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Canada'’s International Health System Performance Over 50 Years: Examining Potential Years of Life Lost

International comparisons can facilitate cross-country learning to improve health system performance. This study helps paint a
picture of Canada’s health system performance relative to that of 17 other high-income countries by comparing trends in mortality
over a 50-year period (1960 to 2010). Data from the Organisation for Economic Co-operation and Development (OECD) was used
to study potential years of life lost (PYLL). PYLL is a measure of premature mortality that provides an estimate of the additional time
a person would have lived had he or she not died prematurely (before age 70).!

This study addressed the following questions:

How did Canada perform on overall PYLL relative to OECD comparator countries between 1960 and 2010?

This study demonstrated that, like all other countries included in the analysis, Canada made substantial improvements in PYLL,
experiencing a reduction of 6,000 absolute potential years of life lost per 100,000 population between 1960 and 2010. However,
relative to other peer countries over the 50-year period, Canada maintained a middle-of-the-pack performance. This finding suggests
that although Canada is making progress in absolute terms, it is keeping pace with the international median in relative terms.

How did Canadian men and women perform on overall PYLL relative to men and women in OECD comparator countries?

In terms of overall PYLL, Canadian men and women showed similar patterns of middle-of-the-pack performance in earlier decades;
more recently, though, Canada’s performance for men and women moved in different directions. From the 1990s to 2010, Canada’s
men were consistently ahead of the international median relative to men in the comparator countries. Conversely, Canada’s women
lost ground from the 1990s and in 2010 lagged behind the international median relative to other women.

There continued to be a sex gap in Canada for PYLL overall. In 2010 in Canada, men lost almost twice as many potential years of
life as women. This sex gap was predominant for certain causes of death. In 2010, absolute PYLL rates for deaths due to external
causes were higher among Canadian men than Canadian women, with a male-to-female ratio of almost 3:1. A similar pattern
existed for PYLL rates for ischemic heart disease, with a male-to-female ratio of 4:1.



Canada’s International Health System Performance Over 50 Years: Examining Potential Years of Life Lost

How did Canada perform on PYLL for main causes of death relative to OECD comparator countries?

Canada’s relative PYLL performance stratified by specific causes of death can help shed light on areas where Canada did well over
the 50 years studied, and areas where Canada has room for improvement compared with other countries.? 3 For PYLL among men
due to cancer, Canada performed ahead of the international median. PYLL for cancer among Canadian women tells a different story:
on this front, Canada performed behind the international median. For PYLL due to external causes of death (e.g., traffic accidents,
falls, accidental poisonings, intentional self-harm), Canada had a middle-of-the-pack performance for both sexes, losing some
ground in the last decade of analysis. For PYLL for men and women due to ischemic heart disease, Canada performed behind

the international median across the 50-year period. And finally, for PYLL due to stroke, Canadian men and women fared well;

on this front, Canada consistently performed well ahead of the international median for both sexes.

These findings suggest that Canada has room for improvement on ischemic heart disease and deaths due to external causes for
both sexes, and for cancers in women. Ischemic heart disease, cancers and external causes are large contributors to all-cause
PYLL at the population level, so improvements in these areas have the potential to improve Canada’s overall performance on
the international stage.

Canada has much to learn from all peer countries as we strive to achieve optimal health status for the population. However, international
comparisons are complex. Further policy analysis must take into account a range of factors, such as health and health care systems, as
well as the broader social and economic drivers that influence country-level health system performance and population health outcomes.
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In recent years, the international literature has created significant mainstream and policy interest in Canada’s health system performance
on the international stage.* International comparisons are useful for informing health policy debates and cross-country learning to
improve health system performance.® °

Some studies have shown that, over time, Canada has been holding its position as a middle-of-the-pack performer among peer
countries,? > ' " while other studies have suggested that Canada’s health system performance has been declining.* 2 '* Many of
these studies have received widespread media attention, giving rise to a concern about the state of Canada’s health systems and
whether they are keeping pace with those in comparator countries. Given the inconsistency in findings across the literature,

a number of important questions remain about Canada’s position in the health system performance rankings over time.

This study examined Canada’s performance relative to 17 other high-income countries over time. By comparing trends in mortality
over a 50-year period (1960 to 2010) using the mortality outcome measure potential years of life lost (PYLL), the analysis addressed
the following questions:

o How did Canada perform on overall PYLL relative to OECD comparator countries between 1960 and 20107?
¢ How did Canadian men and women perform on overall PYLL relative to men and women in OECD comparator countries?

¢ How did Canada perform on PYLL for main causes of death relative to OECD comparator countries?
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Population mortality outcome measure: PYLL was selected as the primary indicator for this analysis. PYLL is a measure of
premature mortality that provides an estimate of the additional time a person would have lived had he or she not died prematurely
(before age 70)." ™ For this indicator, the fewer years of life lost the better. As such, smaller values are desirable. PYLL was selected
as the metric for this study as it reflects one of the primary goals of health systems around the world: to improve health outcomes at
the population level.'> 16

Min—-max normalization method: Min—max normalization was used to create a relative position for each country on a scale
between 0 and 100 for each year, whereby the top performer was given the position 0 (fewest years of life lost) and the bottom
performer was given the position 100 (most years of life lost). Using this approach, Canada was positioned relative to the top-
and bottom-performing countries in each year over the study period.'® 1718

Data and data source: This study used publicly available mortality data from the OECD.'® PYLL data for all comparator countries
was available between 1960 and 2010.

Comparator countries: 18 comparator countries were included in this analysis: Australia, Belgium, Canada, Denmark, Finland,
France, Greece, ltaly, Japan, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom
and the United States.

In this report, we pay particular attention to Australia’s performance. Canada and Australia are often compared because they have
similar populations, age and sex profiles, urban consolidations within large rural geographies, and universal health care systems with
similar federated divisions of power between central and provincial/state governments.?* % This focus on Australia provides a useful
point of comparison and may provide potential insights for decision-makers in Canada’s health systems.?'-2% 106

Organization of the report: This report measures PYLL performance in both relative and absolute terms. In each section, we use
a line graph to articulate relative performance for all comparator countries. The absolute performance for each country in 2010 is
presented along the right-hand side of the figure.
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In each figure, Canada’s relative position over time is represented by a red line. For reference, we also include the top-performing
country (purple with diamonds) and the country in the bottom position (grey with circles), as well as the median line (dotted black
line), which represents the median (50th percentile) in any given year. Finally, in each graph we present Australia’s relative
performance (teal with squares) as a point of interest.

Please see Appendix A for methodological details.

What is relative performance using min—max normalization?

International comparison studies that focus on health system performance often rank top and bottom performers on a scale from first to
last place. This approach can be thought of as a race, in which the runner at the front of the group is tagged in first place and the runner
at the back is tagged in last place at any given time during the race. All other runners in the race are given a ranking between first and
last position. However, ranking each runner provides only part of the story about how well the runners are performing.

Scenario A Scenario B
Traditional rank order approach Min—max relative position approach
Third Second First > Third Second First >

The relative positions of the runners in each race in the above scenarios are very different. In both cases, the runners would be given the
same rankings in first, second and third place. However, in scenario B, it is clear that the runner in second place is actually performing
much better than the second-place runner in scenario A. Min—max normalization is a method that allows the reader to more clearly
understand where each of the runners is in the race according to overall rank but also in terms of their position relative to one another.

