Statistical Journal of the IAOS 35 (2019) 119-137 119
DOI 10.3233/SJ1-180446
10S Press

Reflecting back to move forward with suicide
behavior estimation for First Nations in
Canada

Brenda Elias
Community Health Sciences, University of Manitoba, Winnipeg, MB, Canada
E-mail: brenda.elias @umanitoba.ca

Abstract. While many countries produce suicide rates, within country estimation practices may privilege the dominant society
and fail to report suicide estimates for populations historically discriminated against. In Canada, national suicide mortality studies
are rarely reported for Indigenous populations. Yet, this population is known for high suicide behavior. Administrative, census
and survey data are available but are not systematically or critically analyzed. To address this gap, this paper provides an overview
of social-political drivers to improve Indigenous statistics (particularly for suicide) and opportunities to report Indigenous suicide
via different data sources in Canada. A case study illustrates the use of multiple data sources to report suicide and its correlates
for an Indigenous group residing in the Province of Manitoba (Canada). Recommendations then follow to improve Indigenous
statistics for suicide.
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1. Introduction

The International Group for Indigenous Health Mea-
surement (IGIHM), founded in 2005, has collaborated
to promote and improve the availability, accessibil-
ity, quality, depth and utility of data, including inno-
vative techniques to improve mortality, morbidity and
health determinant measures for Indigenous popula-
tions throughout the world [1]. In the fall of 2017,
the working group advanced the need to greatly in-
crease the reporting of suicide amongst Indigenous
populations. Supporting this decision is a recent sys-
tematic review that reported elevated suicide incident
rates amongst many Indigenous populations globally,
with rate variation common across and within re-
gions [2]. Studies conducted in high-income countries
like Canada, United States, Australia and New Zealand
have shown higher suicide rates amongst Indigenous
populations [3,4]. The suicide rate for First Nations
in the Atlantic and Western Canada region for the pe-
riod 2003-2007 was 30.4 deaths per 100,000 (95 per-
cent CI: 23.7-37.0), which was three times higher than

the Canadian population [5]. In the United States, sui-
cide rates were 50 percent higher among American In-
dians and Alaska Natives (21.2), when compared to
Whites (14.2), with rates highest in Alaska and the
Northern Plains [6]. In Australia between 1994 and
2007, Indigenous populations in Queensland had a sui-
cide rate that was 2.2 times higher than non-Indigenous
Australians [7]. In the Kimberley region for the pe-
riod 2005-2014, where suicide historically was non-
existent amongst Indigenous peoples, the Indigenous
suicide rate was significantly higher at 74 per 100,000
as opposed to 10 per 100,000 for the non-Indigenous
population [8,9]. In New Zealand, the Maori suicide
rate was higher than non-Maori for the period 1996 to
1998, then rates converged in 1999 but increased for
Maori in 2002 [10]. A similar pattern was shown for
Indigenous Australians [11,12].

Overall, these studies demonstrate the value of pro-
ducing Indigenous statistics for suicide. That being
said, the reporting of Indigenous statistics, including
for suicide, has been inconsistent in Canada [13,14]
and internationally [15], with minimal and infrequent
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measurement of mental health and wellness [16]. This
paper addresses this reporting disparity. First by high-
lighting important social-political drivers to improve
Indigenous statistics, followed by an examination of
potential administrative and survey data sources for
reporting Indigenous suicide in Canada. Following
this discussion is a case study of a research pro-
gram that accessed multiple data sources and uti-
lized different ways to report suicide rates, includ-
ing the social-historical-contemporary drivers of sui-
cide for one Canadian Indigenous group residing in the
Province of Manitoba (Canada).

2. Catalysts for improved indigenous statistics in
Canada

Since 2005, Canadian and international IGIHM
members have collaborated to promote and improve
Indigenous statistics [1,13—16]. Within Canada, an-
other significant and recent catalyst has been Canada’s
Truth and Reconciliation Commission (TRC) on the
Indian Residential School System [17]. This national
commission evolved from the Indian Residential
Schools Settlement Agreement to settle a class action
suit of residential school survivors. The TRC exam-
ined the state and church-operated school system that
sought to remove the Indian from the child and inte-
grate that child into a settler society. The TRC docu-
mented the impacts told by Indigenous peoples who
were taken from their families and placed in residen-
tial schools for most of their childhood. The com-
mission concluded that over 100 years the residential
school system endangered the health and wellbeing of
children who attended the schools. This impact, when
added to other colonial policies, eroded the intergen-
erational health of Indigenous peoples thereafter. In its
2015 Call to Action, the TRC recommended the estab-
lishment of measurable goals for identifying and clos-
ing the gaps in health outcomes, including suicide for
Canada’s Indigenous populations.

Another potential international catalyst for improved
Indigenous statistics is the United Nations (UN) 2030
Sustainable Development Goals (SDG) [18]. Goal
SDG3, for instance, aims to ensure healthy lives and
promote well-being for all at all ages, and via target
SDG3.4 reduce by 2030 one third of premature mor-
tality from non-communicable diseases by way of pre-
vention, treatment and the promotion of mental health
and well-being. Listed within target SDG3.4.2 is the
suicide rate. In accordance with the UN Fundamental

Principles of Official Statistics, all indicators includ-
ing suicide rates should be disaggregated where pos-
sible by income, sex, age, race, ethnicity, migratory
status, disability, geographic location, or other char-
acteristics. The UN Statistical Commission [19] fur-
ther noted that additional indicators could also be re-
ported. While theoretically laudable, actionable mea-
surement and reporting for Indigenous populations has
been lacking. UN statistical structures, for example,
have lagged in responding to the UN Declaration of In-
digenous Peoples and the increased calls for improved
Indigenous statistics [20]. The UN Permanent Forum
on Indigenous Peoples, in response to the SDGs, has
recently contended that the SDG indicators are only a
practical starting point to evolve indicators relevant to
Indigenous peoples in local contexts [21]. In Canada,
by illustration, the Assembly of First Nations, which is
a national First Nations political organization, had rec-
ommended that the Federal-Provincial-Territorial gov-
ernments work with First Nations, locally and nation-
ally, to develop common and locally relevant indica-
tors for critical areas such as mental health and well-
ness [22]. To support the development of a set of indi-
cators, it is also important to consider the data sources
from which to draw or develop indicators.

3. Canadian suicide data sources

In Canada, a key source of suicide data is provin-
cially recorded vital events that are reported to
Canada’s national vital statistics system [23-25]. Stati-
stics Canada collects demographic and cause of death
information annually from all provincial and territorial
vital statistics registries on all deaths. Cause of death
is classified according to the World Health Organiza-
tion (WHO) International Statistical Classification of
Diseases and Related Health Problems (ICD) by revi-
sion version and year of data (e.g., from ICD-3 1921-
1931 to ICD-10 2000 to present) [26]. From this data,
Statistics Canada has showed that the national suicide
rate in 2009 was 11.5 per 100,000, which was ranked
ninth leading cause of death, and seventh leading cause
for males and thirteenth leading cause for females [27].
Although the highest rates occurred in the age groups
40-59 (both sexes), suicide was the second leading
cause of death for those aged 15 to 34 years. Since
then, the suicide rate for all ages has incrementally in-
creased from the lower 11.3 rate per 100,000 reported
in 2011 to the higher 12.3 rate per 100,000 reported for
2015 [24]. While this report shows a robustness in re-
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porting, suicide rates were not comparatively reported
for First Nations, Métis and Inuit due to a lack of an In-
digenous identifier in the vital statistics data system. To
address this gap, the following data approaches have
evolved to produce Indigenous suicide statistics.

