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Abstract

MORTALTTY IN THE KiVALLTQ REGION OF NLTNAVUT 1987-1996

Alexander Macaulay, Department of Community Health Sciences, University of

Manitoba, Winnipeg, Manitoba

BACKGROUND AND OBJECTIVES: The Kivalliq region (formerly known as

Keewatin), the southernmost of Nunavut's three administrative regions, has a

population of 713I (1996 census), of whom approxirnately 87o/o were self-identified

as Inuit. The aims of this study were to determine the pattern of mortality in this

region over a ten-year period. Specific additional goals of the study were to a)

compare overall and cause-specific rnortality rates to those of the entire Nolthwest

Territories and Canada during the same tirne period, (b) where possible, to review

medical records of all the decedents in ordel to arrive at a more detailed description

of mortality patterns than could be determined from official vital statistics data, and

(c) to determine the quality of death certification. It is hoped that this information will

be useful to Nunavut leaders, health planners, health professionals and citizens as

they plan future health promotion, prevention and treatment strategies.

METHODS: An attempt was made to identify all deaths and stillbirths of

Kivalliq residents during the time period 1987-1996. Data sources were: a database

of deaths kept by the Keewatin Regional Health Board (KRHB), medical charts and

Health Centre mortality logbooks, and coroner's reports where applicable. For each

death, cause of death was assigned and coded according to ICD-9 conventions.



Information was collected on circumstances of each death, as well as the presence or

absence ofrecognized lisk factors in the cases ofcancers (including lung cancer),

cardiovascular deaths, respiratory deaths, accidents and adverse effects, sudden infant

death syndrome, prematurity and suicides. when available, cause of death

information frorn the official death certificate was compared to the investisator's

determination of callse of death.

RESULTS: 316 deaths and26 stillbirths occurred in the Kivalliq region

during the study period. 68 of the deaths were of infants less than one year of age.

The age-standardized annual rnortality rate for males and females was

12621100,000/year (95% cl. 1066 - 1457), 1.8 times thar of canada as a whole

during the study period. By ICD-9 majol category, the leading causes of death for

males and females were cancers, circulatory disease, respiratory disease, accidents

and adverse effects (excluding homicide and suicide), and suicides. By gender, the

leading causes of death followed the same ranking except the death rate from

respiratory disease was higher than that fi'om cardiovascular disease in women. The

infant mortality rate (IMR) for the study period was 32.3 per 1,000 livebirths (95% CI

24.6 - 40.0), compared to an overall Canadian IMR of 6.5 per 1,000 livebirths for the

same period (Rate ratio:5.0). Leading causes of infant rnortality were prematurity

(21%), SIDS (22%), Unknown causes (22%), congenital anomalies (7%) and

respiratory infection (7 %).

Accidents and suicides together accounted for the majority of deaths in the 20-

44 age group (85% in males, 64Yo in females). Cancer took over as the leading cause

of death in males and females 45 and older, with second place being taken by
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respiratory disease in females and cardiovascular disease in males. Overall, the main

causes of cancer deaths were lung cancer (51%), colon and other gastrointestinal

cancers (20%) and nasopharyngeal cancer (8%). Main causes of circulatory deaths

were stroke, congestive heart failure and ischemic heart disease. Respiratory deaths

among adults were mainly due to chronic obstructive lung disease. More detailed

descriptive data on the main causes of death are contained within tlie thesis repofi.

Death rates for some causes of death were elevated compared to Canada as a

whole. These included Sudden Infant Death Syndrome (Rate Ratio 8.9), prematurity

(8.6), lung cancer (4.1), accidents and adverse effects (3.9), suicide (3.5), respiratory

disease (2.7).The death rate from all canceïs was i.9 times the Canadianrate. Death

rates from circulatory diseases (RR 0.8) and congenital anomalies (1.2) were less than

or similar to Canadian rates.

Of 226 death certificates available for review, 40 (18%) contained major

effors, 26 of which precluded cause-of-death coding from the cerlifîcate. In 200

cases where it was possible to compare the ICD-9 codes from investigator's charl

review and those from the off,rcial death certificate, there was a discrepancy in34

cases (i5%), 12 of which differed in rnajor ICD-9 categor-y (6% of the total).

CONCLUSIONS: Identified areas of concern include morlality due to

premature birth, SIDS, unintentional injuries, suicide, respiratory disease and lung

cancer. Worthwhile health sector initiatives could include efforts to improve

maternal and infant health (including ongoing SIDS public education), anti-smoking

initiatives, mental health and addictions programming, and vehicle safety programs.

Efforts to maintain the currently relatively low rates of heart disease and diabetes

iv



could involve promotion of traditional healthy foods and physical activity, and could

prevent many avoidable deaths in the future. Efforts to narrow the mortality

differential between the Kivalliq region and Canada as a whole will likely require

efforts in all spheres of activity: not only in the health care sector, but also in the areas

of education, housing, social services, justice and economic activity and development

in both the private and public sectors. A high degree of Inuit self-determination will

no doubt be a crucial factor in the success of these initiatives. It is hoped that the

results of this study rnay be useful to community and territorial leaders, health

planners, and health care persorulel in prioritizing health and safety programs and

formulating public policy in the Kivalliq region.



ACKNOWLEDGEMENTS

Special thanks to Dr. Pamela Orr, who conceived the idea for this project and

got it started, and was always generous with her guidance and supporl. Many thanks

are also due to Dr. Sharon Macdonald who provided good advice at all stages of the

project, and to Dr. Lawlence Elliott. Thanks also to the Nunavut Research Institute

for funding the ploject.

Thanks to all who helped me with the initial fieldwork, including Rosemary

Brown and staff of the Keewatin Regional Health Board, Sue Lightford, Jennifer Liu,

Kamlesh Chaabra, Maria Fraser, Myrna Krause, many other Kivalliq community

nurses, Cathy Menard and the Coroner's office in Yellowknife. Thanks to all the

people of the Kivalliq region who were so welcoming during our stay.

More gratitude goes to my esteemed co-workers at the Northern Medical Unit

for any and all support given to me in my quest to get tliis thesis finished. Thanks to

Drs. Bruce Martin and Nichole Riese, Moni Fricke, GLace Spence and Sandra

Toback, and all others at the NMU. More thanks to any of my fellow students who

helped me out along the way, as well as to my parents, brothers and in-laws for

general supporl.

The biggest "thank you" is reserved for my wife, Dr. Anne Durcan. Any'thing

I could write here would be inadequate. I could not have started or finished this

project without her patience, love and support - not to mention that of our beloved

children Maura, Helen and Patrick. This thesis is dedicated to my whole family, with

all my love.

VI



DefTnitions

Mortality Rate: (number of deaths during a specified period / number of persons at
risk of dying during the period) x 100,000

Directly Age-standardized Mortality rate: An average of age-specific mortality rates
in a population, using as weights the age distribution of a specified standard
population (in this case, the total 1991 population of Canada). In this study,
this figure represents what the crude mortality rate would have been in the
Kivalliq Region if it had the same age distribution as the rest of Canada.

Infant Mortality Rate: (number of deaths of children less than one year of age during
the study period / number of livebirths for the same period) x 1,000

Stitlbirth: The birth of a fetus weighing 500 grarns or moïe ol having a gestational
age > 20 weeks fi'om the last normal menstrual period, who shows no sign of
life after birth

Stillbirth rate: The number of stillbirtlis per l,000livebirths during a specified time
period

Neonatal death: The death of a liveborn infant occurring less than 28 full days after
birth

ø Early Neonatal Death: occurring during the first 7 days of life
o Late Neonatal Death: occurring after the first 7 days, and before 28 full days of

life
Post-neonatal Death: Death of an infant between 28 full days of life and one year of

age
Perinatal Deaths: All stillbirths and early neonatal deaths
Potential Years of Lfe Lost (PYLL ^y': For persons dying before a normal life

expectancy (set at 70 for this study), the numbel of additional years they
would have lived had they reached tliis life expectancy.

Sources:

Annual Reporl 1995, Perinatal and Maternal welfare committee, College of
Physicians and Surgeons of Manitoba I

A Dictionary of Epidemiology by John M. Last2
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Chapter 1: Introduction

Overall mortality lates in Canada have been on a downward trend for the last

70 years,3 with increased life expectancy being primarily attributed to decreases in

infant mortality.4 However, statistics show marked disparities in mofiality rates

among different regions. The Northwest Territories, which until 1999 included the

territory now known as Nunavut, have shown higher overall mortality rates than

other regions in the country.s It is well known that while there have been

improvements in health indicators for Canada's abodginal peoples, there remain

significant inequities in health status when compared to non-aboriginal people.6 A

previotts study of mortality in the Baffin Region showed a higher proportion of deaths

from injuries, cancers and respiratory diseases compared to Canada as a whole.T

The Kivalliq region, the southernmost of Nunavut's three administrative

regions, has a population of 7 \3r (1996 census), of whom approximat ely B7o/o were

self-identified as Inuit .8 During the time period of this study, the region was parl of

the Northwest Territories and was known as the Keewatin region. The aims of this

study are to examine more closely the patterns of mortality in this region, to a)

compare overall and cause-specific mortality rates to those of the entire Northwest

Territories and Canada during the same tirne period, (b) where possible, to review

medical records of all the decedents in order to arrive at a more detailed description

of mortality patterns than can be determined from official vital statistics data, and (c)

to determine the quality of death cerlification. While mortality is only one of the



several aspects of health status, it is one of the most fundamental. It is hoped that this

information will be useful to health professionals, community members, and the Inuit

leadership of Nunavut as they plan future health promotion, prevention and treatment

stratesies.



Chapter 2z Literature Review - Mortality as a Health Indicator

2.1 History of mortality surveillance

The history of data collection on mortality and cause of death has been

reviewed by Alter.e The collection of mortality data dates back to late medieval

Europe, with church legistration of births, marriages and deaths. State involvement

in generation of mortality statistics for more broadly defined populations began in

15tl' century Europe, after the devastation brought on by widespread epidemics of

bubonic plague. From the seventeenth to nineteenth centuries, there was increasing

interest in mortality data fiom European politicians and political thinkers, who

recognized that population characteristics could be inferred from mortality and cause-

of-death statistics, and that this information could be used in state planning activities.