This race analogy is used throughout the report to facilitate interpretation of results.

10
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What is potential years of life lost?

Although the precise method for calculating PYLLs is somewhat complex, conceptually speaking, PYLLs are quite simple (see Appendix A
for detailed methodology).

People who die prematurely can be thought of as having lost years of potential life. The age at which death is determined to be premature
can vary. Some studies measure early death based on an average life expectancy, while others use an arbitrary cut-off age. In this study,
we applied the OECD’s definition for PYLL, which is any death occurring before age 70.! This means that a person who dies of a heart
attack at age 50 will have lost 20 years of potential life.

What is PYLL?

The calculation for PYLL in a given country is the sum of the
total years of potential life lost in 1 year among those who died
prematurely (before age 70). The indicator is then expressed

as a rate per 100,000 population.! Since fewer years of

_Person A _PersonB _Person C potential life lost is ideal, low numbers of PYLL in a country
dies at age 50. dies at age 40. dies at age 65. . . o
He loses 20 potential He loses 30 potential He loses 5 potential are considered desirable, while high numbers of PYLL are
years of life. years of life. years of life. considered undesirable.

The impact of a death that occurs earlier in life is often considered more significant to society than deaths that occur later in life.3 The PYLL
indicator puts more emphasis on deaths that occur in young people. PYLLs are frequently used for health system performance studies
because they reflect the burden of premature death on society, and because the data is available for many countries over a long period

of time.> 1> 2

It should be noted that PYLL is one of many different measures of health system performance internationally. PYLL was selected as the
metric for this study as it reflects the broadest goal of health systems around the world: to help improve on health outcomes at the
population level.'>® However, like all health system performance indicators, PYLL provides only one perspective of health system

performance around the world.

11
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Study results

How did Canada perform on overall PYLL relative to OECD
comparator countries between 1960 and 2010?

Findings

All countries included in the analysis showed sizable improvements in PYLL over the 50-year period. Canada showed a 66% improvement
in PYLL between 1960 and 2010, representing a reduction of 6,000 absolute potential years of life lost per 100,000 population. In 1960,
Canada experienced 9,113 years of life lost per 100,000 population. This dropped to 3,113 potential years of life lost per 100,000 in 2010.

Between 1960 and 2010, there was an 80% decrease in the variability in PYLL performance between top- and bottom-performing
countries. This finding suggests that the race for first place is much tighter than it was 50 years ago.

Over the 50 years studied, Canada maintained its position as a middle-of-the-pack performer. Between 2000 and 2010, countries such
as Australia, which traditionally mirrored the Canadian trajectory, began to accelerate in performance relative to other OECD countries.

Canada’s PYLL performance over 50 years: Overall, 1960 to 2010
What does it mean in absolute terms?

We examined PYLL in absolute numbers for all comparator countries across the 50-year period. Between 1960 and 2010, Canada’s
performance in terms of PYLL improved by 66%, representing a reduction of 6,000 potential years of life lost per 100,000 population.
In 1960, Canada experienced 9,113 potential years of life lost per 100,000 population. In 2010, this dropped to 3,113 per

100,000 population.

12
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Figure 1 All-cause PYLL, 1960 to 2010: Changes in
absolute rates

Figure 1 demonstrates that the variability in performance
among countries decreased substantially over 50 years.

i "‘:?:E“' In 1960, there was a difference of 10,921 potential

years of life lost per 100,000 population between the

Netherlands, the first-place country, and Portugal,

the last-place country. By 2010, that difference had

been reduced to 2,146 potential years of life lost per

100,000 between Switzerland, the first-place country,

and the United States, the last-place country. This 80%

decrease in the performance range for PYLL suggests

that the gap between the first- and last-place performers

2,146 PYLL among the 18 OECD countries is much smaller than it

switzerland was 50 years ago.

2,483

10,921 PYLL

Canada
Australia

~ Netherlands
6,490

SN, N\ United States -
- L 4,629

What does it mean in relative terms?

In Figure 2, we examine the relative position of each of the comparator countries for all-cause PYLL across time. While Switzerland
held first place in 2010, Sweden was the top performer across the maijority of the 50 years. The United States slowly lost ground
from the 1960s and in 2010 held the bottom position. As of 2010, there was an absolute difference of 2,142 years of life lost
between Sweden and the U.S.

13
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Canada was a middle-of-the-pack performer over the 50-year study period. Throughout the 1960s, Canada was closely aligned
with the international median. Through the 1970s, Canada fell slightly behind, but it regained its position around the median line
through the 1980s and maintained this position for the rest of the study period. In 2010, Canada lost 3,113 potential years of life
per 100,000, which was 626 more years of life lost than the top performer, Sweden.

Figure 2 All-cause PYLL, 1960 to 2010: Relative positions

Pl e 0 Across the 50 years, Canada and Australia performed
per 100,000 similarly as middle-of-the-pack performers. In the last
0 United States decade of analysis, however, Australia’s performance
place accelerated. In 2010, Australia lost 2,853 potential years
of life per 100,000 prematurely, a difference of 260 fewer
:% years of life lost than Canada. This finding may point
e future health policy research toward the country-wide
$ health, social and economic strategies that Australia
§ w e Cﬂ?ga adopted over the 50 years, as well as the specific
e Auzs,g?"a factors that influenced its acceleration in performance
e Sweden between 2000 and 2010.%" 1%
2,487

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 o

place

=@ Australia = Canada =¢=Sweden =@= United States -+« Median

14
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Which countries moved ahead in the race in recent decades?

Over the 50 years studied, countries such as Sweden and Japan were consistently top performers for PYLL
on the international stage. However, a number of other countries made promising strides toward first place,

too, particularly over the last decade of analysis. These countries included Australia, Italy, Spain, Norway

— and Switzerland, all of which showed moderate to dramatic acceleration in performance between
& 2000 and 2010.
|

Australia Spain o L . . .
What is driving the acceleration in performance among these countries? Unfortunately, there is no simple

N
I l N answer. Health systems and the health of populations are highly complex. There is no single health policy,
S

Italy weden health system model or health financing scheme that can guarantee the best results for PYLL on the

. ::: international stage.’

Japan Switzerland PYLL is affected by a range of factors, both in the health system and in the broader social and economic
) context. While health policy analysis has examined the impact of investments in primary and secondary
1 prevention, primary care, acute care and care integration strategies,>** 2% 23 proader social policy analysis

Norway

has considered socio-economic inequalities, economic and employment conditions, education and the
15, 25—

political landscape, among other factors. 27 Each of these factors influences overall health status in any given country. There are
also lag effects between the time a policy is implemented and the measurable health outcome within the population that must be
considered.?® ?° As Canada strives to optimize its health system performance in the coming years, policy analysis will need to consider

these complexities of top-performing and accelerating countries over time.> %

15



Canada'’s International Health System Performance Over 50 Years: Examining Potential Years of Life Lost

How did Canadian men and women perform on overall PYLL
relative to men and women in OECD comparator countries?

Findings

For overall PYLL, Canadian men and women experienced similar patterns of middle-of-the-pack performance in earlier decades. However,

in more recent decades, Canada’s performance for men and women moved in different directions. From the 1990s to 2010, Canada’s men
consistently performed ahead of the international median relative to men in other countries (although they lost some ground and moved
back to the median line in 2009 and 2010). Canada’s women lost ground from the 1990s, and by the end of the study period they consistently
lagged behind the international median relative to those for women in other countries.