The federal Health Canada regional First Nations
and Inuit Health Branch have used multiple data
sources to estimate self-harm. For the period of 2003—
2007, the department produced First Nation death data
based on the usual residence of the deceased (nu-
merators), which was only available departmentally
for Western Canada [S]. To compare First Nations
to the general population, non-Indigenous mortality
data were drawn from Statistics Canada Vital Statistics
databases. First Nation denominators were obtained
from the Indian Register held by the federal depart-
ment of Indigenous Affairs. These denominators were
adjusted for late and under-reporting of deaths on ad-
justed 2009 counts. Population estimates for the gen-
eral population were obtained from the 2006 Cana-
dian Census of the Population. For the 2003-2007 pe-
riod, the Western Canada First Nations suicide rate,
previously noted, was three times higher than the age-
standardized general population rate (30.4 per 100,000
at 95 percent CI: 23.7-37.0). The largest portion of
deaths occurred among First Nations aged 10 to 24
years (28.9 percent 10-14 years, 30.1 percent 15—
18 years, 23.6 percent 20-24 years, 13.4 percent 25—
44 years). The rate for First Nation males were two
times higher (39.3 deaths per 100,000, 95 percent CI:
28.7-49.9) than the First Nation female rate (21.2
deaths per 100,000, 95 percent CI: 13.3-29.2). As in
other populations, these estimates should be viewed
as conservative due to the nature of health author-
ity reporting, the way suicide is classified in death
records, the time lag in determining suicide as a cause
of death [28-30], and the way Indigenous peoples are
identified in these databases [13,31]. Since this report,
no other national report has been published by the
Canadian federal government on Indigenous suicide
mortality.

To overcome the lack of line-level ethnicity identi-
fiers in administrative databases, Statistics Canada cen-
sus data has been used to identify sub-regions that pro-
portionally have a high number of Indigenous people
residing [32]. In a recent study, the Statistics Canada’s
Vital Statistics death database was disaggregated by re-
gion of residence to account for suicide mortality in the
province of Labrador-Newfoundland [33]. Statistics
Canada’s census division geographic units were used
to group regional populations and then sub-regional

populations by combining smaller units (census sub-
divisions) that were approximately equivalent to com-
munities. Sub-regional groupings of predominantly In-
digenous communities were then used as a proxy mea-
sure for Innu communities, Inuit communities and
southern Inuit communities. By using geo-coding, the
suicide rate was found to be four times higher in
Labrador than in Newfoundland, and that sub-regions
predominated by Labrador Innu and Inuit communities
had the highest age-standardized suicide rates respect-
fully at 165.6 and 114.0 per 100,000 person-years.
Overall, this study demonstrated the value of building
proxy geo-Indigenous measures. Unfortunately, these
measures cannot infer individual risk without line level
ethnicity identifiers.

Another source of national suicide data is the Cana-
dian Institute for Health Information’s national hospi-
tal discharge abstract database (DAD) for nine prov-
inces (excluding Quebec) and the three northern ter-
ritories (Yukon, NWT and Nunavut). A study link-
ing census data to the hospital discharge abstract data
from 2006/2007 through 2008/2009 generated a possi-
ble solution to the lack of ethnicity identifiers in this
database [34]. Although this study was not directed at
suicide, it showed a potential technique to report on
a suicide that resulted in an acute care hospital visit.
In this study, the 2006 Census data was linked to hos-
pital administrative data for the purpose of reporting
acute care hospitalizations for First Nations living on
and off reserve, Métis, and Inuit for all of Canada, ex-
cept Quebec. A hierarchical deterministic linkage, pre-
viously validated, was conducted using date of birth,
sex and residential postal code. Indigenous identity,
which was reported on the census (First Nations liv-
ing on and off reserve, Métis and Inuit), was used for
disaggregation purposes. From this linkage, the anal-
ysis showed that mental and behavioral disorders fre-
quently resulted in a hospitalization for Indigenous
Canadians far more than non-Indigenous Canadians.
While this approach has value, a major limitation was
the lower rate of census coverage for Indigenous peo-
ples, with some groups resisting participation or self-
identifying as Indigenous. Consequently, Indigenous
under-representation is a possibility, which may result
in a downward estimate bias when compared to esti-
mates produced for non-Indigenous peoples.

Another source of suicide data is provincial medi-
cal examiner (coroner) reports that inform vital statis-
tics records. These data tend to have more accurate sui-
cide completion counts, providing that the death was
self-inflicted with the intent to die. Not all suicides,



122 B. Elias / Reflecting back to move forward with suicide behavior estimation for First Nations in Canada

however, are captured which consequently impacts vi-
tal event counts. The examiner, for instance, may miss
impulsive suicides, which are miscoded as undeter-
mined or accidental [3,30]. Another bias, as illustrated
in the coroner suicide studies from the Province of
Manitoba (Canada), was the way the medical exam-
iner documented Indigenous suicides [35-37]. If the
examiner’s report did not include an Indigenous iden-
tifier, there was no way to group these deaths. If a
pan-Aboriginal identity question was used (Aborigi-
nal yes or no), this grouping identifier may have lit-
tle relevance to federally funded First Nations [38] on-
reserve suicide prevention initiatives. If the reporting
form includes any type of Aboriginal ethnicity field
but the kin are unknown, the examiner may not reli-
ably determine ethnicity. If the examiner chooses not
to record ethnicity, file reviewers may construct the de-
ceased’s ethnicity by using the deceased’s postal code
to ascertain residency in a First Nation on-reserve com-
munity. Another approach is constructing an identity
from the examiner’s notes on physical features that
may suggest Indigenous ethnicity. All approaches, re-
gardless, can result in a misclassification bias. To cal-
culate rates from these data, population denominator
data is required. Potential denominator data includes
Statistics Canada’s Census data grouped using self-
identity questions, the Indian Registry System (IRS)
and Health Canada’s Status Verification System (SVS)
for the on-reserve population, which is derived from
the IRS [39]. All three sources have limitations. Statis-
tics Canada Census ethnicity data is prone to self-
identification bias. The IRS or SVS data are limited
by legal restrictions on who can register as an Indian
(registered First Nations) and by inaccurate or miss-
ing residency counts for the on and off reserve popula-
tions [13,39].

