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Abstract

Background

Because Vital Statistics data do not include
information on Inuit identity in all jurisdictions,
mortality rates cannot be calculated specifically for
Inuit. However, Inuitin Canada are geographically
concentrated—78% live in Inuit Nunangat, and
82% of the area’s total population identify as Inuit.
While there are limitations, geographic approaches
can be employed to calculate mortality for the
population of that area.

Data and methods

The Vital Statistics Database (1994 to 2008) and
population estimates were used to calculate age-
standardized mortality rates (ASMRs) in five-year
intervals around the 1996 and 2006 Census years.
Mortality rates were calculated for 1- to 19-year-
olds living in Inuit Nunangat and those living
elsewhere in Canada.

Results

The ASMR in 2004-2008 for 1- to 19-year-olds

in Inuit Nunangat was 188.0 deaths per 100,000
person-years at risk, five times the rate (35.3)
elsewhere in Canada. The disparity had not
narrowed over the previous decade. In Inuit
Nunangat, injuries were responsible for 64% of
deaths of children and teenagers, compared with
36% in the rest of Canada.

Interpretation

The persistently high mortality rates for children
and teenagers living in Inuit Nunangat, compared
with the rest of Canada, are important in
understanding the health and socio-economic
situation of residents of this region.
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number of recent studies have examined life

expectancy, mortality, hospitalization, and
other health indicators for the four Inuit Nunangat
land claim regions.'” Life expectancy at birth
for residents of that area is 6 to 11 years less than
for people in the rest of Canada,*” and the infant
mortality rate is higher.”® To date, child and youth
mortality rates for residents of Inuit Nunangat have

not been calculated.

Because Vital Statistics data do not
include information on Inuit identity
in all jurisdictions, mortality rates
cannot be calculated specifically for
Inuit. However, Inuit in Canada are
geographically concentrated—78%
live in Inuit Nunangat, and 82% of the
area’s total population identify as Inuit
(Table 1). While there are limitations,
geographic approaches can be employed
to calculate mortality for the population
of that area.

Inuit Nunangat is the Inuktitut term for
“Inuit homeland,” an expanse comprising
more than one-third of Canada’s land
mass, which extends from northern
Labrador to the Northwest Territories.
It consists of the four Inuit land claim
regions: Nunatsiavut (Northern coastal
Labrador), Nunavik (Northern Quebec),
the territory of Nunavut, and the

Inuvialuit Settlement Region (Northwest
Territories and Yukon).

The population of Inuit Nunangat is
fast-growing and young. Between 1996
and 2006, the population of the area rose
by 14%, compared with an 8% increase
in the rest of Canada (Table 1). The
primary driver of the increase in Inuit
Nunangat was high growth among Inuit,
at 18%. The result was a much younger
population age structure than that of most
other populations in Canada.” In 2006,
42% of the population in Inuit Nunangat
were aged 1 to 19, compared with 24% of
the population elsewhere in Canada.

This study examines disparities® in
mortality between 1- to 19-year-old
residents of Inuit Nunangat and the rest
of Canada from 1994 to 2008. Mortality
rates are calculated by cause of death.
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Table 1

Total, non-Aboriginal and Inuit population, by residence, Canada, 2006

Outside
Inuit Inuit
Nunangat  Nunangat
Total population 30,071,225 48,015
% aged 1to 19 24 42
% change since 1996 8 14
Non-Aboriginal 30,060,225 7,065
% of total population 96 15
% aged 1to 19 23 15
% change since 1996 8
Inuit 11,000 39,475
% Inuit 0 82
% aged 1to 19 39 47
% change since 1996 62 18

Source: 2006 Census of Population.

Methods

A geographic approach was employed to
estimate mortality rates for children and
teenagers in Inuit Nunangat and in the
rest of Canada. A similar technique has
been used to examine life expectancy,
mortality, hospitalization, cancer
incidence, and crime in this region.'*?
Deaths of children younger than age 1
are considered to be infant mortality, and
so are not included in this analysis.

