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I n 2015, for the first time in history, Canadians aged 65 years 
and older formed a larger proportion of the population 
than those aged 14 years and younger.1 As with other high-

income countries that have undergone the epidemiologic tran-
sition, noncommunicable diseases are driving morbidity and 
mortality in Canada.2 Previous studies have provided detailed 
insight into cause-specific patterns of disease in the Canadian 
population3,4 using broad summary estimates of population 
health, such as health-adjusted life expectancy.5 However, a 
comprehensive historical account of health loss across diseases 
and injuries in Canada, through metrics such as disability-
adjusted life years, has not yet been reported. This type of 
information could help inform decision-making in Canada by 
providing a better understanding of the diseases and injuries 
driving health loss in this country.

The Global Burden of Disease (GBD) Study provides a unique 
platform enabling the examination of health status by country, 

synthesizing data on a set of 333 diseases and injuries by age and 
sex, comparable across time (1990–2016) and among 195 coun-
tries and territories. The GBD Study also reports disability-
adjusted life years, a variable that summarizes both mortality 
and morbidity and is a useful metric for understanding the rela-
tive burden of specific diseases and injuries. The GBD Study 
accomplishes these activities through the efforts of more than 
3000 collaborators from more than 135 countries, led by the 
Institute for Health Metrics and Evaluation at the University of 
Washington, Seattle.6 The GBD estimates are being used to 
inform health policy in several countries, including the United 
States, the Philippines, India, New Zealand and the United King-
dom.7–9 As such, the GBD Study’s methodologic innovations 
could add value to estimates available from established national 
data systems.

Canadian GBD estimates of disease burden can be found 
online through the GBD data visualization tool and in supple-
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ABSTRACT
BACKGROUND: The Global Burden of Dis-
ease Study represents a large and system-
atic effort to describe the burden of dis-
eases and injuries over the past 3 decades. 
We aimed to summarize the Canadian 
data on burden of diseases and injuries.

METHODS: We summarized data from 
the 2016 iteration of the Global Burden 
of Disease Study to provide current 
(2016) and historical estimates for all-
cause and cause-specific diseases and 
injuries using mortality, years of life lost, 
years lived with disability and disability-
adjusted life years in Canada. We also 
compared changes in life expectancy 

and health-adjusted life expectancy 
between Canada and 21 countries with 
a high sociodemographic index.

RESULTS: In 2016, leading causes of all-
age disability-adjusted life years were 
neoplasms, cardiovascular diseases, 
musculoskeletal diseases, and mental 
and substance use disorders, which 
together accounted for about 56% of 
disability-adjusted life years. Between 
2006 and 2016, the rate of all-cause age-
standardized years of life lost declined 
by 12%, while the rate of all-cause age-
standardized years lived with disability 
remained relatively stable (+1%), and 

the rate of all-cause age-standardized 
disability-adjusted life year declined by 
5%. In 2016, Canada aligned with coun-
tries that have a similar high sociodemo-
graphic index in terms of life expectancy 
(82 yr) and health-adjusted life expec-
tancy (71 yr).

INTERPRETATION: The patterns of mor-
tality and morbidity in Canada reflect an 
aging population and improving pat-
terns of population health. If current 
trends continue, Canada will continue 
to face challenges of increasing popula-
tion morbidity and disability alongside 
decreasing premature mortality.
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mentary tables of the GBD capstone publications,10–12 but the 
estimates have not yet been summarized and interpreted. Here, 
we present current (2016) and historical (1990 and 2006) esti-
mates for Canada of all-cause and cause-specific mortality, years 
lived with disability, years of life lost and disability-adjusted life 
years, as well as cumulative percent changes from 2006 to 2016 
for all estimates. We also provide estimates of life expectancy 
and health-adjusted life expectancy for Canada and 21 compar-
able countries in North America, Western Europe and Australasia 
for both 2006 and 2016.