These concepts were further developed by the burgeoning "sanitarian" or public

health movement of the early nineteenth century, when cause-of-death data began to

be used to link different diseases to specific places, social groups or behaviours. e

The development of classification systems for diseases and causes of death

has been a long process, at times marked by controversy. The culmination of the

effort to standardize cause of death and disease classification, which began at the First

International Statistical Congress in Brussels in 1853, has culminated in the

International Classification of Diseases or ICD (currently in its tenth incarnation, the

ICD-10). This classification is recognized worldwide and has been administered by

the World Health Organization since 1984.3 Historically, the ICD has been updated



approximately every ten years to keep pace with changes in the understanding of

disease processes and causation. Each new revision has some impact on the

comparability of mortality statistics generated using different revisions of the ICD,

The effects of changes in coding procedures and terminology on overall and cause-

specific mortality rates can be measured by means of "comparability ratios."l0

in the last seventy years, the main change affecting major disease categories

was the moving of cerebrovascular disease from "Diseases of the Nervous System" to

"Cardiovascular Diseases" in 1970.3 Mole recently, new coding guidelines in the

ICD- 10 are expected to cause artificial decreases in death rates from influenza and

pneumonia, and increases in deaths from Alzheimer's disease.l0

Today, most countries routinely register births and deaths, and classiS' deaths

as to cause. In Canada, death registration is mandated by law. By federal-provincial

agreement, death registration is a provincial/territorial responsibility, with each vital

statistics registry providing Statistics Canada with a copy of each registration

document. The document has three parts: a personal information section, completed

by an informant who is usually a relative of the decedent; a medical certificate of

death, completed either by the physician last attending the decedent or, if applicable,

a coroner; and a section with information on the disposition of the body, filled out by

the funeral director, or one acting in that capacity.l' This information is put to a

variety of uses, which are outlined below.



2.2 Uses of Mortalifv Data

The relevance and utility of mortality data have been reviewed in the

literature. t2'3;t3't7 Of all measures of population health, it is the mostly widely and

routinely collected; in most jurisdictions efforts are made to register every death, and

mortality statistics are generated every year. Because cause of death can be classified

using a standardized coding system (International Classification of Diseases), and the

data is collected at a consistent point in time (tirne of deatli), it is generally

comparable between areas, and over time (with some important limitations). As well,

there is general uniformity of the format of death registration forms, further

enhancing comparability of mortality data between jurisdictions and over time.

Rosenberg has pointed out that mortality is one of the only databases that can be

compared between small geographic areas such as regions, as well as sometimes

being among the only health data avatlable to smaller regions.l2 As well, the data is

usually available in a timely fashion. In summary, the advantages of mortality data

are universality of coverage, standardization, uniformity and timeliness.l3 Hakulinen

et al summaúzed the importance of mortality data as the following: "(a) role and

contribution towards explaining trends and differentials in overall mortality; (b)

relevance for deciding on priorities for health action as well as in bio-medical health

systems and behavioural research; (c) role as baseline data for the design of

intervention programmes (d) assessment and monitoring of public health problems;

(e) allocation and distribution of resources to and within the health sector; (f) use as

an indisputable measure of the effectiveness of health programmes, and (g) ciues for

epidemiologic research." l4



Some authors have commented on the utility of mortality data in health

policymaking. I3'lz;ts Rosenberg notes that "cause of death data from the vital

statistics system is widely used for health research, for identif ing and monitoring

health problems, setting priolities for public health programs and initiatives, and for

resource allocation."l2 He identifies both indirect and direct effects of mortality data

on public policy, using examples from the United States. Indirectly, the public can be

made a\ilare of the imporlance of certain diseases or disease patterns through

dissemination of mortality data, which may translate into pïessuïe on governments to

allocate resources. As well, demographic projections partially derived from mortality

rates play a role in resource allocation to programs such as social security (US). In

more direct fashion, issues of cause-specific mortality have spurred the emergence of

political agendas that have led to legislation and resource allocation, as in the cases of

infant health, SIDS, suicide plevention, and leading causes of death such as heart

disease, cancer, stroke and diabetes. Rosenberg also notes the use of moftality data at

more local (state) levels to guide allocation of resources to areas such as highway

safety and teen suicide prevention.'' He further notes that federal funding at the NIH

in the USA tends to follow the ranking of the leading causes of death, that one-third

of the health objectives set in the 2000 Surgeon General's report were based on

morlality data, and that a survey of U.S. states showed extensive use of mortality data

within state governments, including for planning and resource allocation.l2 Hetze|

reports that publicity regarding high infant mortality rates among aborigines in

Australia's Northern Territory resulted in "considerable social and political activity,"



which in turn led to improvement in the organization of health services delivery for

that group.l5

As a reflection of a population's health, insofar as patterns of disease reflect

health status, a cause-specific morlality rate is most simply conceived of as

representing the interaction between the incidence and prevalence of a disease

process and the case-fatality rate of that process.'t Of course, where case-fatality

rates for a disease are low, mortality rates may not reflect the true impact of that

disease in the population; in other words, other measures of morbidity, in addition to

positive measures of health, would be needed to provide a clearer understanding of

disease patterns in the community. Exarnples of such diseases are non-fatal injuries,

mental disorders, physical disabilities, asthrna, respiratory infections, physical

disabilities, malnutrition and dental disease. Conversely, mortality rates may be more

indicative of the burden of illness from high-mortality conditions such as cancer,

cardiovascular disease, respiratory disease, and (by definition) fatal injuries.3 The

references reviewed generally viewed morlality as a general population health

indicator, without specific attention to deaths as events worthy of attention in their

own right.

Defining health has proved a difficult enterprise, but the World Health

Organization's def,rnition is perhaps most often quoted: "health is a state of complete

physical, mental and social well-being and not merely the absence of disease or

infirmity." t8 Ho*"ver, Ruzicka has pointed out that the positive manifestations of

health are difficult to measure in populations, thus leaving us mainly with measures

of poor health such as morbidity, disability and mortality.r6



Hetzel l5 proposes the following as useful measures of "preventable"

mortality:

L Maternal/child health: infant mortality rate, maternal mortality rate, neonatal

morlality rate, child moltality rate from accidents

2. Adolescent/ young adult health: Mortality fi'om traffic accidents, Mortality

from suicide

3. Health in Middle Age: morlality fi'om ischemic heart disease, lung cancer,

breast cancer, colorectal cancer, Upper Gastrointestinal cancer, cirrhosis,

alcoholism, traff,tc accidents, chronic bronchitis/emphysema, cerebrovascular

disease

Indicators of excess mortality: National and international differences in age

adjusted mortality lates, graphic presentations of Standardized mortality

ratios, Potential Years of Life Lost (PYLL)

On a regional level: excess deaths, PYLL

These recommendations reflect a "life cycle" approach as described by

Young, le which takes into account differing risks and causes of death in different

ages and stages of the human life cycle. They also endorse comparison of varying

mortality rates both within and between nations.

Underlying all discussion of the utility of rnortality data is the concept of

preventability of deaths, that is, the notion that there are a variety of organized human

activities that can be planned and implemented to prevent some deaths from a variety

of causes. While a detailed discussion of disease and death prevention is beyond the

4.
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scope of this thesis, Hetzelprovides a useful model of prirnary prevention (prevention

of disease) and secondary prevention (prevention of morbidity due to disease).15

Primary prevention is divided into controlling the causal agent (whether infectious or

non-infectious) and increasing host resistance to that agent (nutrition, immunization,

etc.). Control of non-infectious agents is accomplished by a) lifestyle modification

(diet, alcohol, smoking, exercise), b) change in the social environment (by means of

education, mass media etc.), and c) control of the physical environment (e.g. water

supplies, food supply, housing). Secondary prevention refers to the early detection

and treatment of diseases to minimize morbidity and mortality once the disease

process has started.l5 These concepts will be returned to in the later discussion of

potential broad areas of intervention to reduce mortality rates in the Kivalliq region.

No discussion of the study of mortality would be complete without mention of

the relationship of poverly and socioeconomic status to death rates. This relationship

has been noticed for almost as long as mortality statistics have been collected.

Wealthier countries have generally lower mortality rates than pooreï countries, and

there are pronounced differentials in mortality rates from most causes according to

socioeconomic status within countries. The Whitehall study famously demonstrated

mortality gradients by socioeconomic class even within a population of British civil

servants. The reasons for these differences are complex and not fully understood, but

some of the proposed mechanisms underlying the phenomenon include access to

medical care, nutrition, amount and type of exelcise, cigarette smoking, housing and

working conditions, psychosocial stresses, social supports and control over one's

environment.20 Relatively disadvantaged ethnic groups in a society may also



demonstrate increased mortality rates even beyond what would be predicted by

income-related measures alone. to With these factors in mind, some have advocated

an approach to improving population health that goes beyond a more disease-focused

biomedical approach and includes broader social interventions.2l-24

2.3 Infant Mortalifv

Infant mortality holds special status as a health indicator. It has often been

viewed as an indicator of the overall social and economic development of a society,

because of its association with other factors such as GNP per capita, family income,

family size, mothers' education, and nutrition.2s

The infant is seen as being uniquely vulnerable to a variety of factors,

including pre- and post-natal health and nutrition of the mother, environmental

conditions, and quality of health care services. In particular, the neonatal death rate

(rate of death in the first twenty-eight days of life) is often used as an indicator of

quality of health services, while the post-neonatal infant mortality rate is felt to be

more indicative of overall environmental and socio-economic conditions.26

2.4 Limitations of mortalitv data

While a useful health indicator, there are several important limitations of

mortality datathat must be considered. These limitations can be roughly grouped into

problems with a) validity of mortality data as a proxy for health status of a
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population, b) reliability of mortality data as routinely collected, and c) problems of

comparison of mor-tality rates between groups, geographic regions and over time.