A large majority (92%) of the
population aged 1 to 19 in Inuit Nunangat
identified as Inuit on the 2006 Census
(data not shown). At more than 96%,
Nunavik and Nunatsiavut had the highest
percentages reporting Inuit identity; 65%
of the population aged 1 to 19 in the
Inuvialuit Region reported Inuit identity.

Each death record in the Vital Statistics
Deaths Database contains the decedent’s
sex, age and usual place of residence
(Census Subdivision - CSD). A single
underlying cause of death is recorded,
based on the International Classification
of Diseases 9" (1994 to 1999) and 10"
(2000 onwards) revisions (ICD-9 and
ICD-10).

The analyses in this study are based
on records for people who were aged 1
to 19 when they died. It excludes deaths
of non-residents of Canada, deaths of
residents of Canada whose province or
territory of residence was unknown, and
death records lacking the decedent’s

Inuit subregions

Inuvialuit
Settlement

Region Nunavut Nunavik Nunatsiavut

5,705 29,325 10,570 2415

34 43 45 36

2 19 21 -14

1,520 4,410 920 215

26 15 9 9

18 16 11 12

-4 1 2 -28

3,115 24,635 9,565 2,160

54 84 89 89

40 47 48 39

-3 20 25 3

age or sex. The approach used for this
analysis required that death records
include geographic identifiers. For the
Inuvialuit Region and Nunatsiavut, the
complete CSD code was necessary;
for Nunavik, either the CSD or Census
Division code was needed; and for
Nunavut, only the territory code.

The underlying causes of death,
based on ICD-9 or ICD-10 codes, were
grouped according to the Global Burden
of Disease (GBD) classification.” The
GBD framework differs from the ICD
chapters, which categorize diseases by
body systems. According to the GBD
classification, deaths fall into three main
groups: I - communicable, maternal,
perinatal, and nutritional conditions;
I - non-communicable diseases; and
HOI - injuries. Groups I and II are
further classified into specific diseases
or conditions. Group III is subdivided
into unintentional or intentional injuries
and then classified by type. Because
self-inflicted injury (suicide) accounted
for nearly the entire intentional injury
category in this study, for reasons of
confidentiality, homicide could not
be reported separately.  Additional
information on the GBD classification,
the ICD-9 and ICD-10 codes, and the use
of the GBD in Inuit Nunangat is available
elsewhere.'*!!

Small-area  population  estimates
were used to provide detailed counts of
those aged 1 to 19 for each CSD in Inuit

Nunangat from 1996 through 2006.'
These estimates are more accurate than
those available on the census. The
closest population estimates available
were used as a proxy. Person-years at
risk were calculated by aggregating the
five years surrounding each census year
(1996 and 2006).

Age-standardized  mortality rates
(ASMRs) (deaths per 100,000 person-
years at risk ) were calculated using the
method of Chiang" in five-year intervals
around the 1996 and 2006 Census years
(1994 to 1998 and 2004 to 2008) in order
to obtain the minimum counts needed to
produce rates. The total number of deaths
in each five-year interval was divided by
the person-years at risk. Mortality rates
were age-standardized to the estimated
2001 population age structure of Inuit
Nunangat. The Spiegelman method'
was used to calculate 95% confidence
intervals. Rates were also calculated
for each of the four regions of Inuit
Nunangat. Rate ratios were calculated in
order to compare Inuit Nunangat with the
rest of Canada.

Results

Overall mortality rates

In 2004-2008, the ASMR at ages | to
19 in Inuit Nunangat was 188.0 deaths
per 100,000 person-years at risk; this
compared with 35.3 deaths per 100,000
in the rest of Canada (Table 2). For
both populations, these ASMRs marked
a decline from 1994-1998, when the
rates had been 210.1 deaths per 100,000
person-years at risk in Inuit Nunangat,
and 44.7 in the rest of Canada. The
simultaneous decreases in ASMRs meant
that the rate ratio comparing children and
teenagers in Inuit Nunangat with the rest
of Canada did not change significantly
over the two periods.