Methods

The GBD Study uses comprehensive data and methods to sum-
marize and compare disease burden by age, sex, country, cause 
and year. The methods of the GBD Study have been reported in 
detail elsewhere.10–12 In brief, global, regional and national esti-
mates for disease prevalence, incidence, mortality, years of life 
lost, years lived with disability, disability-adjusted life years, life 
expectancy and health-adjusted life expectancy were published 
in the 2016 capstone papers, along with detailed methods for 
each set of estimates.10–12 All GBD methods, data, codes and esti-
mates are publicly available through interactive tools and visual-
izations at the online Data Visualization Hub (https://vizhub.
healthdata.org/gbd-compare/). The GBD methodology is 
updated annually and is compliant with the Guidelines for Accu-
rate and Transparent Health Estimates Reporting (also known as 
GATHER).13 Members of the author group for the current paper 
are all GBD collaborators. 

Data sources
Data obtained for the GBD Study were identified through com-
prehensive reviews of published studies reporting data for spe-
cific conditions and risk factors, unpublished national sources, 
international databases and additional data sources provided by 
GBD collaborators.10–12 The 2016 iteration of the GBD Study incor-
porated data for Canada from 619 data sources (available from 
http://ghdx.healthdata.org/gbd-2016/data-input-sources).

GBD cause hierarchy
For mortality and nonfatal outcomes, the GBD hierarchy is 
or ganized into 4 levels, which are mutually exclusive and collec-
tively exhaustive.10–12 Sixty-eight of these causes are sources of 
disability but not death, whereas 5 are causes of death but not 
disability.12 Level 0 includes all causes. Level 1 causes represent 
3 major categories: communicable, maternal, neonatal and 
nutritional diseases; noncommunicable diseases; and injuries. 
Level 2 includes 21 broad cause groups within the level 1 catego-
ries, such as cardiovascular disease and noncommunicable dis-
eases. Level 3 includes individual causes within the level 2 
groups, such as cerebrovascular disease within cardiovascular 
disease. Finally, level 4 of the hierarchy includes sub-causes for 
some level 3 causes, such as hemorrhagic stroke within cerebro-
vascular disease. Here, we generally present data from level 0 to 
level 2; in only a few instances are level 3 data presented, to 
increase clarity (e.g., for HIV/AIDS and tuberculosis).

Statistical analysis

Mortality and nonfatal health loss
We modelled mortality estimates for diseases and injuries using 
the Cause of Death Ensemble model (CODEm)14 or custom mod-
els for certain diseases. Detailed methods for the modelling pro-
cedures for mortality are provided elsewhere.10 In brief, CODEm 
generates mortality estimates for each location-year, age and 
sex, through a standardized model ling process that combines 
covariable selection and out-of-sample validity analyses. We 
modelled nonfatal diseases using Disease Modelling-Meta-
Regression II (DisMod-MR 2.1)11 or custom models for certain dis-
eases. DisMod-MR 2.1 uses Bayesian meta-regression to synthe-
size available data sources and produce internally consistent 
estimates of incidence, prevalence, remission and excess mortal-
ity. We estimated nonfatal sequelae and comorbidities sepa-
rately for each age group, sex, location and year through micro-
simulation. We applied disability weights to nonfatal causes by 
severity, using the same weights as in the 2013 and 2015 itera-
tions of the GBD Study.12

Years of life lost, years lived with disability and disability-
adjusted life years
We calculated years of life lost as the sum of each death multi-
plied by a standard life expectancy at each age.10 We calculated 
the standard life expectancy for all countries from the lowest 
observed risk of mortality in each 5-year age group within popu-
lations greater than 5 million, which was 86.6 years in 2016. We 
calculated years of life lived with disability by multiplying the 
prevalence of a sequela by the disability weight for the corre-
sponding health state.11 We calculated disability-adjusted life 
years as the sum of years of life lost and years lived with disabil-
ity for each cause; this variable was the cause-specific burden of 
a disease or injury, accounting for life lost and disability.12 We 
used the GBD time-invariant, world population age standard to 
calculate age-standardized rates for all measures.15 Detailed 
descriptions of the methods used to calculate these measures of 
disease burden have been desribed elsewhere.10–12