Another source of suicide data is population sur-
veys that collect information on the prevalence of sui-
cide thoughts and attempts. In Canada, unfortunately,
there is not one source of survey data for Canada’s In-
digenous population but several. For the general pop-
ulation, a key national source is the Canadian Com-
munity Health Survey that gathers health related data
at sub-provincial geographic levels [40]. This survey,
however, excludes First Nations on-reserve and Indige-
nous peoples in small settlements, including Quebec’s
Indigenous population. By excluding high-density In-
digenous areas, the Indigenous people sample at the
health authority level is prone to data suppression
rules. Another survey undertaken by Statistics Canada
is the Aboriginal Peoples Survey (APS) of Métis, Inuit

and First Nations living off-reserve [41]. Data from
2012 showed that nearly a quarter of First Nations
living off reserve (24 percent) and Inuit (23.5 per-
cent), followed by 19.6 percent of Métis, had suici-
dal thoughts over their lifetime, and Indigenous young
adults were two times greater than non-Indigenous
young adults to have lifetime suicidality [42]. For all
three groups, the correlates of suicide thoughts were
mood and/or anxiety disorder, ever using drugs, or
hopelessness as opposed to high self-worth which was
protective. Unfortunately, this survey excludes the First
Nation on-reserve population, which is worrisome for
regions like Manitoba, where suicide rates have been
higher among the on-reserve population [36]. As well,
only a minimal set of social determinant data is col-
lected, and a major measurement gap are the colonial,
historical and other life stressors associated with sui-
cide.

The First Nations Regional Health Survey (RHS),
launched in 1997 and under the governance of First
Nations, is the only national source of First Nation
on-reserve data in Canada. For the period 2009 to
2010, it was found that 22 percent of the on-reserve
First Nation adult population had lifetime suicide
thoughts [43]. A major strength of this survey is that
it includes relevant social determinant questions on
western and Indigenous understandings of health and
well-being, including intergenerational colonial im-
pacts (residential school). While the dataset includes
a regional identifier, the data unfortunately cannot be
readily disaggregated by regions out of respect for re-
gional First Nation governance structures. Access to
regional data occurs at that level only. Consequently,
a national-regional comparative picture of suicide be-
haviors may not occur. A shared weakness across both
surveys is that the outcome measure, suicide thoughts
or attempts, may be under-reported due to recall bias
and selection bias (e.g., stigma attached to suicide and
survivor bias). Another issue is that these surveys,
APS versus RHS, are administered by different orga-
nizations. Each one uses different sampling frames,
questions, and sequencing and placement of questions,
which could impact estimate comparability [42]. Di-
vergence also occurs for data linkage potential. Statis-
tics Canada (in-house) can combine APS and census
information by way of personal identifiers (name, date
of birth, residence, etc.) and can add information from
other surveys or administrative data sources. As for the
RHS, the collection of personal information for link-
age purposes is not done.

Overall, this summary identified a number of poten-
tial data sources, including their strengths and weak-
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nesses for suicide reporting amongst Indigenous popu-
lations in Canada. The next two sections report on how
we accessed multiple sources of administrative data
and then survey data to improve suicide reporting for
Canada’s First Nations population in the Province of
Manitoba.

4. Manitoba case study — administrative data

To estimate suicide patterns for the Province of
Manitoba First Nations population, we accessed ad-
ministrative data from the Population Health Research
Data Repository at the Manitoba Centre for Health Pol-
icy (MCHP) for the period 1984 to 2008. To disag-
gregate the data for comparing First Nations and All
Other Manitobans (AOM), we applied for and received
the Indian Registry System file (IRS) from the fed-
eral Indigenous Affairs department, with permission
from the regional First Nations organization. While
this registry represents First Nations with government
approved registration status in accordance with the In-
dian Act, it does not include First Nations not yet
registered and excludes First Nations due to the legal
criteria used to define a First Nations under the In-
dian Act. Reported in two separate papers [31,44]), we
documented the history of this legal criteria, how it
changed over time, and refined a previous linkage tech-
nique [45] to capture those not registered but eligible
and include those not eligible due to a parent’s type of
legal registration status but who would still count as a
First Nation because their parents were still registered
First Nations. The process, in summary, involved link-
ing at the individual level the IRS file to the Province
of Manitoba Health Population Registry file and then
linking the new linked key file to the MCHP registry
file. In the MCHP registry file, there is a family num-
ber that is assigned to each individual of a family unit.
This number is recorded on each individual’s provin-
cial health card and has been used to identify intergen-
erational linkages. By way of an intergenerational link-
age, we were able to resolve some of the underreport-
ing of First Nation children and adults (with Indian sta-
tus but not registered and those with Indian status her-
itage but ineligible for status designated in law), with
gains realized in the age groups 25 years and under,
which improved the data for conditions prevalent in
younger populations, such as suicide [31]. In addition
to a First Nations identifier, the IRS file included on
and off reserve residency status and the Manitoba pop-
ulation registry file included a postal code. Via these

measures, we were able to geocode First Nations resi-
dency for sub-regional analyses.

This key file was then linked to the Manitoba vital
statistics file (mortality) and to the physician and hos-
pital databases. For our investigation of suicide behav-
iors, we used previously validated indicators for sui-
cide attempt and suicide completion definitions from
the Manitoba Centre for Health Policy concept dictio-
nary [46]. These indicators reflect a suite of suicide be-
haviors identified within administrative databases. In
this dictionary, a suicide attempt and self-inflicted in-
jury that did not result in death was defined by ICD-9
and 10 codes from the hospital abstracts (ICD-9: E950-
E959, ICD-10-CA: X60-X84) and for a hospitalization
with a diagnosis code for accidental poisoning (ICD-
9-CM: 965, 967, 969, 977.9, 986, E850-E854, E858,
E862, E868; ICD-10-CA: T39, T40, T42.3, T42.4,
T42.7, T43, T50.9, T58, X40-X42, X44, X46, X47,
Y10-Y12, Y16, Y17) only if there was a physician
visit with a diagnostic code for accidental poison-
ing and a psychiatric tariff code from the psychiatric
schedule (8444, 8446, 8472, 8475-6, 85034, 85534,
8554, 8581, 8584, 8588, 8596) or the general sched-
ule (8580, 8587 and 8589) either during the hospital
stay or within 30 days post-discharge. In the dictionary,
a suicide completion was defined as the act of inten-
tionally killing oneself by whatever means and was de-
fined by ICD-9 or ICD-10 codes for self-inflicted in-
jury or self-poisoning recorded as the primary cause of
death in the Manitoba Vital Statistics data. While these
codes are helpful in identifying suicide behavior, they
can also be misleading which is discussed later in this
section.

The population denominator was First Nations N
= 787,363 and AOM N = 9,230,455 and was de-
rived from the Manitoba population registry. Sex dif-
ferences were investigated, including change over time
with age-adjusted rates (per 10,000 residents) for ages
10 and older for the years 1984 to 2008. To aid in-
terpretation, smoothing cubic splines provided curves
that smoothed the discrete, non-linear data. 95 percent
confidence intervals were then fitted to the smoothed
curves. Smoothing splines was selected as a method for
performing nonparametric regression. Over the same
period, suicide methods were also reported as a per-
centage attributable to each method. For a ten-year pe-
riod 1997 to 2006, age-specific rates per 10,000 resi-
dents aged 10 and older were then graphed. The ten-
year period complied with provincial privacy legisla-
tion, which required sufficient counts for rate estima-
tion. For geographic reporting, age-adjusted rates per
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Fig. 1. Age adjusted First Nation (FN) versus All Other Manitoba (AOM) female provincial suicide rate per 10,000 for 5-year periods from

1984-2008 in the Province of Manitoba (vital statistics data).