As previously noted, mortality data fails to capture signifrcant causes of

disease and disability, specifically conditions which have an adverse effect on quality

of life, but a low case-fatality ratio; health services planning requires morbidity and

health services utilization data in addition to morlality information. Another

consideration is that the summaly measures commonly generated from moftality data

may be less useful when populations under study are significantly heterogenous,

containing subgroups with widely divergent characteristics.2T

In addition, there is potential for loss of information when multiple causes of

death are present for a given death. Wilkins et al found that only l9o/o of d,eaths had

only one cause of death noted on the death certificate (mean number of causes 2.68),

yet only the condition specified as the underlying cause of death is routinely counted

during collation of mortality data.28 Diagnoses such as septicemia, atherosclerosis,

genitourinary disease, mental disorders and diabetes show up frequently but not

usually as the underlying cause, leading to a possible underemphasis on these

conditions in the resulting statistics. The number of causes implicated tends to

increase with increasing age, as conditions contributing to poor health accumulate,

and it is less easy to identi$, a clear causal chain of events leading to death.28

The reliability of rnortality data can be affected by the introduction of egors at

different stages, from the diagnosis made at the time of death, to the completio¡ of

the death certificate, to the collection and publishing of the final statistics.3 The

diagnosis of the terminal condition may be inaccurate, depending to some degree on
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the extent to which the individual had contact with health care systems prior to death,

the training of the health professionals involved and the level of medical diagnostic

technology available. Numerous studies have looked at death certificate erîor rates,

and this will be further discussed later. Furthermore, as has already been alluded to,

accurate diagnosis of terminal conditions becomes more difficult with increasing age,

with multiple medical problems, often without one clear underlying cause, becoming

more prevalent. As a result, there tends to be a higher proportion of deaths labeled as

"symptoms, signs and ill-defined conditions" (that is to say, unknown causes) in

progressively older age groups.3 Becker et al. also reported a higher proporlion of

deaths classified as such among minorities (blacks and American Indians) in New

Mexico. Not surprisingly, this trend increased with age. Becker attributed the lack of

precision in diagnosis to a lack of medical care for the minority groups studied.2e

Besides cause of death, other data routinely collected on death certificates is

subject to eruor. Reliable age datais not available in all jurisdictions, and where

ethnicity data is collected, there are intrinsic problems in constructing definitions of

ethnic categories.30 Accurate counts of deaths (numerator) and population counts

(denominator) are necessary to calculate accurate mortality rates.27

New sets of problems arise when trying to make inter-group or inter-region

comparisons, or to compare trends in mortality rates over time. Hansluwka noted that

some characteristics of the decedent noted on death certificates (such as occupation)

reflect their state at death only, without reflecting other significant exposures

throughout their lifetime.2T Regional variations may be due to variations in disease

incidence, case fatality, or systematic errors due to differences in diagnosing or
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coding different conditions. Hetzel has cautioned that the lowest rates observed are

not necessarily the lowest that can be achieved, and that areas with higher morlality

rates from a given cause may reflect genetic makeup of the population, meaning

lowering rates to equal the lowest achieved may not be realistic.r5 Finally,

assessment of trends in mortality data can be contaminated by artifacts, such as

changes over time in recognition of specif,rc diseases, in diagnostic labels used, and in

death registration forms and procedurer.'t

Hetzel has placed the generation of modality statistics for health planning in

the following sequence: 1) Generation of health data; 2) analysis of data; 3)

dissemination of information; 4) development of plans for intervention; 5)

implementation of pro gram / intervention; 6) evaluation. He comments on the level of

skill and experience needed to effectively communicate to community information

about its health status.l5

In spite of its impoftance, there appear-s to be a paucity of literature

specif,rcally relating to the effective communication of mortality dataat the

community level. Weeramanthri et al. published an account of the development of a

framewolk for presenting mortality data to an Australian aboriginal community.3l

They adapted a framework used by the World Bank in classiSing diseases by broad

causative factors. They called these groups "Land" (diseases most influenced by

physical environment, including most infectious diseases, maternal and perinatal

deaths), "Body" (diseases influenced by lifestyle factors such as nutrition and

exercise, such as neoplasms, heart and lung disease), and "spirit" (diseases influenced

by social factors such as cervical cancer, alcohol related diseases, injuries and
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poisonings). To these they added a new category, "smoking related," to emphasize

the role of smoking in deaths caused by lung cancer and chronic obstructive lung

disease. They presented their data to aboriginal liealth workers and community

leaders to get feedback on community members' understanding of health patterns and

disease causation, as well as preferred communication styles and methods.

T4



Chapter 3: Literature Review - Patterns of Mortalify in Different Populations

3.1 Global Mortality Patterns

To help place the mortality experience of the Kivalliq Inuit into a more global

perspective, a review of general morlality patterns and trends worldwide, and in

Canada as a whole, may be useful.

Hakulinen et al. estimated worldwide patterns of mortality using 1982 data.ta

The leading causes of death among countries studied could be grouped into three

major clusters: 1) The developing nations of Africa and South Asia (the "Third

World") showed high mortality from infectious and parasitic diseases, with many

other deaths classified as "other and unknown";2) in the industrialized nations of

North America and Europe, circulatory and neoplastic diseases predominated; 3)

Latin America, East Asia and Oceania showed a pattern intermediate between the

former two categories, with Oceania being closest to the North American / European

pattern. Overall, the least developed nations had an overall mortality rate 50o/o higher

than that in the developing world, with the discrepancy being mainly due to infectious

and parasitic diseases, as well as causes of infant and maternal mortality.l4

Differentials in mortality by level of development were highest for younger

age groups, with moltality rates for the 0-14 age group in developing nations being

ten times those in the developed world. By contrast, for the 65+ age group, mortality

rates are l.4x higher in developing nations. Leading causes by age group in the

developing world were: 0-i4, infectious diseases; 15-44, infectious diseases; for ages

45 and onward, circulatory disease took over as the leading cause of death, although
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from ages 45-64, infectious diseases were still responsible for over 25Yo of deafhs.

For developed nations, leading causes of death by age group were: 0-14, conditions

arising in the perinatal period; l5-44, injuries and poisoning; 45+, diseases of

circulatory system. Rates of death from neoplastic diseases in the 45+ age group were

distinctly higher in the developed world.ra

Cause-specific mortality rates were similar for males and females, except

Injuries and Poisonings where males predominated by a factor of 2-3 for all levels of

development.la

Overall trends in mortality have shown improved life expectancy worldwide,

especially over the last fifty years. From 1950 to 1995, average life expectancy

increased ftom 67 to 77 yearc ìn the most developed nations, from 40 fo 64 years in

the developing world, and from 36 to 52 years in the poorest countries (e.g. sub-

Saharan Africa).32 In particular, mortality rates for children under five have declined

substantially in the developing wolld. The reasons for overall improvements in health

may include improved nutrition, housing, safety standards, public health interventions

and improved health care technology. However, in recent years the HIV/AIDS

epidemic has eroded those gains in some areas; sub-Saharan Africa has been

particularly hard-hit, with 28.1 million people estimated to be living with HIV/AIDS

by the end of 2001.33 HIV/AIDS has become the leading cause of death in that

region, with life expectancy at birth having now dropp ed to 47 years.34

Ruzicka has suggested that up until about 65 years ago, improved food

supply, followed by improvements in sanitation and general living conditions were

the most imporlant contlibutors to decleased mortality, with public health
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interventions subsequently gaining more importance.l6 The rnagnitude of each

factor's contribution is controversial. Whatever the reasons, decreasing mortality

rates in the developing world have been accompanied by a change in the pattern

disease and morlality, with generally declining mortality rates from infectious disease

(with the exception of HIV/AIDS and associated diseases in some areas) and

increasing rates for chronic diseases like heart disease and cancer. This shift has been

called the "epidemiologic transition," with different areas of the world being in

different stages of this ptocesr.'6

3.2 Canadian Mortalitv Patterns

Wilkins ,u-*u.".d Canadian age- and sex-specific mortality patterns for

1993, as well as mortality trends from 1950 to 1993.35 Mortality variation with

increasing age followed a J-shaped curve with relatively high mortality from birth to

one year of age, followed by a rapid drop in mortality rates in early childhood, and

then a steady increase fi'om the 15-19 age group onwards. The general shape of this

curve is common to most if not all populations.t6 Caus.s of death were similar for

males and females less than one, with differences in causes of death diverging for

males and fernales in childhood, major differences in leading causes of death in

adulthood, becoming more similar again in old age. Overall death rates were higher in

males in all age categories.3s

In 7993,leading causes of death for infants 0- 1 were similar for boys and girls

(with males rates slightly higher in all categories), and included sudden infant death

syndrome (SIDS), congenital anomalies, obstetric complications, and prematurity.
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From age 1-9, motor vehicle accidents were the leading cause of death for boys and

girls, followed by cancer and congenital anomalies. From age 10-14, leading causes

of death were the same for males and females: motor vehicle accidents, suicide, and

cancer in that order. However, a pattern begins to emerge such that a higher

proportion ofdeath occurs from external causes (e.g. accidents, poisonings, suicide

and homicide) arnong males. From ages 15-19, leading causes were the same as

among 10-14 year olds, but with male rates of death from MVA's and suicide

becoming markedly higher than among females (by factors of two times and almost

four times, respectively). 35

Leading causes of death differed between males and females in the 20-44 age

group. Leading causes for males were suicide (28 I 100,000), motor vehicle accidents

(2I1I00,000) and HIV/AIDS (18/100,000). Among females, the leading causes were

motor vehicle accidents, breast cancer and suicide. From ages 45-64, the leading

causes became rnore similar, with cancer and cardiovascular diseases being leading

causes of death for men and women. The third leading cause of death for both males

and females was external causes, with suicides leading motor vehicle accidents by a

large margin among males, and a smaller margin among females. For ages 65+,

ischemic heart disease took over as the leading cause of death among males and

females, with second place to lung cancer in men and cerebrovascular disease in

women, and third place to stroke for men and pneumonia and influenza for women.