Life expectancy
We calculated life expectancy using life tables that use age- and 
sex-specific mortality rates to calculate period life expectancy at 
birth and at different ages.16 We calculated health-adjusted life 
expectancy using the Sullivan approach, which incorporates age- 
and sex-specific mortality rates, disease prevalence and associ-
ated disability weights for all disease sequelae, as well as comor-
bidity in the population.17

International comparisons 
We used the GBD sociodemographic index, which summar-
izes per capita income, mean years of education in the popu-
lation aged 15 and older, and total fertility rate to identify 
relevant comparator countries.12 In this paper, we compared 
Canada with other countries in North America, Western 
Europe and Australasia in the top quintile of the 2016 socio-
demographic index.
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Table 1 (part 1 of 2): All-age years lived with disability counts and rates of age-standardized years lived with disability per 
100 000 for diseases and injuries in Canada in 2016, and cumulative percent changes for 2006 to 2016 (both sexes combined)

Cause (disease or injury)

All-age YLD Age-standardized YLD rate, per 100 000

2016 count
(95% UI)

Rank in 
2016 

(count)*

% change, 
2006 to 

2016
2016 rate
(95% UI)

Rank in 
2016 

(rate)*

% change, 
2006 to 

2016

All causes 4 512 880
(3 365 754–5 796 010)

NA 17 10 598
(7886–13 701)

NA 1

Communicable, maternal, neonatal and 
nutritional diseases

133 545
(95 133–180 056)

NA 21 396
(283–535)

NA 10

    HIV/AIDS and tuberculosis (combined) 10 252
(4710–18 670)

16 30 23
(10–42)

16 13

        HIV/AIDS† 9895
(4435–18 311)

NA 31 24
(11–43)

NA 14

        Tuberculosis† 357
(234–500)

NA 12 1
(1–1)

NA –3

    Diarrhea, lower respiratory and other common 
    infectious diseases

54 780
(35 565–80 418)

11 12 165
(106–243)

9 1

    Neglected tropical diseases and malaria 112
(61–240)

21 –2 0
(0–1)

21 –16

    Maternal disorders 524
(326–783)

20 7 2
(1–2)

19 –4

    Neonatal disorders 44 210
(31 048–61 791)

12 37 132
(92–184)

11 25

    Nutritional deficiencies 17 663
(11 563–26 518)

15 16 58
(38–88)

15 8

    Other communicable, maternal, neonatal  
    and nutritional diseases

5803
(3479–9608)

18 14 15
(9–25)

17 3

Noncommunicable diseases 4 013 355
(2 972 963–5 157 859)

NA 17 9408
(6953–12 139)

NA 1

    Neoplasms 67 454
(49 603–88 406)

10 28 125
(92–164)

12 0

    Cardiovascular diseases 240 834
(176 513–313 325)

7 21 437
(319–570)

7 –5

    Chronic respiratory diseases 145 961
(106 939–193 068)

8 7 378
(269–512)

8 –7

    Cirrhosis and other chronic liver diseases 7222
(5062–10 060)

17 24 15
(11–21)

18 2

    Digestive diseases 27 658
(19 623–37 770)

13 17 61
(43–84)

14 –0

    Neurologic disorders 411 060
(280 011–554 154)

4 8 994
(670–1352)

4 –5

    Mental and substance use disorders 930 422
(674 147–1 194 375)

2 14 2453
(1782–3160)

1 3

    Diabetes mellitus, urogenital, blood and  
    endocrine diseases

326 535
(230 823–435 543)

5 22 659
(464–883)

5 –0

    Musculoskeletal disorders 1 035 204
(758 579–1 339 935)

1 22 2265
(1652–2948)

2 3

    Other noncommunicable diseases 821 004
(562 807–1 153 821)

3 18 2022
(1393–2854)

3 1

Injuries 365 980
(242 373– 521 636)

NA 21 795
(524–1142)

NA 1

    Transport injuries 74 222
(48 641–106 679)

9 10 164
(107–237)

10 –7
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Uncertainty intervals
We calculated uncertainty intervals for all estimates, taking a 
number of factors into account, such as adjustment, standardiza-
tion and uncertainty in model parameters, depending on the 
estimate. When calculation of GBD estimates required multiple 
steps, the uncertainty associated with each step is propagated 
through the entire calculation. The 95% uncertainty intervals for 
all estimates are reported in the tables.