A sex gap in premature mortality still exists in absolute PYLL overall. In 2010 in Canada, men lost almost twice as many potential years of
life as women overall.

16
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Canada’s PYLL performance over 50 years: Men and women, 1960 to 2010

On the international stage, it can be useful to understand how women within a country fare when compared with women from comparator countries;
the same holds true for men. These sex-specific comparisons can help to explain Canada’s overall performance internationally and can inform
health policy in Canada. In order to determine whether men and women performed differently on international PYLL performance over time,

we examined Canada’s relative position on all-cause PYLL stratified by sex. Figures 3 and 4 present Canada’s international PYLL performance

by sex over 50 years. Across the 50-year time period, Sweden was a front-runner for PYLL for men, and Japan was a front-runner for PYLL

for women. For both sexes, the U.S. held the last position for at least the last decade of the analysis.

Figure 3  PYLL relative position, men, 1960 to 2010: Figure 4 PYLL relative position, women, 1960 to 2010:
All causes All causes
PYLL for 2010 PYLL for 2010
Absolute numbers Absolute numbers
per 100,000 per 100,000
100 1§ 6 United States 100 1 @ ® @ @ ‘6 United States
5,814 3,447
90 1 Last 90 Last
place place
80 1 80 1
c 701 c 70 1
] S
Z 60 1 Z 60 1
o o
2501 2 50
= =
[} . © 4
r 40 W R D 3 40 A L. . — Canada
2 0 gt N, @ 3 VA Y
20 1 I\:l]::g!l!e Au:;n;:lla 20 middle  Australia
10 1 M‘\\ ' 10 1 place 2070
e T A +—— *e gauen 0 r———o—= Ae Japan
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 First 073 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 rey s
I}
-3~ Australia — Canada =¢=Sweden -@- United States -« Median -m-Australia — Canada -@-Japan -@- United States -+ Median P
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Between 1960 and 1990, Canada’s men and women performed similarly, closely following the median line. However, in recent years,
Canada’s relative performance for men and women began to show different patterns. From 1990 to 2010, Canada’s men tended

to hold positions ahead of the international median relative to other men, although they lost some ground and moved back to the
median line in 2009 and 2010. From 1990 to 2010, Canada’s women fell behind the international median relative to other women.
This finding suggests that in the last decade of analysis, Canada’s women did not keep pace relative to women in OECD comparator
countries for female premature mortality.

When compared with Australia, Canada’s performance for men and women tells an interesting story. Canada’s and Australia’s men
both tended to hold positions ahead of the median from the early 1990s onward. Canada’s women, however, fell behind the median,
while Australia’s women moved well ahead of the median over the last 20 years of analysis. These findings point to an opportunity
for further research to better understand Australia’s health strategies that are focused on women and how these strategies might
have contributed to the difference in female PYLL performance between Canada and Australia.

e In 2010, Canadian men lost 3,836 potential years of life per 100,000 — 204 more years of life lost than Australia’s men, and
763 more years of life lost than Sweden’s. Sweden was a consistent top-performing country for men.

e In 2010, Canadian women lost 2,385 potential years of life per 100,000 — 315 more years of life lost than Australia’s women,
and 589 more years of life lost than Japan’s. Japan was a consistent top-performing country for women.

18
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What about the sex gap in Canada?

Many population-based mortality studies have focused on the mortality gap between men and women as a primary point
of comparison. The literature examining the sex gap in Canada generally demonstrates that men fare worse on overall
mortality rates when compared with women.' 3" However, the literature suggests that this gap is narrowing. In the last
20 years, men have experienced a faster decline in preventable mortality than women (55% decrease in men compared with
43% in women).™ The trend has been similar for life expectancy. Decady and Greenburg studied the trend for 90 years and
found that the life expectancy gap between the sexes was the largest in the 1970s (with a gap of approximately 7.4 years)
but has, in more recent decades, begun to narrow (reaching a gap of approximately 4 years from 2010 to 2012).%"

The results of our analysis demonstrated that Canada continued to have higher PYLL for men than for women. In 2010, in absolute
terms, Canadian men lost 3,836 years of life per 100,000 population, compared with 2,385 years of life per 100,000 for Canadian
women. This represents a difference of 1,452 more years of life lost per 100,000 in men than in women, a ratio of approximately
almost 2:1.

19
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How did Canada perform on PYLL for main causes of death
relative to OECD comparator countries?

Findings

Between 1960 and 2010, Canada experienced a reduction in absolute rates of PYLL for each of the 4 main causes of death included in this
study: cancer, external causes, ischemic heart disease (IHD) and cerebrovascular disease (CVD). But Canada’s performance relative to peer
countries varied by sex over the 50 years. Table 1 summarizes Canada’s relative performance by sex for the 4 disease-specific PYLLs studied.

Table 1 Canada’s relative performance on PYLL by main causes of death for men and women, 1960 to 2010

Cancer External causes Ischemic heart disease Cerebrovascular disease
Canadian women consistently Canadian men and women fared Canadian men and women Canadian men and women
lagged behind the international similarly, hovering at or just slightly | consistently performed behind consistently performed well
median relative to other women. behind the international medians the international medians for ahead of the international
Canadian men consistently for their sexes. their sexes. medians for their sexes.
performed ahead of the international

median relative to other men.

In 2010, a sex gap persisted between men and women in Canada for some causes of death. Table 2 describes the sex gap for the 4 causes

of death studied.

Table 2 Canada’s men—-women sex gap, 2010

Cancer External causes Ischemic heart disease Cerebrovascular disease

A 1:1 cancer PYLL ratio between An almost 3:1 external causes PYLL | A 4:1 IHD PYLL ratio between men An almost 1:1 CVD PYLL ratio
men and women ratio between men and women and women between men and women

20
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Canada’s PYLL performance over 50 years: Main causes of death, 1960 to 2010

Figure 5 Leading burden of disease for premature
mortality in Canada, 2010

PYLL can be used to examine premature mortality
according to major causes of death." '® This approach
emphasizes the specific causes of death that have
contributed to Canada’s health system performance

on the international stage® 2* and can point to the areas
where Canada has been doing well and areas where
there is room for improvement. The following section
examines disease-specific PYLL for the leading causes of
death in Canada before age 70. Overall, 4 leading causes
of death contribute to more than half of all premature

. Cancer ﬂ External causes D Ischemic heart disease deaths in Canada (Figure 5)' In 2010’ these Ieading
; causes were cancer (40.2% of premature deaths),
Cerebrovascular disease All other diseases ( /o P )

external causes (14.6%), IHD (11.8%) and CVD (2.7%).