10,000 residents were estimated for five regional health
authorities, representing the east, west, north, south
and the largest urban centre, Winnipeg. In these re-
gions, rate comparisons were made for First Nations
residing on-and-off reserve. These analyses included a
comparison of the groups’ rate to the provincial aver-
age. Statistical differences were tested at a probabil-
ity of less than 0.01 due to multiple comparisons and
to avoid an inflated type one error. SAS software was
used to calculate rates and test group differences. The
following is a summary of findings.

4.1. Suicide rates overtime

For the period 1984-2008, a spline analysis showed
that First Nations female suicide completions were
higher than All Other Manitoban (AOM) females with
the rate steadily increased to a four-fold difference at
2004-08 (as shown in Fig. 1). For intentional suicide

injuries, the First Nations female rate was 10 times
greater than AOM females in the period 1984-1988
(as shown in Fig. 2). The First Nations female rate
remained high until after 1994—1998, when the rate
steadily declined but was still statistically greater, five
times the AOM female rate.

For First Nation males, suicide completions were
statistically two times greater than the AOM male rate
in 1984 to 1988 (as shown in Fig. 3). By 1989-93,
the First Nations male rate decreased but was not sta-
tistically different from the AOM male rate. In 1994-
96, the First Nations male rate increased as the AOM
male rate decreased, resulting in a statistical difference.
First Nations male completions were at their highest in
1999-2003 while the AOM male rate remained steady.
By 2004-2008, the First Nations male rate slightly de-
clined but was still statistically greater, approximat-
ing the 1984-88 rate. For suicide attempts (as shown
in Fig. 4), First Nations male rates were nine times
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Fig. 2. Age adjusted First Nation (FN) versus All Other Manitoba (AOM) female provincial suicide attempt rate per 10,000 for 5-year periods
from 1984-2008 in the Province of Manitoba (physician and hospital data).

greater than AOM males in the period 1984-1988. Af-
ter 1994-1998, the First Nations male rate steadily de-
clined while the AOM male rate changed little. By
2004-2008, although the First Nations male rate de-
clined four points, it was still statistically five times
greater than the AOM male rate.

4.2. Period-specific suicide rates

In the period 1997-2006, male suicide rates were
higher than females regardless of group, whereas the
opposite was true for attempts where there was a
greater female risk (See supplemental Figs 1 and 2).
First Nation rates, regardless of sex, were higher than
the AOM rates, for either attempts or suicides. Age-
specific rates for suicide attempts peaked for First Na-
tion males at 20-24 years (53/10,000) and for First Na-
tion females at the ages of 15-19 (121/10,000). Age-
specific suicide completion rates were highest for First
Nation males at 15-19 years (10.5/10,000) and then
declined after age 25 years. For First Nation females,

the rates peaked at 15-19 years (5.0/10,000), declined,
and then increased to 4.5/10,000 by 35-39 years. Rates
for both sexes then dramatically declined. Rates in
the AOM population, regardless for sex, had increased
with age.

4.3. Period specific sub-regional rate comparisons

For the period 1997-2006, First Nation males on
average were six times more likely to attempt suicide
than AOM males, regardless of the regional health au-
thority (RHA) in which they lived (as shown in Ta-
ble 1). While sub-regional rates did not differ from the
provincial average, the highest suicide attempt rates
(30.9/10,000) were found within the north. First Na-
tion females were over seven times more likely than
AOM females to attempt suicide. The attempt rate for
northern First Nation females was significantly greater
than the First Nation provincial average (First Nations
62.2 versus 44.7/10,000, p < 0.01). For AOM females,
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Fig. 3. Age adjusted First Nation (FN) versus All Other Manitoba (AOM) male provincial suicide rate per 10,000 for 5-year periods from

1984-2008 in the Province of Manitoba (vital statistics data).

northern attempt rates were also high, double the aver-
age (AOM 13.5 versus 6.1/10,000, p < 0.01).

In the same period (as shown in Table 2), provincial
suicide completion rates were three times higher for
First Nation males, compared to AOM males (6.3 ver-
sus 2.0/10,000, p < 0.01). Completion patterns were
similar among males, regardless of group or region.
Also, First Nation females were five times more likely
to complete suicide than AOM females. Northern First
Nation females had higher counts of completing sui-
cide than AOM northern females, whereas the reverse
was true in the south where AOM female counts were
greater. Counts lower than five, however, were found
for northern AOM females and southern First Nation
females, resulting in data suppression. Suicide com-
pletion rates, on average, were higher for First Na-
tion on-reserve (on) males than those living off re-
serve (off) (on = 6.4 versus off = 4.4/10,000; p <
0.0). For females, the provincial on-reserve rate was
marginally but significantly lower than the off-reserve
rate (2.9 versus 3.1/10,000, p < 0.01). Sub-area dif-

ferences were difficult to assess due to data suppres-
sion. Low counts occurred in the north, south and west
for First Nation females living off reserve. Comple-
tion counts were suppressed for on-reserve First Na-
tion females in the north and south. On average, First
Nation on-reserve males (32.9/10,000) had a signif-
icantly higher suicide attempt rate than First Nation
males residing off reserve (23.7/10,000). In the north,
on-reserve First Nation males (39.3/10,000) were sig-
nificantly more likely (p < 0.01) to attempt suicide
than off-reserve males (27.3/10,000). Provincially, on-
reserve First Nation females were significantly more
likely to attempt suicide than off-reserve First Nation
females (on = 74.6 versus off = 48.0/10,000, p <
0.01). For off-reserve females, the northern attempt
rate was significantly greater than the provincial aver-
age (87.4 versus 48.0/10,000, p < 0.01).

4.4. Suicide methods

Over the 25-year period (1984-2008), out of all sui-
cide methods, self-poisoning had, by far, the highest
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Fig. 4. Age adjusted First Nation (FN) versus All Other Manitoba (AOM) male provincial suicide attempt rate per 10,000 for 5-year periods from
1984-2008 in the Province of Manitoba (physician and hospital data).

prevalence regardless of group (as shown in Table 3).
The percentage of self-poisoning was higher for fe-
males (~ 87 percent First Nations; 89 percent AOM)
than males (First Nations ~ 67; ~ 76 AOM). How-
ever, this method increased over time for First Nation
males (64.5 to 77.4 percent) while decreasing for First
Nation females (91.7 to 86.1 percent). In this period,
the proportion of attempts attributed to firearms greatly
decreased for males (First Nation 9 to 2 percent; AOM
5.3 to 1.1 percent) and approximated the percentage for
females (under two percent), regardless of group. For
completed suicides, the use of firearms also declined
for all groups and sexes (First Nation females 9.5 to
1.8 percent; First Nation males 40.0 to 9.9 percent;
AOM females 13.2 to 1.4 percent plus; AOM males
50.2 to 20.6 percent). In its place, hanging increased
for all groups and sexes (First Nation females 23.8 to
70.6 percent; First Nation males 44.3 to 71.4 percent;
AOM females 15.8 to 30.5 percent plus; AOM males
18.6 to 35.3 percent). The percentage attributed to self-
poisoning also increased from 25.4 to 33.3 percent for

AOM males and from 11.4 to 14.4 percent for First Na-
tion males. A decrease, however, was seen for First Na-
tion females with percent attributed falling from 57.1
to 27.1 percent, while the percentage for AOM females
oscillated from year to year within a range of 52.4 to
65.5 percent. The percentage attributed to other meth-
ods, while low, also declined for females regardless of
group but increased for AOM and First Nation males.