Ethics approval
Ethics approval was not sought because this study was a second-
ary data analysis of published results. 

Results

Mortality and years of life lost
In 2016, the largest proportion of deaths was caused by noncom-
municable diseases, with an estimate of 243 553 deaths (see Table 
A1 in Appendix 1, available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.180698/-/DC1), with neoplasms and cardiovas-
cular diseases as the leading causes. Communicable, maternal, 
neonatal and nutritional diseases accounted for 13 184 deaths, 
and injuries for 15 999 deaths. From 2006 to 2016, the age-
standardized mortality rate decreased by 12%. The largest pro-
portional cause-specific changes in age-standardized mortality 
rates between 2006 and 2016 were in the categories of forces of 
nature, conflict and terrorism, and executions and police conflict 
(–72%), HIV/AIDS and tuberculosis (–40%), transport injuries 
(–20%) and cardiovascular diseases (–19%). The only level 2 age-
standardized mortality rate that increased during this period was 
that for mental and substance use disorders, with an increase of 
11%. Tables A1 to A3 in Appendix 1 present estimates for Can-
adian mortality, years of life lost, years lived with disability and 
disability-adjusted life years for all GBD level 0 to 3 causes.

More all-age years of life lost were accounted for by neoplasms 
(1 530 983) and cardiovascular diseases (987 044) than all other 
causes combined (Table A1 in Appendix 1). From 2006 to 2016, the 
rate of all-cause age-standardized years of life lost decreased by 
12% to 8798 years of life lost per 100 000. During this period, the 
rates of age-standardized years of life lost for every level 2 cause 
decreased, except for mental and substance use disorders, which 
increased by 12% to 244 years of life lost per 100 000.

Years lived with disability and disability-adjusted life years
In 2016, there were 4 512 880 years lived with disability from all 
causes (Table 1 and Table A2 in Appendix 1). The leading cause of 
all-age years lived with disability was musculoskeletal disorders 
at 1 035 204, closely followed by mental and substance use disor-
ders at 930 422. In contrast to the age-standardized mortality 
rate, which decreased between 2006 and 2016, the rate of age-
standardized years lived with disability remained relatively sta-
ble (+1%). Between 2006 and 2016, the largest decline in rates of 
age-standardized years lived with disability for level 2 causes 
occurred for neglected tropical diseases and malaria (–16%), and 
the largest increase was for neonatal disorders (+25%). 

Neoplasms, cardiovascular disease, musculoskeletal disorders, 
and mental and substance use disorders were the top 4 causes of 
all-age disability-adjusted life year counts in Canada in 2016, 
accounting for about 56% of the total 8 824 288 disability-adjusted 
life years (Table 2 and Table A3 in Appendix 1). Figure 1 shows the 
rank of all-age cause-specific disability-adjusted life years in 1990, 
2006 and 2016. Neoplasms surpassed cardiovascular disease as the 
top cause of all-age disability-adjusted life years between 1990 and 
2006, and these ranks were maintained in 2016. During this period, 
musculoskeletal disorders surpassed mental and substance use 
disorders to become the third leading cause of all-age disability-
adjusted life years. The rate of all-cause, age-standardized disabil-
ity-adjusted life years decreased by 5% between 2006 and 2016, 

Table 1 (part 2 of 2): All-age years lived with disability counts and rates of age-standardized years lived with disability per 
100 000 for diseases and injuries in Canada in 2016, and cumulative percent changes for 2006 to 2016 (both sexes combined)

All-age YLD Age-standardized YLD rate, per 100 000

Cause (disease or injury)
2016 count

(95% UI)