The high overall ASMRs for Inuit
Nunangat prevailed across subregions.
For instance, in 2004-2008, rates were
152.5 deaths per 100,000 person-years at
risk in Nunavut, 307.8 in Nunavik, and
269.1 in Nunatsiavut. Because of small
numbers, rates for the Inuvialuit Region
were not calculated.
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Age-standardized mortality rates (ASMR) per 100,000 person-years at risk, by sex, population aged 1 to 19, Canada,’
Inuit Nunangat, and Inuit subregions 1994 to 1998 and 2004 to 2008

Canada
95%
confidence
interval
Sex/Years ASMR from to
Both sexes
1994 to 1998 447 440 454
2004 to 2008 353 347 359
Males
1994 to 1998 532 522 542
2004 to 2008 417 407 426
Females
1994 to 1998 357 349 36.6
2004 to 2008 286 278 294

t excludes residents of Inuit Nunangat

Inuit Nunangat Nunavut
95% 95%
confidence confidence
interval interval

ASMR from to ASMR from to

2101 182.6 241.7 2112 176.3 252.9
188.0 163.9 215.7 1525 1253 185.6
2582 215.9 308.8 2337 183.4 297.7
2445 206.6 289.5 2104 166.7 265.7
161.2  128.6 202.0 188.2 143.7 246.6
129.5 102.2 164.2 91.8 637 132.3

Note: Because of small numbers, rates were not calculated for the Inuvialuit Settlement Region.
Source: Custom population estimates, Demography Division; Vital Statistics Database.

Cause of death

Communicable diseases

Communicable diseases are conditions
such as tuberculosis and respiratory
infections. In 2004-2008, the ASMR
due to communicable diseases for 1- to
19-year-olds was 35.6 deaths per 100,000
person-years at risk in Inuit Nunangat,
compared with 9.9 elsewhere in Canada
(Table 3). The rate ratio was almost
unchanged since 1994-1998, remaining
around 3.6 (Table 4).

Non-communicable diseases

Non-communicable diseases are
conditions such as cancer, congenital
anomalies and neurologic diseases. In
2004-2008, the ASMR for deaths due
to non-communicable diseases among
children and teenagers was 22.4 deaths
per 100,000 person-years at risk in Inuit
Nunangat and 12.0 elsewhere in Canada.
Since 1994-1998, the ASMRs for non-
communicable diseases had fallen in both
Inuit Nunangat and the rest of Canada, so
the rate ratio was relatively constant over
the period at about 2.0.

Injuries

Injuries were the largest contributor
to mortality of children and teenagers,
accounting for a much larger share of
deaths in Inuit Nunangat than in the rest

of Canada: 64% versus 36% in 2004-
2008 (data not shown). The ASMR for
all injuries combined was 115.3 deaths
per 100,000 person-years at risk in Inuit
Nunangat, compared with 10.9 elsewhere
in Canada.

Deaths due to unintentional injuries
are those in which there was no intent
to harm (for example, accidental
motor vehicle collisions, unintentional
drownings). Deaths due to intentional
injuries refer to suicide (self-inflicted)
and homicide.

In 2004-2008, in Inuit Nunangat, the
ASMR per 100,000 person-years at risk
was 40.4 deaths for unintentional injuries
and 74.9 deaths for infentional injuries.
Rates were much lower elsewhere in
Canada, and the rate was higher for
unintentional (7.8) than for intentional
injuries (3.1). Since 1994-1998, the rate
ratios had not changed significantly.