4.5. Summary

These data confirmed for the 25-year period a higher
male suicide risk and a significantly higher First Na-
tions suicide risk when compared to the AOM popu-
lation [35,36]. That being said, the First Nations and
AOM male suicide rate for the period 2004-08 approx-
imated the 1984—88 rate, while the First Nations fe-
male rate increased after 1994-98 resulting in a sig-
nificant rate difference between First Nation females
and AOM females. After 1998, the First Nation suicide
attempt rates decreased but a significant gap between
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Table 1
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Age adjusted rate per 10,000 residents age 10+ by sex for geographic health authority areas comparing First Nations and All Other Manitobans
(AOM) for the period 1997-2006 in the Province of Manitoba (vital statistics data, physician data, hospital data)

Suicide behavior First First First Nations AOM AOM AOM Relative disparity
Nations Nations adjusted rate count pop. adjusted rate ratio
count  pop. (Adj. CI) rate
(Adj. CI)
FIRST NATIONS/AOM
Sucide attempts
Male Manitobad 1069 385211 22.7 1681 4521024 3.7 6.11 (4.80-7.77)
East2om.d 127 64311  17.7(13.1-23.8) 94 440731 2.2(1.6-3.0) 7.94(5.55-11.35)
North2em,d 551 144496  30.9 (24.0-39.7) 94 137779 6.7(4.9-9.1) 4.61 (3.34-6.37)
Southd 48 25973 16.5(11.3-24.0) 215 628865 3.4(2.6-4.5) 4.82(3.25-7.15)
Westd 130 47893  23.6(17.5-31.7) 273 644907 4.4 (3.4-5.7) 5.33(3.89-7.30)
Winnipegd 213 102538  17.7 (13.4-23.4) 1005 2668742 3.7(3.0-4.7) 4.75(3.59-6.27)
Female Manitobad 2427 402152 447 2894 6.1 7.28 (6.06-9.73)
4709431
Eastd 274 62734  35.2(28.3-43.8) 212 430217 4.9(3.9-6.2) 7.14(5.53-9.22)
Northd-First Nations.aom 1943 144254 62.2(51.5-75.1) 195 126809 13.5 4.61 (3.64-5.83)
(10.7-17.0)
Southd 120 25839  36.5(28.2-47.3) 365 6206427 5.3 (4.3-6.5) 6.86(5.20-9.05)
Westd-20m 342 51248  53.0 (42.9-65.6) 565 670473 8.9 5.96 (4.77-7.45)
(7.3-10.8)
Winnipeg? 448 118077  29.1(23.7-35.8) 1005 2855505 5.6 (4.6-6.7) 5.23 (4.25-6.44)
Suicide completion
Male Manitobad 216 385211 6.3 894 4521024 2.0 3.22 (2.36-4.40)
Eastd 44 64311 7.9 (5.1-12.1) 102 440731 2.5(1.8-3.5) 3.16 (2.00-4.99)
North 81 144496 6.4 (4.4-9.3) 29 137779 2.3 (1.5-3.7) 2.76 (1.65-4.62)
Southd 12 25973 5.5(2.9-10.5) 95 628865 1.6(1.2-2.3) 3.39(1.74-6.59)
Westd 35 47893  8.5(5.4-13.4) 143 644907 2.3 (1.7-3.2) 3.70(2.31-5.90)
Winnipeg? 44 102538 5.0 (3.3-7.7) 525 2668742 1.9 (1.5-2.6) 2.57 (1.70-3.90)
Female Manitobad 122 402152 3.1 278 4709431 0.6 5.31 (3.82-7.38)
Eastd 27 62734 4.6 (2.8-7.4) 15 430217 0.4 (0.2-0.7) 12.47 (6.29-24.70)
North 26 144254 1.9 (1.2-3.2) s s
South s s 20 626427 0.3 (0.2-0.6)
Westd 16 51248 3.3 (1.8-5.8) 26 670473 0.4 (0.3-0.7) 7.98 (4.06-15.69)
Winnipeg? 48 118077 4.2 (2.8-6.4) 212 2855505 0.7 (0.6-1.0) 5.71 (3.82-8.53)

p < 0.01 denoted as ’d’ indicates a statistical difference between the two groups’ rates for this area. ‘First Nation’ rate statistically different
from ‘First Nation’ average; ‘AOM’ rate statistically different from ‘AOM’ average. Data for 2007 and 2008 missed due to time lag in validating

methods data.

First Nations and AOMs remained. These changes
overtime for the completion rate are unlike suicide pat-
terns in New Zealand (Maori, non-Maori) where rates
for both groups decreased regardless of sex [10]. Our
analysis therefore challenged the theory that minority
suicide rates move with the rates of the economically
dominant population [47].

For age-specific rates (1997-2006), while suicide
rates typically increased with age for AOMs, regard-
less of sex, the opposite was true for First Nations.
Adolescent First Nation males and females typically
had a higher suicide rate. The First Nations male rate
only approximated the AOM male rate after the age of
50, whereas the First Nations female rate approximated
the AOM female rate at age 70. Unlike First Nation
males, the First Nation female suicide rate increased at
age 25 and peaked at 39 years at a level approximating

the rate at 19 years of age. Only after age 39 did the
rate dramatically decrease to approximate the AOM fe-
male rate after the age of 50. This younger age of risk
was supported by research in Australia, New Zealand
and the United States [3,10,48]. The female-age asso-
ciated increase has been noted among US American
Indian and Alaska Natives [49] and Australian Indige-
nous women [11,12]. The increase among Indigenous
females suggests that there are unique drivers, such as
a disproportionate history of abuse, trauma and mental
health sequelae [50,51].

In addition, our findings confirmed that deviation
and convergence in behavior is geographic [33]. While
First Nations suicide behavior was significantly higher
than AOMs regardless of geographic residence, there
were significant geo-group variations. Attempted sui-
cides were highest (regardless of sex) among First
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Table 2
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Age adjusted rates per 10,000 residents age 10+ by sex for On-Reserve (ON) and Off-Reserve (OFF) First Nations population in geographic
health authority areas for a ten-year snap-shot period 1997-2006 in the Province of Manitoba (vital statistics data, physician data, hospital data)