Rank in 
2016 

(count)*

% change, 
2006 to 

2016
2016 rate
(95% UI)

Rank in 
2016 

(rate)*

% change, 
2006 to 

2016

    Unintentional injuries 265 651
(176 916–384 718)

6 25 567
(374–822)

6 3

    Self-harm and interpersonal violence 
    (combined)

25 548
(16 941–36 576)

14 17 62
(41–88)

13 2

        Self-harm† 7197
(4659–10 316)

NA 13 17
(11–24)

NA –3

        Interpersonal violence† 18 350
(12 205–26 530)

NA 19 45
(30–65)

NA 4

    Forces of nature, conflict and terrorism, and 
    executions and police conflict

562
(156–1519)

19 37 1
(0–4)

20 18

Note: NA = not applicable, UI = uncertainty interval, YLD = years lived with disability.
*Ranks are provided for level 2 causes of the Global Burden of Disease (GBD) cause hierarchy, in descending order, with the leading cause being ranked number 1.
†Represents level 3 causes of the GBD cause hierarchy.



RE
SE

AR
CH

E1300 CMAJ  |  NOVEMBER 5, 2018  |  VOLUME 190  |  ISSUE 44 

Table 2 (part 1 of 2): All-age disability-adjusted life year counts and rates of age-standardized disability-adjusted life years per 
100 000 for diseases and injuries in Canada in 2016, and cumulative percent changes for 2006 to 2016 (both sexes combined)*

Cause (disease or injury)

All-age DALYs Age-standardized DALY rate, per 100 000

2016 count
(95% UI)

Rank in 
2016 

(count)†

% change, 
2006 to 

2016
2016 rate
(95% UI)

Rank in 
2016 

(rate)†

% change, 
2006 to 

2016

All causes 8 824 288
(7 638 096–10 121 267)

NA 14 19 396
(16 598–22 491)

NA –5

Communicable, maternal, neonatal and 
nutritional diseases

371 574
(328 284–421 247)

NA 11 1109
(966–1265)

NA –5

    HIV/AIDS and tuberculosis (combined) 24 360
(18 687–32 855)

16 –19 58
(44–77)

17 –28

        HIV/AIDS‡ 22 013
(16 401–30 491)

NA –20 53
(40–72)

NA –28

        Tuberculosis‡ 2347
(2099–2617)

NA –9 5
(4–5)

NA –24

    Diarrhea, lower respiratory and other 
    common infectious diseases

172 959
(151 182–200 033)

12 16 393
(330–470)

13 –5

    Neglected tropical diseases and malaria 342
(273–480)

21 –0 1
(1–1)

21 –10

    Maternal disorders 2431
(2076–2810)

19 –4 7
(6–8)

19 –11

    Neonatal disorders 133 459
(110 825–156 834)

13 12 545
(456–639)

12 –2

    Nutritional deficiencies 21 194
(15 043–30 075)

17 15 64
(44–95)

16 6

    Other communicable, maternal, neonatal 
    and nutritional diseases

16 831
(14 126–20 713)

18 10 42
(35–53)

18 –3

Noncommunicable diseases 7 614 897
(6 564 561–8 764 722)

NA 14 16 243
(13 739–18 981)

NA –5

    Neoplasms 1 598 437
(1 531 426–1 665 479)

1 14 3008
(2878–3134)

1 –10

    Cardiovascular diseases 1 227 878
(1 146 628–1 309 432)

2 8 2179
(2032–2324)

5 –16

    Chronic respiratory diseases 335 299
(293 354–384 957)

9 10 714
(600–856)

9 –10

    Cirrhosis and other chronic liver diseases 110 087
(101 389–119 034)

14 14 213
(197–230)

14 –7

    Digestive diseases 109 791
(95 018–124 265)

15 16 212
(183–243)

15 –7

    Neurologic disorders 687 440
(549 979–838 011)

6 15 1474
(1145–1845)

6 –4

    Mental and substance use disorders 1 030 496
(775 745–1 295 117)