Note

All other diseases (30.7% of premature deaths) include deaths due to diabetes, other heart
disease, chronic lower respiratory diseases, chronic liver disease and cirrhosis, and others.
Source

Statistics Canada. Table 102-0551: Deaths and mortality rate, by selected grouped causes,
age group and sex, Canada, annual. CANSIM database. Accessed July 18, 2016.
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Canada’s PYLL performance over 50 years: Cancer, 1960 to 2010

Cancer (neoplasms) refers to a group of diseases in which the body’s cells multiply excessively within a particular area and can
@ spread to surrounding tissue. There are more than 100 types of cancer, usually named for the tissue/organ where the cancer
cells originate.3? Cancers are largely considered genetic diseases in which errors in the DNA that cause excessive cell division
are either inherited or triggered through environmental exposures. Cancer-causing agents include chemicals in tobacco smoke
or polluted air, radiation from the sun or radon, and a host of others.3>3* While certain risk factors such as genetics and aging
cannot be avoided, low exposure to toxic chemicals, modifications to sedentary lifestyles and obesity, low alcohol consumption,

and diets high in fruits and vegetables are considered important cancer prevention strategies.>*

Canada experienced a reduction of more than 40% in PYLL due to cancer over the 50 years studied (from 1,427 PYLL per
100,000 in 1960 to 847 PYLL per 100,000 in 2010). Improvements in screening and prevention strategies, early diagnosis and
technological advances in cancer treatments have been cited as key facilitators for reducing cancer mortality around the world.3>-3"
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Figures 6 and 7 present Canada’s relative performance for PYLL for men and women due to cancer over the 50 years studied.
Across the time period, Sweden was a front-runner for PYLL among men due to cancer, and Japan was a front-runner for women.
Portugal’'s PYLL for cancer gradually fell to last place for men, and Denmark was a last-place performer for women.

Figure 6 PYLL relative position, men, Figure 7 PYLL relative position, women,
1960 to 2010: Cancer 1960 to 2010: Cancer
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In terms of relative position, Canada’s performance between the sexes is quite divergent. Across the 50 years, Canadian men
performed well relative to men in OECD comparator countries and maintained a consistent position ahead of the international
median. Canadian women lagged behind the international median across the full 50 years. Canadian women did not keep pace
with those in Australia. While Australian women accelerated toward first place over the last decade of analysis, Canadian women
remained behind the international median.
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Generally speaking, these findings are consistent with other literature examining Canada’s international performance for cancer.

In one study, Canada’s overall cancer mortality rate was in the middle range (most consistently earning a B grade) over a number
of decades.® A CIHI study in 2013, which found Canada’s international performance on general cancer screening and cancer care
to be relatively good, found a marked difference in cancer mortality performance between the sexes.? Female lung cancer mortality
in particular was almost double that of peer OECD countries in 2013, with 43 female deaths per 100,000 in Canada compared with
26.5 per 100,000 (OECD female average).? These findings collectively suggest that Canada’s women are not keeping pace relative
to women in OECD comparator countries in terms of female cancer mortality, and they may point to the need for renewed attention
on health policy focused on women and cancer.

¢ In 2010, Canadian men lost 847 potential years of life per 100,000 due to cancer — 8 fewer years of life lost than Australia’s men
and 185 more years of life lost than Sweden’s. Sweden was a consistent top-performing country for men.

¢ In 2010, Canadian women lost 846 potential years of life per 100,000 due to cancer — 106 more years of life lost than Australia’s
women and 162 more years of life lost than Japan’s. Japan was a consistent top-performing country for women.

What about the cancer sex gap?

The absolute numbers for Canada in 2010 do not point to a sex gap in PYLL due to cancer. Canada continued to lose equal
numbers of potential years of life for men and women. In 2010, Canadian men lost 847 potential years of life per 100,000,
and Canadian women lost 846 potential years of life per 100,000 — a 1:1 ratio.
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PYLL due to lung cancer: A closer look

Lung cancer is among the top contributors to premature cancer mortality in Canada.* 3 Canadian PYLLs due to lung cancer in men and women show
marked differences in performance internationally. Since the early 1960s, Canadian women have moved increasingly closer to last place relative to

other women, while men have consistently remained close to the international median.

Figure 8 PYLL relative position, men, Figure 9 PYLL relative position, women,
1960 to 2010: Lung cancer 1960 to 2010: Lung cancer
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The relationship between lung cancer and smoking is well established, with early research published by Doll and Hill in 1950.3° Lung cancer due to smoking
takes many years to develop, with lag times ranging between 20 and 30 years.*>* Canada’s lung cancer mortality performance likely reflects sex-specific
smoking trends of the past. Smoking rates among men were high in the 1960s and 1970s, followed by marked reductions in the 1980s and 1990s. Smoking

rates among women, on the other hand, peaked 2 decades later. This lag effect may help explain the PYLL performance for lung cancer among Canadian

women observed today.?*?
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Multifaceted tobacco control strategies focused on both prevention and treatment have been successful in reducing lung cancer mortality.
Comprehensive tobacco control programs in Australia, Finland, Norway, Portugal, Canada and Italy have included strategies such as
increasing the price of tobacco through excise taxes, banning the use of tobacco in public places, controlling sales to minors, providing
smoke-free health promotion and education, and offering smoking cessation programs.**~* Italy was among the first to introduce
comprehensive smoke-free legislation in all public places in 2005.%* %6 Australia took the lead in 2012 by introducing plain cigarette
packaging to limit the marketability of tobacco products.*’ In the 1990s, Sweden began introducing self-help and health education
programs specifically targeted at pregnant and young women in order to reduce uptake of tobacco among new female smokers.* 4

In addition to smoking, other well-known factors have been associated with lung cancer. Exposure to radon (an invisible, odorless gas
that occurs naturally in the soil and rocks) is the second leading cause of lung cancer in Canada.>® In 2007, the Canadian government set
annual maximum-acceptable concentration levels of indoor air radon at 200 becquerels per cubic metre.>! Given the variability of soil
and rock radon concentrations across the country, however, it is estimated that more than 20% of homes may still be above the national
guidelines.>¥ %% Asbestos is another well-known cancer-causing substance that can exist in industrial substances and building materials.
In 2015, Health Canada revised its official position on asbestos, stating that exposure to asbestos in any form is dangerous and can

lead to cancer and other diseases.>
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Canada’s PYLL performance over 50 years: External causes, 1960 to 2010

External causes represent a collection of deaths caused by events that are generally unrelated to a particular disease
e condition,>°® including traffic accidents, falls, accidental poisonings and intentional self-harm.>>>” National safety policies

focused on efforts to reduce traffic volume and driving speeds, fall prevention strategies in seniors, mental health strategies
and self-awareness campaigns are considered important to reduce the number of premature deaths due to external causes.’

8—62

Canada experienced a reduction of more than 50% in PYLL due to external causes over the 50 years studied (from 1,681 PYLL
per 100,000 population in 1960 to 826 PYLL per 100,000 in 2010). In recent decades, improvements in a variety of national safety
policies have led to reductions in premature mortality due to external causes.® %4
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Figures 10 and 11 present Canada’s relative international performance for PYLL for men and women due to external causes over the 50 years.
Across the time period, the Netherlands was a front-runner for PYLL for men due to external causes, and Italy was a front-runner for women.
For both sexes, the U.S. was the last-place performer for at least the last decade of analysis.

Figure 10 PYLL relative position, men, 1960 to 2010:
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Figure 11 PYLL relative position, women, 1960 to 2010:
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In terms of relative position, Canada’s performance between the sexes has been fairly consistent. For both sexes, Canada made
substantial progress from the 1960s to the mid-1980s, maintained its middle-of-the-pack position until 2000 and then fell behind
the international median in the last decade of analysis. Canada’s performance between the sexes was also similar to Australia’s;
however, from 2000, Canadian women fell behind Australian women.