While a lower proportion of overall deaths were from external causes, the actual rates

of external causes death were markedly higher than those for young people, primarily

due to falls.3s
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An examination of mortality trends since 1950 reveals a dramatic drop in age

standardized death rates in Canada. This trend has been more pronounced among

females than among males. Most of this decline is attributable to a decline in

circulatory disease among both males and females. Cancer increased in males over

this period, but this trend peaked in 1988 when rates began to decline. This trend was

characteùzed by a sharp increase in lung cancer, and slow, steady growth in prostate

cancer rates. For females, rates of lung cancer began to rise in the 1970's, while

breast cancer death rates remained stable at 30/100,000 from i950 to 1993. For

respiratory disease, patterns among males and females differed, with male rates

peaking in the mid-1970's, then gradually fell by 1993 to a level just above the 1950

level. Among women, respiratory deaths fell from 1950 to 7979, after which they

began to climb, but by 1993 were still below 1950 rates.35

Rates of death from external causes were stable for men and women from

1950 to the early 1980's, when they began to drop. Although, the trends were parallel

for men and women throughout the period studied, male rates were at all times higher

than in females.35

It has been elsewhere noted36 that Canadian infant mortality rates have been

dropping in the past 35 years, part of a worldwide pattern in decreasing infant

morlality. The overall infant mortality rate has dropped from 27 .3 per 1,000 livebirths

in 1960, to 6.1 per 1,000 in 1995. This f,rgure is still somewhat high by OECD

standards, with Finland having the lowest infant rnortality at 3 .9 per I ,000 in 1995.

Historically, male infant rnortality rates have been higher than female, but the

absolute difference between the two lias been decreasing . By 1995, the male IMR was
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6.7 per 1,000, compared to 5.5 per 1,000 among females. Differences in infant

mortality are also seen by incorne, with significantly higher infant mortality in the

lower two income quintiles. However, absolute and relative differences in infant

mortality between the highest and lowest income quintiles has been decreasing over

the last thirty years; in 1991, the IMR in the highest income group was 4.5 per 1,000,

compared to 7 .5 per 1,000 in the lowest income group. There was also geographic

variation, with 1995 IMR rates of 4.6-4.8 in Nova Scotia, New Brunswick and p.E.I,

compared with 12.8-13.0 per 1,000 in Yukon and Northwest Territories.36

In i995, 68% of Canadian infant deaths occurred in the neonatal period, and

32Yo in the post-neonatal period. Neonatal deaths were primarily from conditions

arising in the perinatal period (respiratory distress syndrome, shorl gestation and low

birth weight) which accounted for 60Yo of neonatal deaths, and congenital anomalies,

which accounted for 33Yo. Post-neonatal deaths were primarily due to sudden infant

death syndrome (SIDS) and congenital anomalies, which caused 31%o and23Yo of

post-neonatal deaths respectively. 36

3.3 Mortalify Patterns in Northwest Territories

Statistics Canada's Health Indicators Tables were used to examine mortality

trends in the Northwest Territories (NV/T) from 1950 To 1997. These tables provide

overall and cause-specific mortality rates for Canada and all provinces and territories,

age-standardized to the 1991 Canadian population. 37 This information provides

some context for the Kivalliq mortality lates determined in this study, with two

caveats: 1) NWT mortality rates exhibit signif,rcant year-to-year variability due to low
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population numbers, and2) the former NWT comprised a large area, with its western

part differing in ovelall ethnocultural makeup from the present Nunavut territory. For

instance, in 7996, the ethnic composition of the entire area then known as NWT was

as follows: Inuit 38%, Non-native 38o2, Dene l7o/o, and, other aboriginal or multiple

aboriginal, less than 1ol0. However, for that same census year, the ethnic composition

of the part of NWT that was to later become Nunavut was as follows: Inuit 83ozo,

Non-native 7 6%o, Dene 0.4o/o, Metis 0.3o/o, Multiple aboriginal 0.r%. These

differences obviously limit the generalizability of historic NWT data to the primarily

Inuit population of the Kivalliq region.

For total all-cause mortality, there was a steep drop in NV/T rates from the

mid 1950's to mid-1970's (see Figure 1). From an overall mortality rate of 2438 per

100,000 in 1950 (twice the Canadian rate), by 1996 the rate had dropped to g54 per

100,000 (1.3 times the Canadian rate).

A similar pattern is seen for the NWT infant mortality rate, although in the

Health Indicators tables used, NWT data were only available frorn I974 on (see

Figure 2).In 1974, the NV/T infant mortality rate was 42.2 per 1,000 livebirths (2.8

times the canadian rate of the time), dropping rapidly to 10.9 per 1,000 by 1997

(twice the Canadian rate). Early neonatal deaths, including those due to low

birthweight, exhibited sharp decreases until the mid-1980's, when NWT rates

converged with those of the Canadian population. However, the NWT death rates

from SIDS have remained high relative to national rutes (2.4 times Canadian rates

from 1987-1996), compared to the steady decrease in canadian sIDS rates.
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Death rates from cancer have been increasing for NWT males and females

since the 1950's; there has been a transition from low rates relative to Canad a as a

whole to rates that converge with Canadian sex-specific rates (for males) or surpass

them (females). For lung cancers specifically, death rates among NWT females are

high relatively to Canadian women as a whole, with evidence of a steadily incr-easing

trend.

For heart diseases, there has been a long-term decreasing trend oftotal

Canadian population death rates to converge with NWT rates that have been

relatively stable over the last fifty years. Respiratory disease death rates decreased

sharply for NWT males and females from 1950 to the late i970's, showing a more

gradual decreasing trend thereafter and reaching 2.5 times the Canadi anrateby 1987-

1996.

Rates of death from accidents have been decreasing among NV/T males and

females frorn 1950 on, with the trend more pronounced among males. As with the

total Canadian population, death rates fiom accidents are higher among males than

females; however, NWT females still have accidental death rates considerably higher

than among Canadian females generally. For both males and females, accidental

death rates in NWT were 2.5 times Canadian rates for l9g7-1996.

Conversely, NWT suicide rates have been on an increasing trend from the late

1960's on, more so among males. This increasing trend appears to be continuing,

while overall Canadian rates stabilized for males, and decreased fol females from the

late 1970's on. From 1987-1996,the overallNWT suicide mortality ratewas2.3

times Canada's.
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3.4 Mortalify Among Indigenous Peoples

The Commission of Human Rights of the the United Nations Economic and

Social Council uses the following definition of indigenous peoples (here presented

only in part):

Indigenous populations are composed of the existing
descendants of the peoples who inhabited the present territory of a
country wholly or partially at the time when persons of a different
culture or ethnic origin arrived there from other parts of the world,
overcame them and, by conquest, settlement or other means, reduced
them to a non-dominant or colonial situation; who today live more in
conformity with theil particular social, economic and cultural customs
and traditions than the institutions of the country of which they now
form a paft, under a state structure that incorporates mainly the
national, social and cultural characteristics of other sesments of the
population that are predorninant. 38

The def,rnition goes on to allow for indigenous status even if conquest or

colonization by the dominant national group(s) have not occurred, but the population

maintains customs and traditions of their ancestors and is marginalized or isolated

within a state structure incorporating characteristics alien to their culture.3s

Kunitz has identified commonalities and differences among the experiences of

indigenous peoples whose lands have been colonizedby Europeans, particularly with

respect to their health status.3e He concentrates on those relatively temperate areas,

particularly North America, Australia, New Zealand and Hawaii, which attracted

large numbers of European (initially, primarily British) colonists to live and work,

and where post-contact indigenous populations suffered extensive declines (followed

by recovery), usually becoming minorities in their own lands. The health status of
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South American Indians is briefly noted, but lack of comprehensive mortality data is

cited as a problern. Health effects of the post-colonial experience in Africa and Asia

are noted, but these areas are charucterized by major differences in geography,

disease patterns, and political organization.3e

In general, after contact with Europeans these groups suffered varying degrees

of depopulation, mainly due to "virgin soil" epidemics of infectious disease, although

malnutrition and violence by settlers were also factors in some areas. It is theorized

that the European socioeconomic structure, which was characterized by large

sedentary populations supported by intensive agricultural activity, created alarge,

ever-renewing reservoir of infectious agents in humans due to close contact with

domesticated animals.a0 Until European contact, the indigenous peoples of Oceania

and the Americas had never before encountered these pathogens and thus had no

immunity to the often-lethal diseases they caused. Thus, the degree of depopulation

was catastrophic in many areas, although less pronounced in others. These initial

periods of depopulation have been followed by a general recovery, followed by

emergence of new disease patterns with declining rates of infectious disease, and

increasing rates of death from chronic diseases, accidents and violence. Cultural

stress has been implicated as a factor in these newer epidemics; several sociopolitical

processes may contribute to this stress, including dispossession and

institutionalization, separation and loss, unemployment, alienation and inequity,

stigmatization and assirnilation.o' A detailed examination of these factors is beyond

the scope ofthe present study.
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Young has examined whether the epidemiogic transition model, as briefly

described earlier, applies to mortality trends among the subarctic First Nations

peoples in Canada.a' After review of historical and more recent trend data, he has

proposed a modified model reflecting the particular situation of that population,

characterized by a precontact period without widespread infectious disease epidemics

or famines, followed by an initial rise and subsequent fall in infectious disease after

contact with Europeans, and then a peliod of increased government intervention in

health and welfare spending accompanied by increasing rates of chronic diseases,

accidents and violence.o2 The foregoing data suggest that this general pattern may be

applied to other indigenous populations who have been affected by European

colonization.

The following section of this report will examine general mortality patterns

among selected indigenous groups, including circumpolar Inuit, Canadian First

Nations, Native Americans, Australian Aborigines and New Zealand Maori. A major

source of information on Inuit populations was Young and Bjerregaard's book, "The

Circumpolar Inuit: health of a population in transition."26 The general categories of

information reviewed are life expectancies, infant mortality, leading causes of death

by age and sex, and excess mortality compared to reference populations. In some

cases broad generalities concerning historic, demographic, and socioeconomic

information are included to provide context for the population morlality data.

