.17 The review identified a number of critical
challenges in obtaining the required appropriate and valid data.
Quality analytic studies designed to address the hypotheses raised
above would require access to information about individual risks,
small area risk factors (with areas small enough to maintain
homogeneity of the characteristic under exploration), and higher-
level data about the attributes of the institutions and policies
defining the social characteristics and capacities within which
populations function. Individual-level outcome data are generally
available from hospital service delivery data bases and fatality files,
which can be aggregated at the required level, but are generally
only available at the population level for the small percent of all
injuries that are serious enough to require hospitalization or result
in death. Census data are an excellent source of relevant social
exposure data, and are available for small or large area analyses, but
are limited in that neighbourhood variables are generally
constructed by aggregating lower-level data rather than being
truly area-level in nature. The main challenge for researchers is that
there are few searchable datasets capturing the higher-level
explanatory variables of social structure (e.g., societal leadership,
governance, capacity, and community partnerships), and these
would need new data collection activity specifically for the
respective analytic purpose.

CONCLUSION

The most powerful feature of between-system comparisons is that
they reveal opportunities for change that are rarely recognized by
within-system exploration. The results of this paper raise questions
that cannot be answered by the research we have undertaken.
However, the value of this reported research is that it demands
those questions be answered. Our results should encourage a shift
in perspective, and challenge assumptions about the nature of the
public health problem that is injury and the nature of the factors
that could be considered “determinants”.
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RÉSUMÉ

OBJECTIFS : Souligner les écarts dans les taux de traumatismes des
populations au moyen d’une étude épidémiologique descriptive des
tendances populationnelles de la mortalité imputable aux traumatismes
dans les pays à revenu élevé que sont l’Australie, le Canada et les
États-Unis.

MÉTHODE : Les données sur la mortalité étaient disponibles pour les États-
Unis de 2000 à 2014 et pour le Canada et l’Australie de 2000 à 2012. Les
causes de traumatismes ont été définies selon les codes de causes externes
de la Classification internationale des maladies, 10e révision, et ont été
regroupées en causes majeures. Les taux ont été ajustés selon l’âge par la
méthode directe en utilisant comme structure par âge standard la
population projetée en 2000 aux États-Unis.

RÉSULTATS : Les taux de mortalité par accidents de véhicules à moteur
aux États-Unis ont baissé de 2000 à 2014, mais ils sont restés nettement
supérieurs à ceux de l’Australie ou du Canada. Dans les trois pays, les
taux de mortalité par chutes accidentelles ont augmenté de 2000 à 2014.
Les taux de mortalité par homicides aux États-Unis ont baissé, mais ils
sont restés plus élevés que ceux de l’Australie et du Canada. Les
États-Unis affichaient le plus bas taux de suicide en 2000, mais ce taux a
augmenté de 24 % entre 2000 et 2014; en 2012, il était supérieur
d’environ 14 % à ceux de l’Australie et du Canada. Le taux de mortalité
par intoxication aux États-Unis a grimpé de façon spectaculaire entre
2000 et 2014.

CONCLUSION : Les résultats indiquent des différences marquées et des
similitudes frappantes dans la mortalité imputable aux traumatismes d’un
pays à l’autre et dans chaque pays au fil du temps. Les tendances observées
différaient selon la catégorie de causes de traumatismes. Les écarts
considérables dans les taux de traumatismes de ces populations, qui
disposent de ressources semblables, soulèvent d’importantes questions sur
le rôle des facteurs sociétaux comme causes sous-jacentes de la répartition
différentielle des traumatismes dans nos communautés.

MOTS CLÉS : prévention des traumatismes; suicide; traumatismes dans le
monde; homicide; chutes accidentelles; intoxications; accidents de
véhicules à moteur; changements populationnels

INJURY MORTALITY – AUSTRALIA, CANADA AND USA

CANADIAN JOURNAL OF PUBLIC HEALTH • VOL. 108, NO. 2, 2017 e191

http://www.ncbi.nlm.nih.gov/pubmed/20167880
http://dx.doi.org/10.2105/AJPH.2009.185652
http://dx.doi.org/10.2105/AJPH.2009.185652
http://www.ncbi.nlm.nih.gov/pubmed/25829110
http://dx.doi.org/10.1177/1090198114568306
http://dx.doi.org/10.1136/injuryprev-2015-041838
http://www.ncbi.nlm.nih.gov/pubmed/9131766
http://www.ncbi.nlm.nih.gov/pubmed/17686940
http://dx.doi.org/10.1136/ip.2006.012930
http://www.ncbi.nlm.nih.gov/pubmed/21676959
http://dx.doi.org/10.1136/injuryprev-2011-040037
http://www.ncbi.nlm.nih.gov/pubmed/26864416
http://dx.doi.org/10.1001/jama.2015.15564
http://www.ncbi.nlm.nih.gov/pubmed/19494101
http://dx.doi.org/10.1136/ip.2009.021964
http://dx.doi.org/10.1136/ip.2009.021964
http://www.ncbi.nlm.nih.gov/pubmed/26469653
http://dx.doi.org/10.2105/AJPH.2015.302883
http://dx.doi.org/10.2105/AJPH.2015.302883


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