These results are consistent with other literature examining Canada’s international performance for deaths due to external causes.
In one study in 2013, CIHI found that Canadian mortality rates for traffic accidents and self-harm (2 major categories of external
causes of death) were generally average — performing just above or below the OECD average.? Murray et al. found that Canada
performed well on falls (another category of external causes of death) in 2010, but fared poorly on traffic accidents in terms of years
of life lost.”™ These results point to a middle-of-the-pack performance for deaths due to external causes in general. But given the
variability of conditions captured by the broad category of external causes and the typical ages at which these deaths occur,

these results also point to the need for more detailed analysis in order to attract increased health policy attention and a deeper
examination of strategies within the international community to help drive improvements to Canada’s relative position.

¢ In 2010, Canadian men lost 1,199 potential years of life per 100,000 due to external causes — 40 more years of life lost than
Australia’s men and 597 more years of life lost than the Netherlands’. The Netherlands was a consistent top-performing country
for men.

¢ In 2010, Canadian women lost 445 potential years of life per 100,000 due to external causes — 72 more years of life lost than
Australia’s women and 271 more years of life lost than Italy’s. Italy was a consistent top-performing country for women.

What about the external causes sex gap?

The absolute numbers in Canada for 2010 point to a sex gap in PYLL due to external causes. Canada’s men continued to
lose many more potential years of life than women did. In 2010, Canadian males lost 754 more years of life per 100,000
population than women, a ratio of almost 3:1.
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Age and PYLL due to external causes: A closer look

PYLL due to external causes captures a variety of conditions that tend to affect age groups differently within the population. 3 major categories of deaths

due to external causes are falls, intentional self-harm and motor vehicle accidents. Some of these external causes predominantly affect younger age

groups. As a result, their overall impact on PYLL at the population level can be more pronounced.

Figure 12 Proportion of premature deaths due
to falls, self-harm and motor vehicle
accidents, by age group, 2010
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Statistics Canada. Table 102-0551: Deaths and mortality rate, by selected grouped
causes, age group and sex, Canada, annual. CANSIM database. Accessed
July 18, 2016.

Motor vehicle accidents tend to affect younger age groups, with more than
50% of these deaths occurring among those younger than 40. In particular,

20- to 29-year-olds represent the largest age group (23.5%) affected, with

10.3 deaths per 100,000. Since motor vehicle accidents occur with higher
frequency among youth and young adults, these deaths contribute substantially
to the PYLL at the population level. On the other hand, approximately 46% of
premature deaths due to falls occur among those age 60 to 69, at a rate of

7.5 deaths per 100,000. Because these deaths occur in older age groups,

they contribute fewer potential years of life lost at the population level.

Deaths due to intentional self-harm peak in middle age, with about 48% of
premature deaths occurring among those in the age ranges 40 to 49 and 50 to
59. These age groups experience similar rates of death, at 16.7 and 17.7 deaths
per 100 000, respectively. While these deaths occur in middle age and do not
contribute as many years of life lost per person, the high number of deaths
due to self-harm between age 30 and 60 markedly contributes to the PYLL.

Since the 1960s, Canada has seen a substantial reduction in deaths due to
external causes overall; however, external causes remain the second leading
cause of premature deaths in Canada.® In light of the varied conditions that
comprise the external causes category and the age groups affected, care must
be taken in interpreting results.

Efforts to reduce the impact of premature mortality within the Canadian population should include policies and programs targeted at the appropriate

age groups.
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Canada’s PYLL performance over 50 years: Ischemic heart disease, 1960 to 2010

Ischemic heart disease (IHD), otherwise known as coronary artery disease, is a condition in which a narrowing or blockage of
@ blood vessels reduces the supply of blood to the heart.®® A reduction of oxygenated blood to the heart can result in angina

pectoris, acute myocardial infarction (heart attack), heart failure and sudden cardiac death. While some risk factors for

IHD such as genetics and age cannot be modified, other factors like sedentary lifestyles, smoking, fatty diets and stress

are considered modifiable via primary and secondary prevention.®® ¢’

Canada experienced a reduction of almost 85% in PYLL due to IHD over the 50 years studied (from 1,471 PYLL per 100,000 per
population in 1960 to 230 PYLL per 100,000 in 2010). Advances in pharmaceuticals (e.g., management of hypertension and
cholesterol) and medical treatments, as well as public health—driven population-wide reductions in smoking and other behaviours
have contributed to the substantial decline in IHD mortality in Canada.®®-7°
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Figures 13 and 14 present Canada’s relative international performance for PYLL due to IHD for men and women over the 50 years. Across the time
period, Japan was a top performer in terms of PYLL among men due to IHD, and France was a top performer among women. In 2000, Greece moved
from one of the best performers to the last-place position for PYLL among men due to IHD. The U.S. was the last-place performer for women from the

early 1990s.

Figure 13 PYLL relative position, men, Figure 14  PYLL relative position, women,
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For both sexes, Canada’s PYLL performance for IHD consistently lagged behind the international median. Substantial progress

was made between the 1960s and the 1980s as Canada’s relative position approached the middle of the pack; however, between
1990 and 2010, Canada remained behind the international medians for both sexes. Canada’s performance between the sexes was
similar to Australia’s across the time period studied. However, between 2000 and 2010, Australia consistently outperformed Canada,
with Australian women meeting the international median and remaining there in the last decade of analysis.

These relative performance results suggest that, in spite of substantial absolute improvements in premature deaths due to IHD

over the 50 years, Canada has struggled to keep pace with other countries for both sexes. The performance literature examining
circulatory diseases in Canada has yielded variable results, perhaps due to the wide range of indicators used to assess performance.
One study that focused on mortality rates for circulatory diseases in general found Canada to be performing well relative to its peers
in 2009 (ranking 4 out of 16 countries).’® CIHI found that Canada performed well (at the 75th percentile) in 2011 on the indicator
30-Day In-Hospital Mortality for Acute Myocardial Infarction.? On the other hand, Murray et al. found that Canada performed poorly
on IHD among a set of OECD comparator countries for years of life lost (ranking 12 out of 19 countries in 2010)." These mortality
studies have variable results because they did not use the same indicators to measure heart disease performance and because the
methodologies applied to establish ranked performance were different. Given the variability in the literature, Canada’s back-of-the-
pack relative position for PYLL due to IHD may point to the need for further analysis and increased health policy attention focused
on IHD for both sexes.

¢ In 2010, Canadian men lost 371 potential years of life per 100,000 for IHD — 59 more years of life lost than Australia’s men and
174 more years of life lost than Japan’s. Japan was a consistent top-performing country for men.

¢ In 2010, Canadian women lost 91 potential years of life per 100,000 for IHD — 16 more years of life lost than Australia’s women
and 54 more years of life lost than France’s. France was a consistent top-performing country for women.

What about the IHD sex gap?

The absolute numbers in Canada for 2010 point to a sex gap in PYLL due to IHD. In 2010, Canadian men lost
280 more potential years of life per 100,000 than Canadian women, a ratio of approximately 4:1.
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Canada’s PYLL performance over 50 years: Cerebrovascular disease, 1960 to 2010

Cerebrovascular disease (CVD), otherwise referred to as stroke or cerebrovascular accident, is the result of a blockage of

o blood flow to the brain, usually due to a blood clot or a burst blood vessel.”* 72 Common stroke symptoms include numbness,
confusion, difficulty speaking or understanding speech, dizziness, severe headache and unconsciousness.” The effects of
stroke generally manifest in various parts of the body, depending on which part of the brain is affected. There are a number
of different causes of cerebrovascular disease. Risk factors that cannot be modified include genetics and aging. Those that

can be changed include hypertension, smoking, obesity and diabetes.”> 7476

Canada has seen a decrease of more than 80% in PYLL due to CVD over the 50 years studied (from 332 PYLL per 100,000 population
in 1960 to 60 PYLL per 100,000 in 2010). Preventive efforts and medical treatments, including medication for hypertension, lifestyle
changes and surgery, have contributed to the reduction of overall mortality due to CVD in recent decades.” 7" 78
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Figures 15 and 16 present Canada’s relative international performance in terms of PYLL for men and women due to CVD over the 50 years.
Across the time period, Switzerland was a top performer for CVD for both sexes. In 2010, Japan held the last-place position for CVD in both sexes.