Morbidity patterns and health service provision are beyond the scope of this review

and hence are not examined in detail.
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3.4.1 Canadian Inuit

3.4.1.1History

The term "Circumpolar Inuit" has been used to encompass Arctic indigenous

peoples including Canadian Inuit, Greenlandic Kalaallit, Inuvialiuit of the Mackenzie

Delta,Inupiat of northern Alaska, Upiik of central-southwest Alaska, and Chukotka

of Russia. 26 Ethnologists have grouped Canadian Inuit into different "cultute groups"

including Labrador coast, Northern Quebec, Baffinland, Iglulik, Netsilik, Caribou,

Copper and Mackenzie Delta; similarly, other circumpolar populations have been

categorized in broad groups, of which there are three in Greenland, nine in Alaska,

and one in Siberia.26

These are diverse groups, but there are similarities in physical environment

and way of life. There is archeologic, linguistic and genetic evidence of common

ancestry of all aboriginal groups in the Americas, which is postulated to date back

from groups of migrants from Asia who came across the Bering Strait over what was

then a land bridge in approximately 19,000 BC. V/hile traditional Inuit subsistence

activities and social structures varied according to local conditions, primary activities

were hunting of sea mammals on the coast and caribou in inland areas, supplemented

by fish, birds, and local flora. Levels of organizationwere usually small, mobile

bands of several families, with larger groups often congregating in winter camps.

There existed alarge body of traditional knowledge of the physical and ecological
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environment, which was transmitted by oral tradition integrated with traditional

spiritual beliefs.26

Early contact with Eulopeans, starting in the sixteenth century,43 was with

explorers, whalers, missionaries, traders and government agents. Even so, the

traditional Inuit way of life was largely preserved in many areas into the mid-

twentieth centuly, even though Christianity had largely replaced traditional religious

beliefs, and traditional materials were supplemented with European technologies such

as guns, textiles and other tools. Fossett has written that the Inuit of the Kivalliq

region "retained control of their own affairs and made their own decisions without

reference to outside authoritv until the second world war." 43

Similar to other indigenous populations, circumpolar peoples suffered

population declines after European contact. Significant early epidemics included

smallpox, influenza, tuberculosis, respiratory infections, rubella, diarrhea and

syphilis. Tuberculosis became a leading cause of death among Inuit in the early 20tr'

century, and malnutrition was also a major factor in some areas. Polio epidemics also

occurred in the Canadian Arctic in the mid-twentieth centurv. It is estimated that Inuit

populations in Greenland and North America reached their nadir by 1900 (from an

estimated population of 74,000 in 1500-1700, to 35,000 by 1900). Numbers of Inuit

then rebounded and reached prior levels by about 7970.26

In the 1950's. in resoonse to famine conditions and infectious disease

outbreaks in some ur.u, or,n. arctic, the Supleme Coufi of Canada ruled that the

Canadian Government had the same obligations to Inuit as they had to Registered

Indians. There followed a period of rapid culture change, as the Government began

29



the creation of permanent settlements, which often contained groups who did not

traditionally mix together, in larger numbers and in closer proxirnity than Inuit

traditionally lived. There was a rapid introduction of Southern-style houses, clothes

and food, as well as motorized vehicles for land and water transport. A wage-labour

economic system was imposed on these settlements, including social assistance

payments, and in response an afts and crafts cottage industry developed to bring in

money, accompanied by decreases in traditional hunting activities. Education and

justice systems were also introduced based on Southern models. Increased access to

alcohol came with the arrival of more southerners. These rapid changes caused a

major upheaval in the Inuit way of life.26

Self-determination for the Inuit people was gradually achieved in Greenland

starting in 1979; in Canada, rnajor steps toward self-government were achieved with

the Inuvialuit Final Agreement of 1984, and the Nunavut Land Settlement Agreement

of 1993.26 Nunavut became Canada's newest territory in 1999, amid much hope for

increased autonomy and better living conditions for its citizens.

3.4.1.2 Demography

The 1991 Canadian census counted 30,090 people who self-identified as

exclusively Inuit, with a further 19,I70 repolting Inuit plus other ancestry. Of the

former category, 61% resided in the then-Northwest Territories,2IYo in Northern

Quebec, 8o/o in Labrador and l0o/o in other areas of Canada. The area now known as

Nunavut contained 85% Inuit residents in 1991. Most non-Inuit residents are

concentrated in the communities of lqaluit, Rankin Inlet and Cambridge Bay.aa The

age-sex distribution shows a much younger population than nationally, with 39o/o of

Canadian Inuit being under age 15 in 1991, and only 3o/o over the age of 65. This
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compared to Canadian proportions of 2l%o and,IlYo,respectively.'6 This

phenomenon is primarily due to high birth rates, with a secondary influence from

higher mortality rates at older ages. In the mid-80's the birth rate for Canadian Inuit

was 34 per 1,000 population, 2.5 times the national Canadian rate. Trends in birth rate

showed an initial increase after the initial modernization period in the mid 1950's,

followed by an abrupt decline from the mid-1960's to the 1970's due to the

availability of contraception. 26

3.4.1.3 Life expectancy

Life expectancy is a summary measure that combines age-specific mortality

rates into a single number, to give an average number of years of life expected,

usually at birth. Life expectancy at birth fol lnuit of the Northwest Territories in 1993

was 68.3, compared to 78 for Canada as a whole.as To put this figure in context,

average life expectancies at birth in 1993 were 64 for developing countries, and 7l

for OECD countries.a6 There are marked differences in life expectancy between males

and females; Canadian Inuit life expectancy at birth for 1991 was 57 .6 for males, and

68.8 for females.aT The reduced life expectancy at birth among Canadian Inuit is

mainly due to increased infant morlality rates, as Inuit life expectancies approach

overall Canadian values once adulthood is reached.26

3.4.1.4 trnfant mortalify rates

Infant mortality rates have dropped dramatically among Canadian Inuit, from

more than 200 per 1,000 livebirths in the 1950's, to less than 20 in the mid-l980's.

Nunavut infant mortality rates were reported as 17 .4 per 1,000 livebirths from 1994-
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1996.48 However, these improved rates were still three times the Canadian average.

The excess infant mortality was due more to post-neonatal mortality (five times the

Canadian average) than to neonatal mortality (twice the national rate).26 Main causes

of postneonatal mortality included SIDS, infectious diseases, respiratory disease, and

.4q
lnlurles.'-

The infant mortality rate in the Bafhn Region of Nunavut was calculated at20

per 1 ,000 for the period 1983-81 , compared to a Canadian IMR of 8 per 1,000 during

the same period. In Nunavik Q.Jorthern Quebec), the IMR from 1989- 7994 was 25 .5

per 1,000 livebirths. For the same region in 1990-l994,the neonatal mortality rate

was 10.1 / 1,000 livebirths, and postneonatal mortality rates were 15.9 I 1,000. These

figures exceeded Canadian rates by 2 times and 7 times, respectively.as In that study,

the main cause of postneonatal mortality was SIDS, at arale twenty times the Quebec

average. The predominant causes of neonatal mortality were birth defects. Low

birthweight does not seem to be much more prevalent among Inuit than in the

Canadian population as a whole; in the Kitikmeot region of Nunavut from 1984-1988,

5.5o/o of newborns weighed less than 2,500 grams, similar to the Canadian average of

5.7Yo.26

Of note, one publication has cited infant mortality rates in the early 1990's for

NWT Inuit (34 per 1,000 livebirlhs) and Northern Quebec Inuit (42 per 1,000

livebirths).7 These rates are considerably higher than those cited above.

3.4.1.5 Leading Causes of Death

Leading causes of death among the Inuit of the Northwest Territories for

1984-1988 were injuries, neoplasms and circulatory disease. Since 1964-68, there
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were pronounced decreases in death rates from respiratory diseases, congenital/

perinatal causes, and infectious diseases, as well a relatively less marked decrease in

the rate of death due to injury; accompanying this trend were increases in death rates

from neoplasm and circulatory disease.26

Leading causes of death among the Inuit of the Baffin Region in the mid-

1980's, as indicated by proportionate mortality ratio, were injuries and poisoning

(26% of all deaths), neoplasms (23%), respilatory disease (19%) and circulatory

disease (11%).so

3.4.1.6 Excess deaths

All-cause mortality rates of Canadian Inuit from 1978-1986 were twice those

of Canadians as a whole. Causes with markedly elevated standardized mortality

ratios (SMRs) of 3 to 6 included infectious and respiratory diseases, conditions

arising in the perinatal period, and injuries. Death rates from neoplasms were only

slightly greater than Canadian rates, and death rates for circulatory disease were

slightly lower than Canadian rates.26

In the Baffin Region from 1983-87, the SMR for all causes, compared to

Canada as a whole, was 1.8. Respiratory diseases and injuries and poisoning had the

highest SMR's, with 5.6 and 3.3, respectively. Neoplasms had a less elevated SMR

of i.6. Again, circulatory disease death rates were lower than in Canada as a whole,

with an SMR of 0.6.50
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3.4.1.7 Trends in Mortality

Primarily due to the large drop in infant mortality in the latter half of the

twentieth century, the life expectancy at birth of the Canadian Inuit has seen a

corlesponding increase, more than doubling from 1941-50 to 1978-82 when it

reached 66 years in the NWT 26 (at that time the life expectancy of Inuit in Norlhern

Quebec was 60 years, and the average Canadian life expectancy was 75 years)50.

However, a decline in life expectancy from 66 to 60 years was observed in Northern

Quebec Inuit from the early 1970's to the early 1980's.50

3.4.2 Greenland Inuit

The population pyramid for Greenland differs somewhat from other Inuit

populations, Widespread family planning campaigns in the sixties and seventies were

accompanied by a drop in fertility rate to less than 20 per 1,000. As a result, the

population pyramid is midway between the cylindrical appearance of developed

nations and the broadbased pyramids of developing nations and many indigenous

populations. 26

Life expectancy at birth for all Greenlanders (87o/o Inuit) from 1989-1993 was

64.1, compared to 75.1 for Denmark in 1991-1992.4s By sex, the life expectancy was

60.3 for men and 61.9 for women. compared to Denmark values of 72.2 and77.l

resoectivelv. 26

As in Canadian Inuit, there has been a marked drop in infant mortality over

the last 30 years, but it remains high compared to the usual reference population of

Denmark. However, the decline has been slower than in the Inuit populations of
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Canada and Alaska. Infant mortality rate varies by region within Greenland, with a

rcte of 20-25 per 1,000 livebirths on the west coast, and more than 50 per 1,000 on

the east coast. This compares to a much lower rate of 14 per 1,000 in Nuuk, the

capital.26

Leading causes of death in Greenland from 1968 to 1985 were violent deaths

(accidents, suicides and homicides) which account for 27%o of deaths (and 65o/o of

potential years of life lost), cancer (14%), heart disease (11%), stroke (8%), and

respiratory infections (7 %).t'

When compared with Denmark for the years 1968-1993, Greenlandic Inuit

mortality rates were higher for all age groups and for both sexes, particularly for

children, for whom the morlality rate was five times Denmark's. General mortality

rates from infectious diseases, drowning and homicide were more than ten times as

high as in Greenland. Death rates from Accidents and suicides were three times

Denmark's, and those for stroke were elevated by a factor of 2.5. Cancer mortality

rates were similar between the two populations, while rnortality from hearl disease

was lower in Greenland than in Denmark.26 This pattern is broadly similar to that

observed in other Inuit populations.