Suicide behavior OFF OFF OFF adjusted ON ON ON adjusted Relative disparity
count pop. rate (Adj. CI) count  pop. rate (Adj. CI)  rate ratio
(OFF/ON)
Suicide attempt
Male Manitobad 383 176545 23.7 686 208666 329 0.72 (0.52-1.00)
Easto? 28 14598 19.9 (13.0-30.4) 99 46713 21.9 0.91 (0.58-1.44)
(16.6-23.7)
Northd 74 28010 27.3 (20.1-37.3) 477 116486 39.3 0.70 (0.51-0.95)
(31.9-48.3)
Southd 11 9705 11.1 (5.9-20.7) 37 16268 24.1 0.46 (0.23-0.93)
(16.5-35.1)
West 57 21694 25.8 (18.5-36.1) 73 26199 29.6 0.87 0.59-1.29)
(22.0-40.0)
Winnipeg 213 102538 21.0 (13.8-32.2) - - - -
Female Manitobad 935 202129 48.0 1492 200023 74.6 0.64 (0.51-0.82)
East°™ 54 15772 37.6 (27.6-51.2) 220 46962 49.6 0.76 (0.54-1.05)
(40.6-60.5)
Northoff 234 32165 71.2 (58.2-87.2) 1009 112089 87.4 0.81 (0.67-1.00)
(74.5-102.5)
South°™ 50 11017 45.4 (33.0-62.5) 70 14822 48.5 0.94 (0.63-1.39)
(36.7-64.2)
West 149 25098 60.2 (48.0-75.5) 193 26150 78.0 0.77 (0.60-1.00)
(63.5-95.8)
Winnipeg® 448 118077 38.6 (34.5-43.3) - - - -
Suicide completion
Male Manitobad 82 176545 4.4 134 208666 6.4 0.69 (0.52-0.91)
East 8 14598 5.3 (2.6-11.0) 36 449713 75 0.71 (0.33-1.54)
(5.2-10.8)
North 16 28010 5.4(3.2-9.3) 65 116486 55(4.1-74)  0.99 (0.57-1.70)
South - - - 8 16268 4812499 -
Westd 10 21694 4.3 (2.8—5.8) 25 26199 9.6 0.45 (0.21-0.93)
(6.3-14.7)
Winnipeg 44 102538 4.1 (2.8-5.8) - - - -
Female Manitobad 64 202129 3.1 58 200023 29 1.06 (0.74-1.51)
East 6 15772 3.9 (1.7-9.1) 21 46962 4.6(2.8-7.5)  0.86(0.35-2.14)
North - - - 22 112089 1.9(1.2-32) -
South - - - - - - -
West - - - 13 26150 50279.1) -
Winnipeg 48 118077 5.7 (3.9-8.2) - - - -

“ON” rate statistically different from ON average; “OFF” rate statistically different from OFF average; “d” group area rate statistically different.
Statistical significance is p < 0.01 There is no “ON” reserve population in Winnipeg. “~" data suppressed for counts under five.

Nations living on reserve as opposed to those living
off-reserve. While the off-reserve analyses showed a
high First Nations urban female suicide attempt bur-
den, the highest rates were found among northern off-
reserve First Nation females (including among AOM
females in that region). This research confirmed gen-
dered geographic behavior variability, which has been
found among particular United States Indian Health
Service regions for the American Indian and Alaska
Native and white populations [6]. These findings sug-
gest that sub-regional analyses are critical to under-
stand gendered suicide behavior between and among
groups. For methods of suicide, our results suggest
that lethal means restriction may have had an im-

pact in this period [52,53], particularly for First Na-
tion males. While males tended to opt for more lethal
means, a gender-role convergence in selecting alter-
native methods less amenable to restrictions seems to
have occurred (hanging), which may explain the in-
creased First Nation completion rates [54,55]. In coun-
tries where there are no means restrictions, such as the
United States, the predominate method is still firearms
across groups [48].

Like all studies, there were limitations and histor-
ical data challenges. Suicide completions may have
been recorded as accidental in the vital statistics sys-
tem. This is a problem which has been shown in stud-
ies linking examiner data with vital statistics data to
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Table 3

Percent attributed to method for suicide attempts and completions by sex comparing the First Nations and All Other Manitoban (AOM) population
for five periods from 1984-2008 (highlighted areas show highest percent; — represents data suppressed under five) in the Province of Manitoba

(vital statistics event data, physician data, hospital data)

Suicide behaviour Hanging Firearms

Poison Cutting Other

First Nations AOM First Nations AOM First Nations AOM First Nations AOM First Nations AOM

Suicide attempt

Female
1984-88 0.8 0.2 1.1 0.1
1989-93 1.6 0.7 1.6 0.3
1994-98 3.2 1.0 0.1 0.1
1999-03 53 1.0 0.1 0.2
2004-08 3.0 0.6 - 0.1
Male
1984-88 4.7 34 19.3 5.3
1989-93 5.0 2.1 14.4 2.5
1994-98 7.4 1.8 8.1 1.9
1999-03 10.9 2.8 2.1 0.7
2004-08 7.8 24 2 1.1
Suicide completion
Female
1984-88 23.8 15.8 9.5 13.2
1989-93 45.5 17.7 9.1 8
1994-98 52.9 30.5 - 1.9
1999-03 62.5 29.3 1.8 14
2004-08 70.6 26.8 - 1.4
Male
1984-88 443 18.6 40.0 50.2
1989-93 46 26.7 36.5 37.9
1994-98 69.3 31.9 18.1 31.2
1999-03 71.4 30.8 10.7 25.7
2004-08 71.2 35.3 9.9 20.6

91.7 92.9 5.4 4.9 1.1 1.9
88.3 89.4 7.6 7.4 1.3 22
87.6 88.4 6.6 72 2.5 3.4
87.2 88.8 5.7 7.5 1.6 2.6
86.1 92.1 9.3 5.5 1.7 1.7
64.5 78.8 8.4 11.3 3.1 1.3
62.6 75.6 12.5 14.1 5.5 5.7
67.0 74.6 12.7 15.5 4.9 6.3
69.4 78.7 11.9 12.5 5.7 53
77.4 79.9 10.1 13.1 2.8 35
57.1 52.6 - 39 9.5 14.5
42.4 62.8 - 0.9 3.0 10.6
412 524 5.9 2.9 - 12.4
339 59.9 - 2 1.8 7.5
27.1 65.5 - - 2.4 6.3
114 25.4 1.4 1 29 4.7

6.3 27.7 4.8 1.7 6.3 6.0

8.3 28.7 1.4 0.9 2.8 7.3
11.6 333 2.7 2.3 3.6 79
14.4 34.0 0.9 2.6 3.6 7.5

verify suicide deaths and to resolve potential death
misclassification [30]. In addition, the Manitoba Cen-
tre for Health Policy definition for suicide attempt
did not include ICD-9-CM V62.84 supplemental code
for suicide ideation or ICD-10 T14.91 for unspecified
injury suicide attempt. With the rise of non-suicidal
self-mutilation (impulse control disorder), the clini-
cal coding of self-mutilation only (ICD-9-CM 300.9)
versus suicide intended cutting injuries (E956) needs
more research, including the way impulsive suicides
are coded. Furthermore, we did not distinguish suicide
attempts by number of attempts. In the Manitoba pop-
ulation, for the period 1997-2007, we did note that 74
percent had attempted suicide only once, while 26 per-
cent had attempted suicide two or more times. Future
research should investigate how these groups differ
using person-centered statistics. There were also po-
tential misclassification issues, particularly when clas-
sifying suicide self-harm due to non-violent means
like poisoning [56]. A recent study of suicide under-
reporting using external cause of injury codes from
Statistics Canada mortality data from 2000 to 2011
supports this concern [57]. In that study, suicide by
poisoning rates declined, while unintentional and un-

determined poisoning mortality rates increased, thus
showing that Canada may have a misclassification is-
sue pertaining to poisoning deaths. Death by poisoning
or drug overdose, for instance, is difficult to classify
as suicide when intent is not evident (e.g., a suicide
note). To improve reporting, Donaldson et al. [58] cre-
ated a decision algorithm by using past behavior and
health conditions (suicide attempt, drug abuse, phys-
ical health problems, depressed mood) to distinguish
unintentional and suicide poisoning deaths. Using this
approach, they determined that suicide by poisoning
rates were under-reported 30 percent of the time and 10
percent of the time for overall suicide rates. They also
found that unintentional poisoning deaths were under-
reported by 61 percent. These misclassification aspects
may explain some of the changes in suicide by poison-
ing in our analyses.