4 15 2697
(2023–3406)

2 4

    Diabetes mellitus, urogenital, blood and 
    endocrine diseases

563 635
(470 739–675 776)

7 16 1114
(924–1345)

7 –7

    Musculoskeletal disorders 1 053 138
(777 459–1 358 990)

3 21 2300
(1686–2984)

4 3

    Other noncommunicable diseases 898 697
(643 118–1 233 063)

5 16 2333
(1700–3160)

3 –1

Injuries 837 816
(714 075–1 004 250)

NA 7 2044
(1768–2418)

NA –8

    Transport injuries 209 744
(181 775–245 581)

11 –6 554
(490–637)

11 –17
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with the rates for only nutritional deficiencies, mental and sub-
stance use disorders, and musculoskeletal disorders increasing 
during this period (Table 2). In 1990, 45% of total all-cause 
disability-adjusted life years were from years lived with disability; 
this proportion grew to 50% in 2006 and 52% in 2016. This change 
indicates a shift from premature mortality to morbidity contribut-
ing to overall health loss in Canada. As shown in Appendix 2 (avail-
able at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.180698/-/
DC1), peak age-specific disability-adjusted life years were in the 60- 
to 64-year age group for both males and females. 

Life expectancy and healthy life expectancy at birth 
across countries with high sociodemographic index
In 2006, Canada’s life expectancy at birth — 81 years — was 
ranked eighth among the 21 comparator countries, with life 
expectancies in this group ranging from 78 years in the US and 
Denmark to 83 years in Andorra (Table 3). In 2016, Canada’s life 
expectancy increased to 82 years, which ranked tenth. In 2006, 
Canada’s health-adjusted life expectancy — 70 years — was 
ranked sixth among the 21 countries with a high sociodemo-
graphic index; in 2016, Canada ranked seventh with a health-
adjusted life expectancy of 71 years. 

Interpretation

We identified several important findings in this study. All-age 
mortality is increasing, but age-standardized mortality is declin-
ing across most causes. This pattern reflects an aging population 
combined with improved population health. In addition, there is 
a general shift in the burden of health loss from premature mor-
tality to disability, as shown by years lived with disability 
accounting for 52% of total disability-adjusted life years in 2016, 
a proportion that increased from 45% in 1990. Rankings in cause-
specific all-age disability-adjusted life years seem to have 

stabilized in recent years, with only minor changes in the rank-
ings of level 2 GBD causes between 2006 and 2016. Finally, 
improved population health has translated into gains in life 
expectancy and health-adjusted life expectancy that have kept 
pace with those of other high-income countries.

We have highlighted notable reductions in age-standardized 
disability-adjusted life years, mortality and years of life lost for 
cardiovascular diseases, reductions that were larger than 
those seen for neoplasms. As a result, cardiovascular diseases 
are now the second leading cause of disease burden in Can-
ada, consistent with findings for some other high-income 
countries.18 In contrast, increasing age-standardized rates for 
mental and substance use disorders were observed for all 
measures of burden. Mortality associated with drug use disor-
ders was a primary contributor to this increase. This trend is 
likely to continue, given the large increases observed in 
opioid-related mortality in Canada in 2016 and 2017,19,20 simi-
lar to trends observed in the US.21 Between 2006 and 2016, 
musculoskeletal disorders had a higher disability burden than 
mental and substance use disorders, and were the leading 
cause of years lived with disability and the third leading cause 
of all-age disability-adjusted life years, similar to a global pat-
tern.22 Overall, the burden of disease in Canada is shifting from 
premature mortality, measured by years of life lost, to a 
greater burden resulting from years lived with disability. This 
shift is consistent with other high-income countries, including 
the US.9 Further exploration of changes at levels 3 and 4 of the 
GBD hierarchy is needed to unpack some of the observed 
trends, including further exploration of how changing patterns 
of risk and protective factors influence these patterns.23

Limitations
The estimates presented here were modelled through the GBD 
Study, and results may differ from those reported by Canada’s 