For children and teenagers in both
Inuit Nunangat and the rest of Canada,
the majority of deaths due to intentional
injuries were self-inflicted, that is,
suicides; ASMRs for homicide could not
be reported because of small numbers.
Suicides accounted for a much larger
share of all deaths of young people in
Inuit Nunagat than elsewhere in Canada:
40% versus 8%.'>13

The suicide rate of girls and
young women in Inuit Nunangat was

Nunavik Nunatsiavut
95% 95%
confidence confidence
interval interval

ASMR from to ASMR from to

2624 200.1 344.1 248.7 147.2 4201
307.8 245.3 386.3 269.1 177.9 407.0
3771 274.0 519.1 3240 168.5 623.0
366.9 274.6 490.3 348.8  209.0 582.1
1464  87.8 244.0 173.9 723 418.8
2471 171.5 356.1 187.2  92.1 380.5

approximately 40 deaths per 100,000
person-years at risk from 1994-1998
to 2004-2008, compared with around 2
deaths per 100,000 person-years at risk in
the rest of Canada. The rate ratios show
suicide rates for girls and young women
in Inuit Nunangat to be more than 20
times those in the rest of Canada.

Among boys and young men in Inuit
Nunangat, the suicide rate was 77.2
deaths per 100,000 person-years at risk
in 1994-1998 and 101.6 in 2004-2008,
rates that were not statistically different.
By contrast, the suicide rate among boys
and young men in the rest of Canada fell
significantly from 6.1 to 4.2 deaths per
100,000 person-years at risk. As a result,
the suicide rate ratio rose from 15 to 35.

From 1994-1998 to 2004-2008, the
percentage of suicides due to hanging/
suffocation rose among children and
teenagers in Inuit Nunangat (from 70% to
85%) and also in the rest of Canada (from
55% to 72%). Rate ratios for suicides
from hanging/suffocation were 38 times
higher in Inuit Nunangat than elsewhere
in Canada, and those for suicides due to
firearms, 51 times higher.

Discussion

Mortality rates among 1- to 19-year-
olds in Inuit Nunangat declined since
1994-1998, but so have rates in the rest
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Table 3
Age-standardized mortality rates (ASMR) per 100,000 person-years at risk, by sex and cause of death, population aged 1
to 19, Canada’ and Inuit Nunangat, 1994 to 1998 and 2004 to 2008

1994 to 1998 2004 to 2008
Canada Inuit Nunangat Canada Inuit Nunangat
95% 95% 95% 95%
confidence confidence confidence confidence
interval interval interval interval