5. Manitoba case study: Survey data

While the administrative data told a compelling sui-
cide behavior story, these data lacked measures to fully
describe factors associated with that behavior. Popula-
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tion surveys, as noted, can address this gap by reveal-
ing what is driving rates across populations [59-62].
To identify social determinants of suicide behavior, we
used Manitoba regional data from the First Nations
Regional Health Survey of adults and youth [51,63].
The 2002-2003 dataset for Manitoba First Nation liv-
ing on reserve included national questions and a sub-
set of regionally developed social determinant ques-
tions on suicide behavior and protective factors. From
the 2002-2003 adult data, we investigated First Na-
tion adult suicide behaviors in relation to historical and
contemporary trauma and the residential school sys-
tem [51]). We conducted a logistic regression analysis
of a history of suicide thoughts (n = 2688), suicide at-
tempts (n = 2728) and abuse experience (n = 2652),
with the later being a predictor of suicide. The analyses
showed, overall, that being female (log odds 2.50, CI
2.00-3.13), having no partner (log odds 1.37, CI 1.03-
1.81), having attended a residential school (log odds
2.00, CI 1.36-2.93), and having a parent/grandparent
who attended a residential school (log odds 1.88, CI
1.47-2.41) were associated with an abuse history. Age
groups 18-27 years (log odds 1.58, CI 1.06-2.35)
and 28—44 years (log odds 1.75, CI 1.19-2.59), be-
ing female (log odds 1.46, CI 1.14-1.87), having no
partner (log odds 1.30, CI 1.03-1.65) and having a
parent/grandparent who attended a residential school
(2.02, CI 1.51-2.70) were associated with a history
of suicide thoughts. Being female (log odds 1.94, CI
1.49-2.54), having no partner (log odds 1.40, CI 1.03—
1.92) and having a parent/grandparent who attended
a residential school was associated with a suicide at-
tempt history. Within the First Nations cohort who at-
tended a residential school, logistic regression analy-
ses were run for a history of abuse (n = 507), suicide
thoughts (n = 494) and suicide attempts (n = 487).
First Nation residential school attendees who disclosed
that they were negatively affected while in a residential
school (log odds 3.83, CI 2.09-7.02) were more likely
to have a lifetime history of abuse. This abuse history
(log odds 5.89, CI 2.61-13.27) and being 28—44 years
of age (log odds 2.16, CI 1.17-4.00) was associated
with a history of suicide thoughts, while a suicide at-
tempt history was solely associated with an abuse his-
tory (log odds 2.67, CI 1.21-5.89). In the cohort that
did not attend a residential school, a logistic regres-
sion analysis characterized those who had a history of
abuse (n = 2010), suicide thoughts (n = 1877) and
suicide attempts (n = 1911). Being 28-44 years of
age (log odds 1.58, CI 1.09-2.30), being female (log
odds 2.95, CI 2.18-3.99), having no partner (log odds

1.43, CI 1.03-1.98), and having a parent/grandparent
who attended a residential school (log odds 2.05, CI
1.58-2.63) was associated with an abuse history. This
trauma history was strongly associated with a history
of suicide thoughts (log odds 6.24, CI 4.24-9.17) and
suicide attempts (log odds 5.86, CI 3.53-9.73). Af-
ter adjusting for an age X parent/grandparent resi-
dential school exposure interaction, the odds of hav-
ing a history of suicide thoughts were increased for
those 18-27 years, 28—44 years, and more so for those
45 years and older who had a parent/grandparent who
attended a residential school. For a suicide attempt
history, the age groups 18-27 years and 28-44 years
who had a parent/grandparent who attended did not
significantly differ from their counterparts. However,
First Nation adults 45 years and older who had a par-
ent/grandparent who attended a residential school were
nearly three times more likely to have attempted sui-
cide than those in the same age group that did not have
a parent/grandparent that attended a residential school.
These findings thus showed that the legacy of the resi-
dential school system was an intergenerational colonial
correlate of adult First Nation suicide behaviors. This
finding was supported by a review conducted by Bom-
bay et al. [64], which summarized a small, but grow-
ing literature that confirms the link between familial
intergenerational residential school attendance and sui-
cide. A more recent study using 2008-2010 national
First Nations Regional Health Survey adult data also
verified the link between intergenerational residential
school exposure and suicide [65]. These intergener-
ational colonial impacts have been noted elsewhere.
A United States study of Indian Boarding School ex-
perience among urban two-spirited American Indians
and Alaska Natives found that former boarding school
attendees were significantly more likely to have at-
tempted suicide or had experienced suicide thoughts,
when compared to those with no boarding school
history. Also, those who were raised by a boarding
school attendee were significantly more likely to have
a lifetime of suicidal thoughts, when compared to oth-
ers [66]. More research, however, is required to as-
sess this pattern beyond the two-spirited population.
In Australia, literature also supports that Indigenous
suicide is a product of a colonial society, intergenera-
tionally rooted to the stolen generation period (1905-
1967), which is when mixed race Indigenous children
were taken from their families and forced to live in re-
ligious missions, government institutions, or children
homes [67]. Overall, more research is required to as-
sess these patterns across countries.
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To understand patterns among youth, we analyzed
data for on-reserve First Nations youth aged 12 to
18 years (n = 1125) from the Manitoba First Nations
Regional Health Survey [63]. Our analyses showed an
increased likelihood for suicide ideation and suicide at-
tempts among those who were female (Log Odds 2.51,
1.03-6.1), binge drank in the past year (3.65, CI 1.00-
13.25), with a lifetime of drug use (Log Odds 6.82, CI
1.44-32.24), a depressed mood in the past year (Log
Odds 4.72, CI 1.32-16.9), a history of abuse or fear
of abuse (Log Odds 2.43, CI 1.14-5.19), and a hos-
pital stay (11.73, CI 2.13-64.75). Overall, these risk
correlates were similar to those found in other popu-
lations [68—71]. What was not associated with suicide
behavior was an exposure to a parent who attended
a residential school. This lack of an association was
contrary to national findings of the youth component
of the national First Nations Regional Health Survey
database (2002-2003). In that study, 26.3 percent of
First Nations youth with a residential school parent had
a history of suicide thoughts, as opposed to 18 per-
cent of non-residential school parent youth [72]. In our
study, what was associated with no suicide ideation
or attempts was perceived community caring (Odds
Ratio 0.93, CI 0.88-0.97). This finding, which was
not investigated nationally, reflected a form of cultural
continuity as a hedge against suicide [73]. This con-
struct appears to represent a collective form of cul-
tural and intergenerational connectedness shared by
Indigenous peoples. This connectedness could repre-
sent other traditional-cultural aspects such as Indige-
nous language and self-government, or more recently
as a form of engagement in contemporary institutions
(schools or municipal governments) [74].