Table 2 (part 2 of 2): All-age disability-adjusted life years counts and rates of age-standardized disability-adjusted life years per 
100 000 for diseases and injuries in Canada in 2016, and cumulative percent changes for 2006 to 2016 (both sexes combined)*

All-age DALYs Age-standardized DALY rate, per 100 000

Cause (disease or injury)
2016 count

(95% UI)

Rank in 
2016 

(count)†

% change, 
2006 to 

2016
2016 rate
(95% UI)

Rank in 
2016 

(rate)†

% change, 
2006 to 

2016

    Unintentional injuries 389 289
(299 348–508 564)

8 19 859
(660–1121)

8 –2

    Self–harm and interpersonal violence 
    (combined)

237 440
(201 557–263 231)

10 4 627
(534–696)

10 –5

        Self-harm‡ 192 398
(155 047–215 915)

NA 4 503
(406–564)

NA –5

        Interpersonal violence‡ 45 042
(34 689–58 523)

NA 7 125
(97–163)

NA –3

    Forces of nature, conflict and terrorism, 
    and executions and police conflict

1343
(745–2363)

20 –53 4
(2–6)

20 –60

Note: DALY = disability-adjusted life years, NA = not applicable, UI = uncertainty interval.
*This table presents disability-adjusted life year estimates, which combine years of life lost and years lived with disability.
†Ranks are provided for level 2 causes of the Global Burden of Disease (GBD) cause hierarchy, in descending order, with the leading cause being ranked number 1.
‡Represents level 3 causes of the GBD cause hierarchy.
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data systems. The GBD estimates are strengthened by a consis-
tent approach to data cleaning and standardization and by com-
parability across causes, over time and between countries; as 
such, our findings complement existing Canadian estimates and 
provide additional information about years lived with disability 
and disability-adjusted life years for a comprehensive list of 
causes. The GBD Study does not model subnational (provincial/
territorial or regional) or other important subpopulation (e.g., 
Indigenous people, people living with low income) estimates for 
Canada, which may be important, given that previous research 
has identified variability in disease estimates across Canada.24,25 
These limitations may be addressed in future iterations of the 
GBD Study. The 2016 estimates provided here do not incorporate 

the most current vital statistics because of the time lag in releas-
ing data, which means that our results may not reflect any recent 
and important changes such as the opioid epidemic.19

Conclusion
We have presented internationally recognized and systematic esti-
mates describing the burden of disease and injury in Canada, with a 
focus on the period from 2006 to 2016. Estimates from the GBD 
Study for mortality, years of life lost, years lived with disability and 
disability-adjusted life years in Canada highlight declining age-
standardized mortality and disability-adjusted life year rates, as well 
as gains in life expectancy and health-adjusted life expectancy 
between 2006 and 2016 that have kept pace with those in similar 

1. Cardiovascular disease

2. Neoplasms

3. Mental and substance use

4. Musculoskeletal disorders

5. Other noncommunicable

6. Neurologic disorders

7. Diabetes/urog/blood/endo

8. Unintentional injuries
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10. Chronic respiratory
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12. Neonatal disorders
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14. Digestive diseases

15. Cirrhosis
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18. Other group 1
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21. NTDs and malaria
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Figure 1: Rank of disability-adjusted life years (DALYs) and percent change for diseases and injuries in 1990, 2006 and 2016 for both sexes combined, showing 
percent change of counts and age-standardized rates per 100 000. The line connecting a box for a disease or injury type in one year to the corresponding box in 
a later year is solid if the rank rose or did not change; the line is dashed if the rank declined. endo = endocrinologic, LRI = lower respiratory infection, NTD = 
neglected tropical diseases, urog = urogenital; “other group 1” includes sexually transmitted diseases excluding HIV, hepatitis and other infectious diseases.
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Table 3: Life expectancy and health-adjusted life expectancy at birth, for both sexes combined, in 2006 and 2016 for 
countries in North America, Western Europe and Australasia with a high sociodemographic index