Sex/Cause of death ASMR from to ASMR from to ASMR from to ASMR from to
Both sexes - All causes 447 440 454 2101 182.6 241.7 353 347 359 188.0 163.9 215.7
Group I: Communicable diseases 9.4 91 97 343 245 480 9.9 96 10.3 356 256 493
Infectious and parasitic 1.0 09 11 5.2 21 124 0.8 0.7 09 9.1 48 176
Group Il: Non-communicable diseases 157 153 161 36.3 260 506 120 117 124 224 148 337
Congenital anomalies 6.9 6.6 72 164 100 269 47 45 50 11.5 6.5 20.2
Group llI: Injuries 155 151 159 1096  89.9 133.7 109 106 11.2 1153 97.1 136.9
Unintentional 112 109 116 468 347 63.2 7.8 75 80 404 300 544
Road traffic 6.6 63 6.8 9.6 50 185 43 41 45 7.7 38 155
Drownings 1.0 09 11 X 0.7 06 08 74 3.7 148
Intentional 4.2 40 44 628 482 818 3.1 30 33 749 607 925
Self-inflicted 33 31 35 585 445 770 2.2 21 23 721 582 893
Firearm 0.8 07 09 16.1 95 271 0.2 01 02 9.5 52 171
Hanging/Suffocation 1.8 1.7 20 413 298 573 1.6 15 17 609 482 769
Males - All causes 53.2 522 54.2 258.2 2159 308.8 41.7  40.7 426 2445 206.6 289.5
Group I: Communicable diseases 104 9.9 108 401 258 622 109 104 114 408 266 627
Infectious and parasitic 1.1 09 12 X 0.8 07 10 13.9 6.6 29.2
Group II: Non-communicable diseases 169 163 175 413 266 64.2 132 127 137 188 101 350
Congenital anomalies 75 72 79 227 125 410 49 46 52 12.8 6.1 270
Group llI: Injuries 209 203 215 1472 1156 1874 145 140 150 163.5 133.5 200.3
Unintentional 148 143 153 681 479 97.0 10.3 9.9 107 582 411 824
Road traffic 8.3 79 87 16.8 84 337 5.5 52 58 11.6 52 258
Drownings 1.5 13 17 X 11 10 13 12.8 6.1 27.0
Intentional 6.1 58 6.5 791  56.8 110.2 4.2 40 45 105.3  82.0 135.1
Self-inflicted 5.0 47 53 772 55.2 108.0 2.9 27 341 101.6 789 131.0
Firearm 1.5 13 16 227 122 421 0.4 03 04 187 103 338
Hanging/Suffocation 26 24 29 545 365 814 2.0 18 22 813 61.2 108.0
Females - All causes 357 349 36.6 161.2 128.6 202.0 286 27.8 294 129.5 102.2 164.2
Group I: Communicable diseases 8.3 79 88 284 168 481 8.8 84 93 301 181 50.0
Infectious and parasitic 0.9 08 11 X 0.7 06 09 X
Group II: Non-communicable diseases 143 138 149 312 188 519 109 104 114 26.1 151 449
Congenital anomalies 6.2 58 6.6 10.2 42 245 45 42 49 10.1 42 243
Group IlI: Injuries 9.8 9.3 102 715 50.5 1011 7.1 6.7 74 656 475 90.6
Unintentional 7.5 72 79 253 144 447 5.1 48 54 220 125 388

Road traffic 47 45 51 X 3.1 29 33 X
Drownings 0.5 04 07 X 0.3 02 04 X
Intentional 22 20 24 461 297 715 2.0 18 22 436 294 645
Self-inflicted 15 13 16 395 245 635 15 13 16 416 279 621
Firearm 0.1 01 02 X X X
Hanging/Suffocation 1.0 09 11 279 158 491 1.2 11 13 399 265 60.1

T excludes residents of Inuit Nunangat

... not applicable

X suppressed to meet confidentiality requirements of the Statistics Act

Source: Custom population estimates, Demography Division; Vital Statistics Database.

9,20

of Canada. Consequently, the rate ratio
remained approximately five times
higher throughout the decade.

The greatest disparity was for injuries,
with rate ratios in 2004-2008 about
10 times higher among children and

teenagers in Inuit Nunangat than in the
rest of Canada.

In 2004-2008, children and teenagers
in Inuit Nunangat were more than 30
times as likely to die from suicide as were
those in the rest of Canada. Similarly
high suicide rates have been reported for

the total population in Inuit regions.'
Half of all deaths of young people in
Inuit Nunangat were suicides, compared
with approximately 10% in the rest of
Canada.

While rate ratios were highest for
injuries, disparities also emerged in
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Rate ratios for age-standardized mortality rates, by sex and cause of death,
population aged 1 to 19, Inuit Nunangat compared with Canada,” 1994 to 1998

and 2004 to 2008

Sex/Cause of death

Both sexes - All causes
Group I: Communicable diseases
Infectious and parasitic
Group II: Non-communicable diseases
Congenital anomalies
Group llI: Injuries
Unintentional
Road traffic
Drownings
Intentional
Self-inflicted
Firearm
Hanging/Suffocation

Males - All causes
Group I: Communicable diseases
Infectious and parasitic
Group Il: Non-communicable diseases
Congenital anomalies
Group llI: Injuries
Unintentional
Road traffic
Drownings
Intentional
Self-inflicted
Firearm
Hanging/Suffocation