Figure 15 PYLL relative position, men, Figure 16 PYLL relative position, women,
1960 to 2010: CVD 1960 to 2010: CVD
PYLL for 2010 PYLL for 2010
Absolute numbers Absolute numbers
per 100,000 per 100,000
100 6 Japan 100 Japan
218 98
90 Last
place
80
5" 5
'E 60 -E
2 50 o
E E=}
o 40 g L Australia
2 30 : 6 = RRCEAN e T &2
a Canada o TS
20 1 Middle 69 ot Canada
place  Aystralia &
10 = ]D
0 e Switzerland 0 e Switzerland
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 gips o 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 gipg LL
I
-@-Australia — Canada =@~ Japan == Switzerland +-+Median ~ © -8 Australia — Canada =o= Japan 0= Switzerland «--Median "

Canada’s performance for both sexes was among the best of the 18 countries studied for CVD across the 50 years, with both sexes consistently
performing close to the first-place position. Canada’s performance between the sexes was substantially better than that of Australia through the
1960s and 1970s; however, Australia accelerated ahead of the international median in the mid-1980s and by the end of the study period performed

similarly to Canada as one of the top performers for PYLL due to CVD.
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These findings are consistent with other literature examining Canada’s premature mortality performance at the population level.
Murray et al. found Canada to be the strongest performer for PYLL due to stroke in 2010 based on a different set of comparator
countries.’ Canada’s results on stroke at the patient level, however, have not been as strong. A CIHI study in 2013 found that while
Canada’s overall stroke morality performance was among the best in the comparator set, performance on in-hospital mortality for
patients with ischemic stroke was relatively poor.? Regardless of this variability, it is important to note that in absolute terms the total
number of potential years of life lost for stroke is fairly small. Therefore, given that CVD makes up a relatively small proportion of
the total years of life lost for all-cause PYLL in Canada, Canada’s strong performance in the area of stroke is unlikely to have a
significant impact on Canada’s overall PYLL performance.

¢ In 2010, Canadian men lost 69 potential years of life per 100,000 for CVD — the same number of years of life lost as Australia’s
men and 20 more years of life lost than Switzerland’s. Switzerland was a consistent top-performing country for men.

¢ In 2010, Canadian women lost 51 potential years of life per 100,000 for CVD — 11 fewer years of life lost than Australia’s women
and 11 more years of life lost than Switzerland’s. Switzerland was a consistent top-performing country for women.

What about the CVD sex gap?

The absolute numbers in Canada for 2010 do not point to a substantial sex gap in CVD PYLL. In 2010, Canadian men lost
18 more potential years of life per 100,000 than Canadian women, a ratio of almost 1:1.
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A glimpse at Australia: Are there lessons for Canada®?

Many factors influence PYLL at the population level, both within and outside of the health care system. Given Australia’s acceleration in
PYLL performance in recent years, it can be useful to consider the range of policies and programs that have been implemented in that
country. Table 3 provides a snapshot of various policy activities in Australia led by national and state governments. Policies range from
supporting early childhood education to improving access to affordable drug therapies. It should be noted that health policies may not
be directly responsible for current population health outcomes. Instead, present-day outcomes are more likely to have been influenced
by health policies of the past. Further work that explores Australia’s policy evaluation literature across time may help shed light on
approaches that support improved health outcomes for Canada in the future.
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Table 3 Snapshot of policy activities within and outside Australia’s health care system

Within the health care system
Since 1960, the Pharmaceutical Benefits Scheme has
‘)% provided all Australian residents with a health card to access
prescription medications at a subsidized cost, with further
reduction in prices for vulnerable people. The program establishes
safety net expenditure thresholds for prescription drugs that, if reached,

Outside the health care system
Established in 2003, the national Budget Based Funded
Programme is a component of the Child Care Services Support
Programme that provides funding for the operation of early

learning and child care services in rural/remote and indigenous communities

across Australia. Families can access services, such as care outside school

create further subsidization or no cost for the rest of year.”
The Australian National Health Priority Areas initiative directs
collective attention to diseases that are a significant burden

e to the health care system. It aims to monitor health outcomes
and identify cost-effective interventions. The first set of priority areas were

established in 1996 and included cardiovascular health, cancer control,
injury prevention and control, mental health and diabetes.?' Since then,

hours and overnight or playgroups, at a minimal cost.?°
Since 2006, Australia has required cigarette packages to include
pictorial and written health warnings.4” In 2012, it moved beyond
health warnings to implement plain packaging regulations.8

All tobacco products sold in Australia are now packaged with a single

4 other conditions have been added.?2
In 2013, the National Primary Health Care Strategic
Framework was unveiled, which aims to “better integrate health

care across care settings.”® Since then, 31 Primary Health
Networks have been developed that coordinate general practitioners,
allied health professionals and community services to achieve better
health outcomes for patients, with a particular focus on Aboriginal people,

dull colour and brand names are in a standard font.8*
The New South Wales parliament passed legislation in 2010
that requires large chain restaurants to display calories for
each item on menu boards; in 2013, the legislation expanded
to include supermarket ready-to-eat meals. This information must be
displayed beside the product using the same font size as the price

seniors and recipients of mental health services.8
The Australian government aims to support continuity of care

m for elderly people, whether living independently or in long-term
care facilities, by offering guidance on how to access subsidized
services, such as domestic assistance, allied health services or nursing
home accommodations. To help elderly people and their families navigate
these services, the government developed a website called My Aged Care,
which provides information on service providers and health care costs.%

or name of the product.?”
In 2007, the Health in All Policies approach was implemented
% in South Australia. This approach brings together multiple
sectors to consider population health during policy development
to create a better community and improve health.82 One initiative that
emerged from this approach is the Active Transport project involving
South Australia Health and the Department of Planning, Transport and
Infrastructure, which are assisting in the development and adoption of
a new South Australia cycling strategy.®°
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International comparisons are useful for cross-country learning and for informing public debate about Canada’s performance on

the international stage.® °® But given the variability of Canadian health system performance results in the literature, public opinion on
the issue has been somewhat divided. According to an Ipsos poll in 2015, 75% of the Canadian public surveyed believed their health
care system to be among the best in the world. However, two-thirds of Canadians also expressed concern that Canada was falling
behind relative to peer countries.®' The objective of this study was to better understand Canada’s relative performance over 50 years
on a key mortality outcome measure: potential years of life lost. This report helps clarify in what areas Canada is performing well and
where Canada has room for improvement, by examining Canada’s relative and absolute performance on the international stage.

How did Canada perform on overall PYLL relative to OECD comparator countries between 1960 and 20107

This study demonstrated that, like all other countries included in the analysis, Canada made substantial improvements in overall
PYLL over 50 years, with a reduction of 6,000 years of life lost per 100,000 population between 1960 and 2010. Relative performance
analysis demonstrated that Canada maintained a middle-of-the-pack performance over the 50 years. This finding suggests that while
Canada is making progress on PYLL in absolute terms, it is keeping pace with the international median in relative terms.