The trend in Greenland has been towards decreasing mortality among infants

and children, and increasing mortality among adults, with overall life expectancy at

birth showing littte change since the early I970's.26 There have been marked changes

in leading causes of death since the early 1950's, when tuberculosis was the cause of

more than 50% of deaths in Greenland. A study examining mortality trends from

1968-1985 showed continuing high infant mortality rates, as well as high rates of
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death from accidents and suicide among young adults, particularly males. During this

period, death rates from lung cancer, chronic alcoholism, suicide and homicide were

all on the increase.s2

3.4.3 Alaska Natives

There are a variety of different indigenous groups residing in the state of

Alaska. Most official statistics lump these heterogenous groups together under the

heading of "Alaska Natives." Similar to the other indigenous populations

considered herein, the population is young compared to the general North American

population. Birth rates among Alaska Natives (and Canadian Inuit) are higher than

among Greenlandic Inuit. 26 Life expectancy at bifth is similar to that of the Inuit of

the Norlhwest Territories, and higher than those of Greenland and Chukotka. Since

1955, Infant mortality rates have been lower in Alaska Natives than in Northern

Canada and Greenland.

As seen in other Inuit populations, cause-specific mortality rates are higher

than general US rates in all categories except heart disease and atherosclerosis.

Violent deaths, including accidents, suicides and homicides, accountfor 36Yo of all

deaths among Alaska Natives; mortality rates from these causes are twice those of

non-Natives residing in Alaska.26

3.4.4 Chukotka Inuit

Compared to Greenland, Canada and Alaska, there are relatively smaller

numbers of Inuit (Siberian Yupik) residing in the Chukotka region of Russia, across
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the Bering Strait from Alaska. Their health status is worse than the other Inuit groups,

with life expectancy at birth of 56 years and infant mortality rates of 36 per 1,000

livebirths for the period 1980-1988. Compared to other Inuit populations, there are

higher rates of death from infectious disease and violent deaths, up to 80% of which

are alcohol related.26

3.4.5 Canadian First Nations

3.4.5.1 History

The First Nations people occupying what is now Canada have inhabited Norlh

America for many thousands of years. Existing scientific evidence supports a theory

that their ancestors came from Asia across a Bering Strait land bridge, although how

long ago remains in dispute. Prior to contact with Europeans, there existed thousands

of independent bands spread across the continent, with a diversity of languages,

environments and lifestyles. Some areas were populated by mobile bands subsisting

on hunting and gathering, several grolrps made extensive use of horses in hunting

bison, while still others resided in more permanent settlements supported by

agriculture or fishing. While it is impossible to capture the diversity of First Nations

peoples in this review, it should be noted that there are obvious limitations in

considering Canadian First Nations people as one gronp. le

The arrival of Europeans, starting in the eastern fisheries and spreading

inexorably west, had an incalculable impact on the indigenous peoples of Canada. For

most of Canada, initial contact was mainly with European fur traders or missionaries.

As previously noted, lack of immunity to European diseases led to devastating

epidemics of diseases such as smallpox, accompanied by significant reductions in
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indigenous population. The extent of depopulation is not known precisely, and

orobablv varied from area to area.le

European domination of aboriginal lives increased with increasing settlement,

with the banning of traditional ceremonies and institution of residential schools in an

attempt to assimilate the native people into the culture of the colonizers. As

traditional lands were progressively taken over by settlers, native people became

more and more marginalized, with increasing poverty causing furlher deterioration in

health status. le

Over the past 50 years, there have been marked improvements in the overall

health of aboriginal people in Canada. However, Canada's Filst Nations people

remain at a disadvantage with respect to health and socioeconomic conditions

compared to the Canadian population as a whole. The 1991 Aboriginal Peoples

Survey showed overall lower levels of education, incorne and employment when

compared to Canadian averages.s3 Housing infrastructure was also found to be worse

for those aboriginal people living on reserves. Partly because of these continuing

inequities, the First Nations political leadership has been engaged in a continuing

struggle for increased self-determination, which has intensified in recent years.

The aboriginal population has been rapidly growing in size since the post-

World War II era. The 1991 Canadian census counted just over 1 million people who

self-identified as having at least some aboriginal ancestry, le representing just under

four percent of the Canadian population.30-50% of these live in remote regions of

Canada.ae
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In the following discussion of rnortality patterns among Canadian First

Nations people, the terms "registered Indian" and "Indian reserve" are used when

discussing defined populations in epidemiological studies. These terms are used in

Canada's Indian Act, which defines the current legal relationship of the Canadian

government to Canada's First Nations peoples. However, it must be acknowledged

that many people consider these terms offensive. In this thesis, these terms are only

used when referring to studies involving these specific Indian Act-defined

populations.

3.4.5.2 Life Expectancy

Life expectancy at birth for Canadian registered North American Indians in

1991 was 68.0 years for males, and74.9 for females. This compared to values of

74.6 and 80.9 for males and females, respectively, for the total Canadian population.

There were marked differences between values for registered Indians living on-

reserve (62.0 for males, 69.6 females), and aboriginal urban dwellers, whether

registered or not (72.5 for males, 79.0 females).47

The gap in life expectancies between First Nations and the total population

nanows with increasing age; in 1990 there was a difference in life expectancy

betweenthetwogroupsof 6.5yearsatbirth,4.9 yearsatage30, and3.2yearsatage

60.47

3.4.5.3 Infant Mortality

Infant morlality rates for Canadian First Nations peoples ranged from 13.8 -

16.3 per 1,000 livebirths from 1986-1990, lower than IMRs among the Inuit aheady
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presented. The overall neonatal mortality rate was twice Canada's, whereas the

postneonatal rate was four times Canada's. Main causes of infant mortality were

infectious diseases (respiratory infections, meningitis and gastroenteritis), SIDS and

accidents.sa This represents a large drop from the early twentieth century, when

Canadian aboriginal infant mortality rates ranged from 120-205 per 1,000 livebirths 55

and even from 1979 when the IMR was 28 per 1,000.48 In the early twentieth century,

it was estimated thatT0o/o of aboriginal infant deaths were due to infectious diseases,

and that 7TYo of infant deaths occurred in the postneonatal period.sa

Morrison et al. examined patterns of infant morlality on Canadian Indian

reserves ftom I976-1983. By 1983, neonatal mortality rates were only slightly higher

than those of the Canadian population.'u Main causes of neonatal mortality were

respiratory diseases, conditions arising in the perinatal period, and injuries and

poisoning. The excess neonatal death due to conditions of the perinatal period were

mostly due to low birthweight. The fact that incidence of low birthweight on reserves

is similar to Canadian averages suggests a possible higher case-fatality rate for low

birthweight among the reserve population.56

Postneonatal mortality, by contrast, was 3.62 times higher than Canada's ln

1983. The main causes of postneonatal rnortality were infectious diseases, respiratory

diseases, SIDS, and injuries and poisonings. Accidental causes of infant deaths were

primarily due to fires. Logistic regression showed single marital status and

multiparity were maternal risk factors for postneonatal mortality, but not young age

(in contrast to the Canadian population where young maternal age is a significant risk

factor for postneonatal mortality¡. s6
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3.4.5.4 Leading Causes of Death

Leading causes of death for Registered Indian Males in 1992 were injuries,

including homicide and suicide (33.5% of all deaths), circulatory disease (22.4%),

neoplasms (I1.7%), and respiratory disease (6.8%). For fernales, leading causes were

circulatory disease (26.7%), injuries (18.2%), neoplasms (15.9%), and respiratory

diseases (9.8%). For both males and females, injuries were a much higher proportion

of total deaths than among the total Canadian population. a7 Considered by age

group, injury is overwhelmingly the major cause of death among the younger age

groups (15-24 and25-44), with circulatory, respiratory disease and neoplasms

becoming more important in the older groups (45-64 and 65+).47

3.4.5.5 Excess Deaths

Mao et al. examined mortality patterns on Canadian Indian reserves from

1977 to 1982, and, calculated SMRs with reference to the Canadian population." The

age-specific mortality rates from all causes were two to three times higher than for

Canada as a whole up to the age of 50. For the ages l-69, SMRs were significantly

elevated for accidents and violence (male SMR 3.2, female 3.7). Accidents and

violence were leading causes of death, accounting for 50% of all deaths on Indian

reserves during the study period. Fires and drownings were the leading causes of

accidental death. For wornen, there were significantly elevated SMRs for

cirrhosis/alcoholism (4.4), diabetes (4.1) and pneumonia (3.5). For all cancers

combined, the comparative rates were lower than Canada's, with SMRs of 0.53 for
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males, and 0.82 for females. Only cervical cancer rates were elevated in Canadian

Indian women compaled to Canadian women in general. s7

A more recent study by the same author updated Indian reserve mortality data

to include the years IgTg-lg88.t* This study showed increased SMR's relative to

Canadian populations (excluding rnajor urban centres) for most causes except

coronary artery disease, for which rates were the same as the reference population.