Females - All causes
Group I: Communicable diseases
Infectious and parasitic
Group Il: Non-communicable diseases
Congenital anomalies
Group llI: Injuries
Unintentional
Road traffic
Drownings
Intentional
Self-inflicted
Firearm
Hanging/Suffocation

T excludes residents of Inuit Nunangat
... not applicable

X suppressed to meet confidentiality requirements of Statistics Act

1994 to 1998 2004 to 2008

95% 95%
confidence confidence

Rate interval Rate interval
ratio from to ratio from to
4.7 41 54 5.3 46 641
3.7 26 5.1 3.6 26 50
52 21 125 1.7 6.0 228
2.3 1.7 32 19 12 28
24 15 39 24 14 43
71 58 87 10.6 89 126
4.2 31 56 52 39 70
15 08 28 1.8 09 36
X 101 50 205
149 114 194 241 19.4 29.9
178 135 23.6 328 262 409
196 115 334 51.3 274 961
225 161 315 38.0 298 485
49 41 58 59 50 7.0
3.9 25 6.0 3.7 24 57
X 16.9 79 36.0
24 16 3.8 14 08 27
3.0 17 55 26 12 55
7.0 55 9.0 1.3 92 138
46 32 66 5.6 40 8.0
2.0 10 441 2.1 09 47
X 115 54 244
12.9 92 181 250 193 324
154 109 21.7 350 269 456
15.5 8.3 29.2 524  28.0 982
206 137 311 409 304 55.0
45 36 57 45 36 57
34 20 58 34 20 57
X X
22 1.3 36 24 14 441
16 0.7 40 22 09 54
73 52 104 9.3 6.7 129
34 19 6.0 43 24 76

X X

X X
208 133 325 222 148 333
272 16.7 443 284 188 431
28.3 158 50.7 334 218 512

Source: Custom population estimates, Demography Division; Vital Statistics Database.

mortality rates due to communicable
diseases. In 2004-2008, children and
teenagers in Inuit Nunangat were
3.6 times more likely to die from
communicable diseases than were those
elsewhere in Canada consistent with
other evidence.?! As well, throughout the

decade, children and teenagers in Inuit
Nunangat were approximately twice as
likely to die due to non-communicable
diseases, compared with those in the rest
of Canada.

Overall, whether they lived in Inuit
Nunangat or in the rest of Canada, girls

What is already
known on this
subject?

m Life expectancy at birth for residents
of Inuit Nunangat is 6 to 11 years
less than that of people in the rest of
Canada.

m In 2006, the overall mortality rate
of residents of Inuit Nunangat was
double that of Canada as a whole.

What does this study
add?

m This study provides mortality rates by
detailed cause of death for children
and teenagers aged 1 to 19 living in
Inuit Nunangat, compared with those
living elsewhere in Canada for two
five-year periods: 1996 (1994-1998)
and 2006 (2004-2008).

m  Age-standardized mortality
rates were higher for children
and teenagers in Inuit Nunangat
compared with the rest of Canada in
both 1994-1998 and 2004-2008.

m  Injuries accounted for the largest
component of mortality among
children and teenagers in Inuit
Nunangat.

m In 2004-2008, age-standardized
suicide rates were up to 30 times
higher among children and teenagers
in Inuit Nunangat than in the rest of
Canada.

and young women had lower ASMRs
than did boys and young men.

Limitations

While the use of national death records
to calculate mortality rates for Inuit
Nunangat is a strength of this study,
this data source has inherent limitations.
Because Vital Statistics data do not
contain Inuit identifiers, this analysis
used a geographic approach to produce
mortality rates for Inuit regions rather
than for the Inuit population per se.
Thus, the rates presented here are not
representative of all Inuit in Canada.
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As well, the Vital Statistics data
record only the primary cause of death,
although it is possible that some deaths
had multiple underlying causes.

The mortality rates for youth living
in Inuit Nunangat are based on small
populations and very small numbers of
deaths. Confidence intervals are wide and
frequently overlap. As aresult, what may
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