Canada’s health systems have great potential to be among the best in the world with their publicly funded universal health care
model — physician and hospital care provided at no cost at the point of care.®> °2 Given Canada’s consistent middle-of-the-pack
performance over the 50 years studied, the findings suggest that there is room for improvement. A number of countries, including
Australia, Italy, Spain, Norway and Switzerland, made promising strides forward, particularly over the last decade of analysis. Like
Canada, many of these countries provide universal models of health care. This leads to questions about what strategies beyond the
scope of health care have been adopted in these countries and the ways in which social policy, education, health promotion efforts
and disease prevention have helped to optimize health system performance results.

How did Canadian men and women perform on overall PYLL relative to men and women in OECD comparator countries?

In earlier decades, Canadian men and women experienced similar patterns of middle-of-the-pack performance in terms of overall
PYLL. In more recent decades, Canada’s performance for men and women moved in different directions. From the 1990s to 2010,
Canada’s men consistently performed ahead of the international median relative to men in other countries. Canada’s women,
however, lost ground from the 1990s and by 2010 lagged behind the international median relative to women in comparator countries.
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How did Canada perform on PYLL for main causes of death relative to OECD comparator countries?

Canada’s relative performance for main

causes of death, men and women
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Canada’s relative PYLL performance stratified by specific
causes of death can help shed light on areas where Canada
did well over the 50 years studied and where there is room
for improvement compared with other countries.® % % In terms
of PYLL due to cancer, a different pattern in performance
between the sexes emerged: men performed ahead of the
international median and women consistently performed
behind the international median. For external causes of
death, both sexes showed average performance, losing some
ground in the last decade of analysis. In terms of PYLL due
to IHD, both sexes performed behind the median across the
50-year period. And finally, for CVD, Canada consistently
performed well for both sexes relative to comparator countries.

These findings suggest that there are opportunities for Canada to improve PYLL for IHD and external causes for both sexes, and for
cancers in women. Given that IHD, cancers and external causes are large contributors to all-cause PYLL, actions to improve in these
areas have the potential to improve the health of Canada’s populations and accelerate Canada’s health system performance on the

international stage.
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Figure 18 Sex gap profile for PYLL, 2010:
Causes of death

Cancer
- Vomn The Canadian sex gap
847 PYLL per 100,000 846 PYLL per 100,000
External causes This study identified causes of death for which a sex gap
Men Women ersists in Canada.
1,199 PYLL per 100,000 o o 445 PYLL per 100,000 P
In 2010, absolute PYLL rates for deaths due to external
Ischemic heart disease
causes were higher for Canadian men than for Canadian
Men o Women
371 PYLL per 100,000 91 PYLL per 100,000 women, with a male-to-female ratio of almost 3:1. A similar
) pattern existed for PYLL rates for IHD, with a male-to-female
Cerebrovascular disease
Men Women ratio of 4:1. The sex gap was negligible for cancer and CVD.
69 PYLL per 100,000 51 PYLL per 100,000

Canada has much to learn from its peer countries as it strives to achieve optimal health status for its population. However,
international comparisons are complex. An in-depth analysis of the health policies and social and economic drivers of population
health within high-performing countries over time may be useful as Canada strives to optimize its health system performance on the
international stage. Future international comparison studies may also include an examination of Canada’s relative performance over

50 years on a variety of other health system performance measures.? '* °2 Comparative analyses at the provincial/territorial level are
also warranted.
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Appendix A: Methodological details

Health system performance

Variability in health outcomes at the population level can, in part, be attributed to a country’s health system performance.

Health systems range in their design, content and management strategies, which then translate into health outcomes, system
responsiveness and fair financing.'® Performance in sub-components of health systems, including clinical care, prevention and public
health, all contribute to the overall result in outcomes at the population level.'® 3° By quantifying variation in different aspects of health
system performance, decision-makers can identify factors and articulate policies in order to drive improvements in population health.

Potential years of life lost

PYLL was selected as the primary indicator for this analysis. PYLL is a measure of premature mortality that provides an estimate of
the additional time a person would have lived had he or she not died prematurely (before age 70)."* '* For this indicator, the fewer

lives lost the better, so smaller values represent stronger performance. PYLL was calculated for this study using the OECD formula,
as follows:

PYLL; = Z(l - a)(dat - pat)(pa - pn) % 100,000

Where

a = age

| = the upper age limit (70 years)

dat = the number of deaths at age a

pat = the number of persons age a in country i at time ¢

pa = the number of persons age a in the reference population (2010)
pn = the total number of persons in the reference population (2010)
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It should be noted that other sources of PYLL indicators in Canada (e.g., Statistics Canada) have used age 75 rather than 70 as the
cut-off for PYLL. As a result, there will be some differences in findings when PYLL data from the OECD is compared with data from
Statistics Canada and provincial ministries.

Mortality indicators often serve as a central index of population health status,® °> % but PYLLs go beyond traditional mortality

indicators by accounting for age at death, rather than merely the occurrence of death itself.® This indicator gives more weight

to deaths that occur in young people. PYLLs are used worldwide because they can provide population estimates for all-cause
premature mortality as well as estimates for specific causes of death to reflect their proportional burden on society.?

There is no single measure that summarizes the health or health care system of a country. PYLL is a health status indicator. It was
selected as the metric for this study because it reflects the broadest goal of all health systems around the world — to improve the
health of the populations they serve.'® 6.9 Although it can be difficult to distinguish the burden of disease that is directly attributable
to the health system from that which is attributable to other factors, PYLLs have the advantage of providing a broad measure of
population health status, and of being available for a large number of countries over a long period of time.™: 1994

International comparisons and ranking systems

International health system performance comparisons and corresponding interpretations are complex. International comparison
methodologies using ranking systems have received considerable criticism within the literature.'" %-% Simple ranking systems can
unintentionally oversimplify complex phenomena, be fraught with normative assumptions and fail to adequately acknowledge the
important differences between countries’ health systems, population demographics, and social and economic realities.%: 100. 101
Further, ranking systems use ordinal scaling (the ordering of values), which can falsely imply a meaningful difference between
country performance in the absolute values.'®" %2 Nonetheless, international rankings continue to be dominant within the literature
and widely reported in the media. In spite of their limitations, international rankings have a pragmatic appeal because they help to
make complex issues accessible for a broad audience.% 102
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Min—-max normalization method

To address the ordinal scaling challenge within traditional rank order methods, a min—max normalization method was used in this
study. Min—max normalization is a parametric technique in which the relative position of the value of a variable is computed by
comparing it with its minimum and maximum observed values using the following formula:

Xj—min(x)

Zi = ( ) x 100

max(x)—min(x)
Where

xi = the observed value

max(x) and min(x) = the maximum and minimum observed values of the initial variable

Min—max normalization is a method of adjusting absolute values measured on different scales to a notionally common scale.®
Min—max normalization was used to create a relative position score for each country between 0 and 100 for each year, whereby

the top performer was given the position 0 (fewest lives lost) and the bottom performer was given the position 100 (most lives lost).
Min—max normalization performs a linear transformation on the original data values."” '® Using this approach, Canada’s performance
was positioned relative to the top and bottom performers each year over the period of study.