Young's review of mortality among Indians of the Sioux Lookout zone of

Northwest Ontario from l9l2-1981 yielded similar results.se SMRs relative to the

Canadian population as a whole showed significant excesses of deaths from injuries

and poisonings, respiratory diseases and infectious diseases; circulatory diseases,

neoplasm and stroke were not significantly different from the reference population.

Of infectious diseases, meningitis and respiratory infections showed the greatest

excess over Canadian mortality rates. Excess deaths were especially seen in children

and young adults. 25o/o of deaths during the study period were in infants and children

under 5, as compared to 3Yo of the Canadian population during this period. Age

specific death lates were four times higher than Canada's for the under-five age

group, two times higher in the 5-14 group, and four times higher in the 25-44 age

group.'e

Malchy reviewed suicides among Manitoba's aboriginal people from 1998-

Igg4.60 Age-standardized suicide rates were 3 1 .8 per 100,000 for aboriginal

Manitobans, versus 13.6 per 100,000 for non-aboriginal. The excess of suicides was

most marked in the 15-19 year age group; after age 55, suicide rates were lower

among aboriginal than among non-aboriginal Manitobans.60

42



3.4.5.6 Trends in Mortality

From the 16tl'-18t1'centuries, Aboriginal people in Canada suffered widespread

epidemics of infectious diseases such as smallpox, measles, influenza and others.

Tuberculosis later emerged as the dominant infectious disease and a leading cause of

death. Malnutrition and overcrowding may have played a significant role in these

infectious disease epidemics. It should be noted that TB remains a serious health

problem today, although rates have dropped significantly since the 1950's, coincident

with intensive TB control efforts and the availability of effective drug therapy.re

In the last fifty years, there has been a shift to a different spectrum ofcauses

of death, with a drop in infectious disease deaths and increasing deaths from accidents

and injuries, heart disease and diabetes. In recent years, Mao et al. documented

overall decreasing trends for most causes of death on Indian reserves over the years

1979-88,except for accidents and injuries which showed dramatic in.r"ur.r.'J Lif"

expectancies at birth for Canadian First Nations people showed a steady increase

from 1978 to 1990 from 69.0 to 14.0 y.urs.ot In the years post-World 'War II, infant

morlality rates have dropped among registered Indians from the range of 120-200 per

1,000 livebirths to 14 per 1,000 for the years 1986-1990.47

3.4.6 American Indians

3.4.6.1 History

The term "American Indians" lefers to the indigenous peoples of the large

area that is now the United States of America. U.S. health statistics often include

"Alaska Natives" together with American Indians, a group which includes Eskimos
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and Aleut peoples. Native Americans consist of diverse peoples, but different

"culture areas" have been identified where broad similarities exist among indigenous

groups. These include the Arctic, Subarctic, Northwest coast, Plateau, Northeast,

Plains, Southeast, Great Basin, Southwest, and California.55 Of these culture areas,

the first six extend into both United States and Canada, and the latter four areas are

confined to the United States and parls of Mexico. As noted previously for Canadian

First Nations peoples, American indians lived in a variety of different ways prior to

contact with Europeans. Levels of social organization ranged from small bands of

hunter-gatherers to large, stratified agricultural societies. Post-European contact

history varied from region to region, but most groups underwent a pattern of change

which has been simplified into the following phases: early contact, larger-scale

European settlement and ensuing conflicts, a more stable period with government

controls such as Indian reservations, and lastly a stage of cultural revival and the

incorporation of new political structures into the wider industrial society.5s From a

health perspective, one of the major developments was the institution of the Indian

Health Service in 1955.

3.4.6.2 Demography / Socioeconomic Indicators

As with other indigenous populations undergoing European colonization, the

Native American population experienced a prolonged period of depopulation from the

sixteenth to twentieth centuries. This was due to epidemics of infectious disease,

malnutrition and starvation, as well as violent conflict with settlers,6l sometimes

including genocidal attacks.62 Population growth began to occur in the early 1900's;

by 1997, the U.S. population of American Indians and Alaska Natives was estimated
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at 1.43 million, and had been growing at a rate of about two percent per year since

1990.63 Similarly to the other indigenous peoples reviewed here, the population has

been young compared to national averages; in 7992,33% of Native Americans

residing in the areas served by the Indian Health Service were less than 15 years old,

and only 6Yo were older than 65 years, compared to 22o/o and I3o/o for the U.S. All

Races population. 63 According to the 1990 U.S. Census,65.3o/o of Indians aged.25

and up were high school graduates or higher, compared to 75Yo of the general U.S.

population. Unemployment rates were l6Yo and l3o/o for Indian males and females

respectively, comparedto 6Yo for the male and female U.S. All Races population.63

Median annual income was also less than for the general U.S. population ($19,867 vs.

$30,056), with 31.6% of Native Americans in Reservation States being listed as

below the poverly level compared to 13.1% for U.S. All Races.

3.4.6.3 Life expectancy

Life expectancy (LE) at birth for Arnerican Indians has increased markedly

from the mid-20t1' century to the present; the value has increased from 52 years in

1940, to 71.5 in 1987-1989.ut Th" latter value falls between the life expectancies for

U.S. blacks (70 years) and whites (75.6) for the same period. More recent data shows

a further increase in LE to 73.2 for 1991-1993, a value which is 97% that for U.S. All

Races.63 There is a discrepancy between male and female LE; in 1990, male LE at

birth for Native Americans was 69.1 (a gain of 17.8 years since 1940), and female LE

was 77 .5 (a gain of 25 .6 years since Ig40).64

Again, this historical trend towards increasing life expectancy is mainly due

to a dramatic drop in infant mortality occurring in the second half of the 20tl'century.

AJ



Infant mortality rates for American Indians dropped from 53 per 1,000 livebirths in

1956-1960 (double that for the rest of the U.S.), to 1 1 per I ,000 livebirths in 1 98 1 -

1985, the same as for the total U.S. population.62 Several factors have been proposed

for this decrease, including health care programming (vaccinations, prenatal and

neonatal care) from the Indian Healtli Service, improvements in waste and water

management, and increasing biïthweights.62

Leading causes of death for American Indians and Alaska Natives in Indian

Health Service program areas have been listed by the IHS for the years 1991-1993.

Leading causes by age group, listed in descending order by age-specific mortality

rate, are: Congenital anomalies, short gestation / low birthweight (neonatal); SIDS,

congenital anomalies, and accidents (post-neonatal); accidents, homicide, and

congenital anomalies (1-a); accidents, homicide, and neoplasms (5-14); accidents,

suicide and homicide (15-24); accidents, chronic liver disease/cirrhosis, suicide,

homicide and heart disease (25-a\; heart disease, neoplasms, accidents, chronic liver

disease/cirrhosis, and diabetes (5-5$; hearl disease, neoplasms, diabetes mellitus,

accidents, chronic liver disease/cirrhosis, cerebrovascular disease (55-64); and hearl

disease, neoplasm, cerebrovascular disease, diabetes, pneumonia and influenza,

respiratory disease and accidents (age 65 and older).63

3.4.6.4 Excess deaths

General mortality patterns in American Indians and Alaska Natives were

reviewed by Mahoney et al. 65 A review of published data noted excess morlality

among this population for accidents, diabetes, liver diseases, pneumonia, suicide and

homicide, and tuberculosis (compared to U.S. All Races). Relative deficits were
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noted for heart disease, cancer and HIV deaths, although cancer rates were noted to

be increasing faster than in the general population.

3.4.6.5 Trends in Mortality

Young examined trends in American Indian / Alaska Native mortality fi'om

1955 to 1991, for selected causes.uo The most dramatic decreases were in the

infectious diseases gastroenteritis and tuberculosis. Less steep, but still decreasing

trends were seen for injury deaths, including motor vehicle accidents, suicides and

homicides. Cancer mortality was relatively stable over the time period studied, 6a

although IHS data indicate an increasing trend in cancer mortality since 1977-1979,

when the Indian cancer rnortality rate was only 60% of the rate for U.S. All Races.63

Further data from the Indian Health service indicates a decreasins trend since

1980 in deaths from alcoholism (although still 5.6 times the U.S. All Races rate in

1992) and slight increases in the death rate from diabetes mellitus fuom I9l3-1982.

3.4.7 Australian Aborigines

3.4.7.1 History

Although the indigenous people of Australia are very distinctly different from

those of North America, there are similarities in the general historical pattern of the

last few hundred years. As in North America, the Australian aborigines had inhabited

their lands for many thousands of years, adapting to their environment by generally

forming into small bands with hunting, fishing and gathering as the main subsistence
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activities. Larger social groups also existed, with relationships between bands based

on kinship, land use and other factors. A diversity of environment, language, culture

and subsistence activities existed, with complex traditions of art and spiritual

mythology.6ó

Contact with Europeans, primarily the British, occuning from the late 1700's

onwards, created problems for Australia's indigenous peoples similar to those

previously described in other indigenous populations. British law did not recognize

any aboriginal title to lands, so aborigines were generally displaced from their lands,

often violently, by colonists (groups of whom were convicts sent to Australian penal

colonies). Severe depopulation of aboriginal populations also occurred due to

epidemics of imported diseases such as srnallpox. Large numbers of the survivors

were marginalized and forced onto settlements under colonial control. Aborigines did

not gain the right to vote in federal elections until 1962, and did not gain full

citizenship rights (including being counted in the national census) untlI 1967.67

Similar to other indigenous groups, there has been an ongoing struggle by aboriginal

peoples for self-determination, a concept which was first formally recognized by the

Australian parliament in 1972.68

3.4.7.2 Demography

As with North American indigenous populations, Australian aborigines are a

minority in their country, representing2o/o of the total population of Australia in the

1996 census.