In summary, we were able to show the legacy of
the residential school system in relation to adult First
Nations suicide behaviors, particularly First Nations
women. For First Nations youth, while the correlates
of suicide were similar to other populations, commu-
nity caring emerged as a protective factor unique to
First Nations. Like other surveys, our data was not free
of limitations. First, the survey was cross-sectional,
which only permitted an examination of associations
as opposed to causal pathways. Recall and selection
bias in responses may have also affected the findings
(e.g., underestimation of a history of abuse and sui-
cide reporting). Another limitation is that the social,
historical and cultural measures were not previously
validated. The survey did not include questions on a
range of mental health conditions (beyond depression),
which are known correlates of suicide. Equally as im-
portant and noted earlier, the study was limited to the
on-reserve population.

6. Conclusion

This paper provided an overview of the strong
social-political drivers that can improve Indigenous
statistics, particularly for suicide. In Canada, oppor-
tunities to report Indigenous suicide via administra-
tive and survey data sources are many, and the use
of multiple data sources seems to improve reporting.
The potential of using linked administrative data to
understand suicide rates between and among groups
overtime and geographically was demonstrated. Har-
nessing survey data provided insight into factors as-
sociated with suicide risk. We confirmed the role of
the residential school system in suicide behavior, and
found attributes of reconciliation (community caring)
that can be protective. All told, access to administrative
data, the ability to link and disaggregate data ethno-
culturally, the merit of taking different approaches to
estimate a story, and the increased value obtained from
explaining rate patterns with population survey data is
just one way that we can advance the use of statistics
from an Indigenous and human rights perspective.

As this paper illustrated, disaggregating suicide indi-
cators in Canada is more than a matter of will. Canada
is obligated to report on the United Nations (UN) Sus-
tainable Development Goals, to follow guidance pro-
vided by the UN High Commissionaire of Human
Rights and the UN Statistical Commission, and to act
constitutionally for and with Indigenous peoples by
way of truth and reconciliation and in accordance with
the UN Declaration of Indigenous peoples. These obli-
gations include reporting suicide estimates disaggre-
gated by Indigenous and non-Indigenous groups, sex,
age, and geographic areas and by additional factors, in-
cluding those unique to Indigenous populations. Our
analyses demonstrated a need to strengthen capacity
for monitoring the reduction of suicides among First
Nations, with attention given to contemporary, colonial
and cultural drivers of behavior. This capacity should
also include monitoring suicide intervention programs,
which is lacking. The main interventions that are
not typically evaluated include community prevention,
gatekeeper training and education. A review conducted
of programs across Canada, the United States, Aus-
tralia and New Zealand revealed that few programs re-
port evidence of effective interventions [75]. One re-
view called for increased evaluations using method-
ologically rigorous study designs across geographi-
cally and culturally diverse populations [76]. For ex-
ample, a randomized trial of a Maori cultural identity
intervention for those who recently self-harmed (ver-
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sus usual care) found little effect on suicide behavior
but was protective for other conditions [77]. In a Man-
itoba tribal region, we evaluated a suicide intervention
program (gatekeeper training) adopted by First Na-
tions and Inuit communities across Canada using a ran-
domized control trial design [78]. The study showed
that the gatekeeper program, when compared to a tra-
ditional Indigenous wellness approach, had triggered
thoughts of suicide among tribal community members.
The findings of these two rigorous studies suggest that
more research is needed to investigate, upstream and
downstream, the complex drivers of suicide and its pro-
tective factors. Indeed, we recently published a data
linkage study that showed that First Nation children di-
agnosed with fetal alcohol spectrum disorder (FASD)
had significantly higher suicide behaviors than other
First Nation children in Manitoba [79]. While impulse
behavior is a co-occurring behavior of the FASD diag-
nosed, FASD and impulsivity is not fully understood
in relation to suicide. Indeed, studies on attempt im-
pulsivity have produced widely divergent results, thus
showing a need for prospective studies linking behav-
ioral impulsivity (and co-occurring conditions) with
non-suicidal and suicidal injury or means [80].

In conclusion, this study has shown the value of data
and its essential role in promoting Indigenous health
and equity pertaining to suicide. To make progress,
the following are a number of recommendations. New
or renewed partnerships between governments and In-
digenous authorities, are urgently required to ensure
comparative data that is achievable, accountable, ac-
cessible, transparent and consistent with Indigenous
principles of official statistics. Indigenous communi-
ties should be engaged, consistent with principles of
Indigenous ownership and reporting. These partner-
ships should link internationally to collectively learn
from each other. While review studies have played a
critical role in advancing national suicide prevention
policies, strategies and interventions, standardized pe-
riod reporting is recommended to monitor suicide via
a best practice lens. Beyond the reporting of rates, it
is critical to monitor period-cohort effects due to poli-
cies, health and supportive services, social-economic
crises, and the increase, decrease or shift in type of
addictive drug use, which may impact one or more
groups within a population [12]. Such surveillance
should fall under Indigenous statistics with, for and
by Indigenous peoples. Guidance on how best to se-
lect a standard population for rate calculation is also
needed given that the Indigenous population is de-
mographically younger than non-Indigenous popula-

tions, particularly in regions colonized by western so-
cieties. Best practice linkage studies should be under-
taken to enhance regional and national data collections
and adjust for under identification of Indigenous peo-
ples. Where records have incomplete identification or
registration, multiple data sources should be consid-
ered [15]. Linking past behavior should be examined
to address misclassification issues pertaining to, for
example, unintentional, undetermined and intentional
self-poisoning. These validation analyses are feasible
if there is linkable physician and hospital stay data
(morbidity), coroner data and vital statistics death data.
Monitoring should also include data sources that per-
mit an investigation into the historical, developmen-
tal and social factors of risk, including factors associ-
ated with prevention. To guide this work, an Indige-
nous evidence-based framework is recommended. We
should also heed the words of Antonette White, who
recalled a suicide event when the staff of an Indian
residential school in British Columbia (Canada) forced
students to look at a suicide victim: “I remember the
young fellow that hung himself in the gym, and they
brought us in there, and showed us, as kids, and they
just left him hanging there, and like, what was that sup-
posed to teach us?” [81]. This story, told with great
courage, is a reminder that we have a moral responsi-
bility in reporting. First, we must report suicides with
compassion and understanding. Second, we do not re-
port and do nothing. Third, we report to make trans-
parent the societal harms that lead to such events, and
fourth, we report evidence on how such events can be
prevented using an Indigenous evidence-based frame-
work.
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Supplement Fig. 1. Age-specific rate for females, suicide completions and suicide attempts, per 10,000 residents age 10+ comparing First Nations
(FN) and All Other Manitobans (AOM) for the period 1997-2006 in the Province of Manitoba (vital statistics data, physician data, hospital data).
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