Country

Life expectancy at birth, yr Health-adjusted life expectancy at birth, yr
Proportion of life in 

unhealthy state2006 2016

% change, 
06 to 16

2006 2016

% change, 
06 to 16

Estimate
(95% UI)

2006 
rank

Estimate
(95% UI)

2016 
rank

Estimate
(95% UI)

2006 
rank

Estimate
(95% UI)

2016 
rank

2016 
estimate, %

2016 
rank

Andorra 83
(81–84)

1 83
(81–84)

2 –0 71
(68–74)

1 71
(68–74)

7 0 14 20

Australia 81
(81–82)

4 83
(82–83)

2 2 71
(67–73)

4 72
(68–74)

4 1 13 12

Austria 80
(80–80)

12 82
(81–82)

13 2 70
(67–72)

12 71
(68–74)

10 2 13 6

Belgium 79
(79–80)

17 81
(80–82)

18 2 69
(66–72)

18 70
(67–73)

19 2 13 13

Canada 81
(80–81)

8 82
(82–82)

10 2 70
(67–73)

6 71
(68–74)

7 1 13 7

Denmark 78
(78–79)

21 81
(80–82)

21 3 68
(65–71)

21 70
(67–73)

21 3 14 16

Finland 79
(79–79)

20 82
(81–82)

11 3 68
(65–71)

20 71
(67–74)

16 3 14 21

France 81
(80–81)

7 82
(82–83)

4 2 70
(67–73)

5 72
(69–75)

3 2 13 3

Germany 80
(79–80)

15 81
(80–82)

18 2 69
(66–72)

16 70
(67–73)

18 2 13 11

Greece 80
(80–80)

12 81
(80–82)

17 1 70
(67–72)

10 71
(68–73)

15 1 13 2

Iceland 81
(81–82)

3 82
(82–83)

4 1 71
(68–73)

2 72
(68–74)

4 1 13 8

Ireland 79
(79–80)

19 81
(80–82)

16 2 69
(66– 72)

17 70
(67–73)

17 2 13 10

Italy 81
(81–81)

5 82
(82–83)

4 2 71
(68–73)

2 72
(69–75)

2 2 13 1

Luxembourg 80
(80–81)

9 82
(81–83)

7 2 70
(66–72)

13 71
(68–74)

9 2 14 17

Malta 80
(79–80)

15 81
(80–83)

15 2 69
(67–72)

14 71
(68–74)

10 2 13 4

Netherlands 80
(80–80)

12 82
(81–82)

12 2 69
(66–72)

15 71
(68–74)

14 2 13 14

New Zealand 80
(80–80)

11 82
(81–82)

13 2 70
(67–72)

10 71
(68–74)

13 2 13 9

Norway 80
(80–81)

9 82
(81–83)

7 2 70
(67–73)

8 72
(69–74)

4 2 13 5

Sweden 81
(81–81)

6 82
(81–83)

9 2 70
(67–73)

9 71
(68–74)

10 1 14 18

Switzerland 82
(81–82)

2 83
(81–85)

1 2 70
(67–73)

6 72
(68–75)

1 2 14 19

United Kingdom 79
(79–80)

17 81
(81–81)

18 2 69
(66–72)

18 70
(67–73)

20 2 14 15

United States 78
(78–78)

22 79
(79–79)

22 1 67
(64–70)

22 68
(65–71)

22 1 14 22

Japan* 82
(82–82)

NA 84
(84–84)

NA NA 72
(69–75)

NA 71
(68–74)

NA NA 15 NA

Note: NA = not applicable, UI = uncertainty interval.
*Japan, which is grouped with high-income Asia Pacific countries in the Global Burden of Disease Study, was added here as a benchmark, to highlight one of the leading countries in terms of 
life expectancy and health-adjusted life expectancy.
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high-income countries. There has been a shift in the burden of 
disease from premature mortality to disability. This shift requires 
careful health system and public health planning, particularly in 
light of the major demographic changes that will continue to evolve 
throughout the coming decades.
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