Data source

Data for this study was taken from the Organisation for Economic Co-operation and Development.'® At the time of analysis, data
for potential years of life lost (all causes; neoplasm; malignant neoplasms of trachea, bronchus and lung; external causes; IHD;
and CVD for both sexes, for males and for females) was available from 1960 to 2010 for all comparator countries in the analysis.
Linear extrapolation using simple average estimates was used to replace the missing values of potential years of life lost, but note
that missing values were minimal (approximately 1%). Data points that were extrapolated or that contain breaks in the time series
are not indicated in the report figures.
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Time period

We elected to study Canada’s international performance over a 50-year period. Population mortality outcomes change at a slow
pace, and long time frames are required to understand trends. Given that the data was taken from the OECD, we used the longest
time period possible for which data was available at the time of the analysis. This resulted in a 50-year study period between

1960 and 2010.

Potential years of life lost: Comparator countries

At the time of analysis, there were 34 member countries of the OECD.'® To determine the comparator countries to be included
in this study, 4 landmark reports that focused on international health system performance were consulted.? 1% 21 Countries
were selected for inclusion if they were among the 34 OECD member countries and were included in at least 1 of the 4 landmark
reference studies. Finally, an assessment of data availability for each country over the 50-year span was performed. 18 countries
were included in the final set: Australia, Belgium, Canada, Denmark, Finland, France, Greece, Italy, Japan, the Netherlands,
New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom and the United States.

Limitations

A number of limitations warrant consideration:

¢ International Classification of Disease (ICD) coding for disease classification has changed over time. Numerous iterations of
ICD-7 to ICD-10 have been used in developing PYLL by burden of disease over the 50-year period. ICD revisions are considered
breaks in the time series.'® The difference in coding between versions may have some impact on results."’

¢ Data collected over 50 years from 18 different countries is expected to have some data quality challenges. In order to address
this to the best of our ability, we used data from only 1 organization, the OECD, to ensure as much as possible that the data
collection and processing methodologies were consistent.

e There is no single population-level health indicator that can be used to perfectly assess health system performance at the
country level. Dozens of indicators are used to examine different aspects of health system performance on the international
stage, including population health outcomes indicators, disease-specific indicators, health care system indicators and indicators
focused on the non-medical determinants of health. The PYLL indicator was selected because it aligned with the broadest goal
of all health systems around the world — to improve the health of the populations they serve. It was also available for a large
number of countries over a long time period.
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This study did not conduct an in-depth analysis of Canadian performance at the provincial or territorial level. Canada has a
somewhat decentralized health care system, with primary responsibility for health care administration residing at the provincial
level. Performance at the provincial level was considered beyond the scope of this study, but future research that examines
performance at a more granular within-country level may be warranted.

Many health system factors and broader social and economic factors influence health at a population level. This study did not
conduct an in-depth policy analysis in each of these areas. This was considered beyond the scope of the current work, but future
research examining policy both within and outside of the health system will be useful to help inform Canadian decision-makers.
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Appendix B: Text alternative for images

Text alternative for What is PYLL? image

PYLL is demonstrated using 3 people. Person A dies at age 50. He loses 20 potential years of life. Person B dies at age 40. He loses
30 potential years of life. Person C dies at age 65. He loses 5 potential years of life.

Data table for Figure 1: All-cause PYLL, 1960 to 2010: Changes in absolute rates

Country PYLL

Portugal 17,411 in 1960
Netherlands 6,490 in 1960
United States 4,629 in 2010
Switzerland 2,483 in 2010

Data table for Figure 2: All-cause PYLL, 1960 to 2010: Relative positions

PYLL for 2010:
Country Absolute numbers
United States 4,629
Canada 3,113
Australia 2,853
Sweden 2,487
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Data table for Figure 3: PYLL relative position, men, 1960 to 2010: All causes

PYLL for 2010:
Country Absolute numbers
United States 5,814
Canada 3,836
Australia 3,632
Sweden 3,073

Data table for Figure 4: PYLL relative position, women, 1960 to 2010: All causes

PYLL for 2010:
Country Absolute numbers
United States 3,447
Canada 2,385
Australia 2,070
Japan 1,796

Data table for Figure 6: PYLL relative position, men, 1960 to 2010: Cancer

PYLL for 2010:
Country Absolute numbers
Portugal 1,354
Australia 855
Canada 847
Sweden 662
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Data table for Figure 7: PYLL relative position, women, 1960 to 2010: Cancer

PYLL for 2010:
Country Absolute numbers
Denmark 1,031
Canada 846
Australia 740
Japan 684

Text alternative and data table for Figure 8: PYLL relative position, men, 1960 to 2010: Lung cancer

In 2010, France was the last-place country and Sweden was the first-place country. Over the 50 years, Canadian men remained
close to the international median while Australian men moved closer to first place.

PYLL for 2010:
Country Absolute numbers
France 379
Canada 200
Australia 146
Sweden 103
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Text alternative and data table for Figure 9: PYLL relative position, women, 1960 to 2010: Lung cancer

In 2010, Denmark was the last-place country and Japan was the first-place country. Canadian women fell behind the median in
the 1960s and made a dramatic sweep toward last place over the 50 years. Australian women remained relatively close to the
international median over the 50 years.

PYLL for 2010:
Country Absolute numbers
Denmark 219
Canada 187
Australia 106
Japan 55

Data table for Figure 10: PYLL relative position, men, 1960 to 2010: External causes

PYLL for 2010:
Country Absolute numbers
United States 1,924
Canada 1,199
Australia 1,159
Netherlands 602
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Data table for Figure 11: PYLL relative position, women, 1960 to 2010: External causes

PYLL for 2010:
Country Absolute numbers
United States 715
Canada 445
Australia 373
Italy 174

Data table for Figure 13: PYLL relative position, men, 1960 to 2010: IHD

PYLL for 2010:
Country Absolute numbers
Greece 681
Canada 371
Australia 312
Japan 197

Data table for Figure 14: PYLL relative position, women, 1960 to 2010: IHD

PYLL for 2010:
Country Absolute numbers
United States 188
Canada 91
Australia 75
France 37
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Data table for Figure 15: PYLL relative position, men, 1960 to 2010: CVD

PYLL for 2010:
Country Absolute numbers
Japan 218
Canada 69
Australia 69
Switzerland 49

Data table for Figure 16: PYLL relative position, women, 1960 to 2010: CVD

PYLL for 2010:
Country Absolute numbers
Japan 98
Australia 62
Canada 51
Switzerland 40

Data table for Figure 18: Sex gap profile for PYLL, 2010: Causes of death

Cause of death Men Women

Cancer 847 PYLL per 100,000 846 PYLL per 100,000
External causes 1,199 PYLL per 100,000 445 PYLL per 100,000
Ischemic heart disease 371 PYLL per 100,000 91 PYLL per 100,000
Cerebrovascular disease 69 PYLL per 100,000 51 PYLL per 100,000
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OECD formula used to calculate PYLL

PYLL for a specific country and year is equal to the sum of years of life lost at age a up to age 70, multiplied by the number
of deaths at age a divided by the number of persons at age a, multiplied by the 2010 reference population weight for age a,
multiplied by 100,000.

Formula used to calculate min—-max normalization

Relative position equals the observed value minus the minimum observed value of the initial variable, divided by the maximum minus
the minimum observed values of the initial variable, multiplied by 100.
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