At that time, the median age of the aboriginal population was 20 years, as

opposed to 34 for the general Australian population. Again similarly to North
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American indigenous peoples, census data of 1996 revealed a young population with

relatively poor income, education, employment and housing compared to the general

population.6e Aboriginal people were more likely to live in remote parts of the

country. An ecological study of mortality rates in different Australian regions showed

greatest correlation with indigenous status, and more modest correlations with

remoteness and socioeconomic deprivation.T0

3.4.7.3 Life expectancy

Life expectancies for Australian Aborigines have been markedly low

compared to the other indigenous populations examined in this review. From 1997-

1999,life expectancy at bifih was 56 years for rnales, and 63 for females.6e

3.4.7 .4 Infant mortalify rates

Most data on perinatal and infant mortality rates has come from the Northern

Territory of Australia, where the infant mortality rate dropped from 140 per 1,000

livebirths in the mid-1950s to 30 per 1,000 in the late 1970s. t' I-proued survival

was mainly among low birtliweight babies. The proportion of low birthweight babies

(<2,500 g) fell from 40.8% to l7o/obetween 1956 and 1989. 7r

Overall perinatal mortality (stillbirths plus neonatal mortality rate) for

aboriginal babies has been measured at more than twice the non-aboriginal rate. In

Queensland from 1987-1990, relative risk for preterm birth was 2.2 relative to the

non-indigenous population. Most of the excess perinatal deaths were due to preterm

birth; rates of death from congenital anomalies were similar for both populations.

However, a signif,rcant component of neonatal mortality occurred in term births, and
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the reasons behind

studied occured in

this excess mortality were unclear. All of the term neonatal deaths

hospital.T2

3.4.7.5 Leading Causes of Death

The leading causes of death among Australian aborigines 1997-1999 were the

same as for Australia as a whole: Circulatorv diseases. followed bv external causes

and neoplasms. These causes were responsible for 60%oof deaths u*on, aborigines.6e

Gracey et al. identified leading causes of death by age group for Western

Austlalian aborigines in 1994.73 For infants less than one year, leading causes were

infectious diseases and conditions arising in the perinatal period. For children l-14

years, accidents and injuries were the leading cause, primarily due to motor vehicle

accidents. For adolescents and young adults 15-29 years, the leading cause was

accidents and injuries: for females, homicide and suicide were the top two causes of

injury, while for males, the top two causes were motor vehicle accidents and suicide.

For both sexes, the second leading cause of death was circulatory disease (acute

myocardial infarction and rheumatic heart disease in males, rheumatic heart disease

and cerebrovascular disease in females). In the 30-49 age group, leading causes were

circulatory disease and injury for males and females. Again, homicides were more

prevalent among wolnen, and suicides among men, with similar proportions of motor

vehicle accidents for men and women. For the older adults ages 50-64, circulatory

disease was the leading cause, with significant numbers of death from respiratory

disease and diabetes. Circulatory disease, followed by neoplasm, was the leading

cause of death among elderly men and women aged 65 and older. A very high rate of
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circulatory disease mortality, at comparatively young ages, was a notable finding of

this study. 73

3.4.7.6 Excess deaths

From 1997-1999, excess deaths among aborigines compared to non-

indigenous Australians were mainly due to circulatory diseases, with other major

causes being external causes, endocrine and metabolic diseases, and respiratory

diseases. SMRs were elevated for all causes, with lowest SMRs being for neoplasms

(SMR 1.4 for both males and females), and highest for endocrine disease (SMR 7 for

males, 9 for females). 88% of the endocrine and metabolic deaths were due to

diabetes. For cancer deaths, the main types among aborigines were gastrointestinal

cancers and lung and respiratory tract cancers. There were fewer than expected deaths

from skin, prostate, urinary tract, blood and breast cancers. Also notable were high

SMRs for signs, symptoms, and ill-defined conditions (SMR 6 for males, 5.3 for

females).6e A similar pattern was seen in a seven-year review of mortality in Western

Australia from 1 983-89.74

A study of adult excess mortality in the Northern Territory I919-199I showed

increased mortality in all age groups between the ages of 15 to 64, with relative

morlality worst in the fourth and fifth decades of life.75 In that study, potential years

of life lost for men were highest for motor vehicle accidents, ischemic heart disease,

homicide, and pneumonia; for women, the most important causes were homicide,

rheumatic heart disease, ischemic heaft disease and chronic obstructive lung disease.

Notably, rheumatic heart disease and pneumonia remained important causes of death
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in adults under 65, whereas these diseases had become uncommon causes of death in

the non-indigenous Australian population.T5

3.4.7.7 Trends in Mortality

From 1985 to 1994, there was very little improvement in mortality rates for

Australian aborigines. There was a slight decrease in the male aboriginal mortality

rate of I.5% lyear, similar to the drop among non-indigenous males over that time

period. There was no decrease in female mortality rates. Large increases in death

rates from diabetes were seen durins this oeriod.76

A study of mortality rates in the Northern Territory from 1979-1991 actually

showed a tendency for increasing mortality rates for men and women during the study

period.75 For Western Australia, a study of mortality from 1985-89 to 1990-94

showed no significant change in mortality rates for men or women during the study

period, with non-significant trends towards decreasing rates in men and increasing

rates in *orrt"rr.73

3.4.8 Comparative Studies (including New Zealand Maori)

Hogg conducted a comparative review of the morlality experience among

Australian aborigines, New Zealand Maoris, Canadian Registered Indians, and

American Indians/ Alaska Natives.al Canadiar-r Inuit were not considered in his

analysis. In the aggregate, he placed these gloups in three categories: high life

expectancy (American Indians/Alaska Natives), moderately high life expectancies

(Canadian Registered Indians and New Zealand Maoris) and low life expectancies

(Australian aborigines). In general, these rankings applied to most cause-specific

52



death rates as well, with Australian rates highest, Canadian and New Zealand rates in

the middle, and American rates the lowest. One exception was accidents and

violence, where rates were highest among Canadian Registered Indians, high among

Australian aborigines, and comparatively lower among Maoris and American Indians

/ Alaska Natives. Among Australian aboligines, it was noted that low life

expectancies were increasingly due to a pattern of high mortality in early and rniddle

adulthood, as infant rnortality rates continued to drop. The most important reasons for

this variation were unclear. Kunitz has hypothesized that American Indian health

benefited from relatively early government commitment to health programs (the

Indian Health Service), which he sees as having grown out of an urban reform

movement that was slower to catch on in the other colonial nations. Conversely, he

has pointed to a number of political factors which may have contributed to poorer

health among the Australian aborigines, including lack of treaties and the history of

provincial, as opposed to federal, responsibility for aboriginal health and welfare.3e

More recently, Ring et al. have compared Australian aboriginal mortality with

other indigenous populations.TT They have noted a continuing high level of mortality

in Australian aborigines, even in the face of reductions in infant rnortality since the

1970's, due to persistently high mortality rates due to chronic diseases in middle age.

These authors have confirmed Hogg's previous report of relatively better morlality

statistics among New Zealand Maori and American Indians, with American Indian

life expectancy showing a trend toward convergence with the American population as

a whole.77 Maori and American Indians experienced a sharp drop in all cause

morlality in the 1970's, and a slower decreasing trend thereafter, whereas Australian
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aborigines have not experienced improvement in mortality statistics over that time

period.

The excess mortality among Australian aborigines has been shown to be

largely due to circulatory disease, injuries and poisoning, respiratory disease anc

endocrine disease (mostly diabetes). For the first three categories, American Indians

and New Zealand Maoris have experienced decreasing mortality rates since the

1970's, whereas the Australian rates have remained high. For diabetes, mortality rates

have been increasing in all three populations, but slowly among American Indians

and Maoris compared to rapidly increasing death rates among Australian aborigines.TT

Although Canadian Inuit were not considered in Ring's or Hogg's

comparative reviews, some comparative life expectancy data relating Canada's

different aboriginal groups were reviewed in the i996 report of the Royal

Commission on Aboriginal Peoples. For 1991, all aboriginal groups studied had

lower life expectancies at birth than the Canadian population as a whole, with the

narrowest gap for urban Norlh American Indians (3.2 years for males, I .0 years for

females), and the widest for Canadian Inuit (17 years for males, 12.I years for

females). Life expectancies at birth wele noted to be lower for rural aboriginal

populations, and especially for on-reserve populations.aT

Figures 3 and 4 show comparative life expectancy and infant mortality data

from a number of different indigenous populations.



Figure 3: Life Expectancies at Birth, Selected Indigenous Populations,

1990-1999
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Figure 4: Infant Morfality Rates, Selected Indigenous Populations, 1992-
r996
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3.4.9 Limitations of Studies of Indigenous Mortality

It should be noted that the above-summarized studies are not without their

limitations. Andrews and Krouse83 reviewed 45 papers concerning mortality patterns

and excess deaths in American Indians and Alaska Natives, identified a number of

what they believed to be common methodological weaknesses, and made

recommendations for future research into mortality differentials in those populations.

Although research into morlality among other worldwide indigenous populations was

not considered, many of their points are relevant in a broader context than just the

United States.

Major criticisms on epidemiological grounds included: failure to consider

important variables other than ethnicity, such as education, income and access to

health care; lumping together of different populations and considering them

homogenously despite diversity of culture, geography and environment; failure to

include off-reserve aboriginal communities; and lack of timeliness in reporting

results. The other major criticism was the lack of cultural context contained in the

reports, such as information on the lifestyle and general social conditions of the

groups studied, or examination of their beliefs concerning death and different causes

of death.

Their recommendations for future research focused on a more

multidisciplinary approach, with more consideration given to the cultural and

socioeconomic milieu of Native peoples, with explicit consideration to be given on

how mortality studies will benefit the populations studied.s3 This is particularly
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important given concerns that Northern Canadian residents have voiced about being

demoralized and stigrnatized by research that points out higher risks of diseases in

Aborisinal communities. 8a
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Chapter 4: Literature Review - Sources of Data on Population Health in the
Kivalliq Region

This section will outline major findings of two large scale surveys: the

Keewatin Health Status Assessment Study of 1990, and the Keewatin community

profiles of the Aboriginal Peoples Survey, a post-censal survey conducted in 1991.

4.1 Keewatin Health Status Assessment Studv

A major source of health information regarding the people of Kivalliq Region

is the Keewatin Health Status Assessment Study of 1990.85 Investigators collected

data on regional health care utllization and socioeconomic indicators, as well as

antln'opometric indices and survey data on health practices and beliefs of Keewatin

residents. A summary of the findings will follow, presented in some detail in order to

provide context for the mortality data that form the main body of this thesis.

At the time of the study, there were 5666 people in the region, of whom 91%

were Inuit. The population was young, with 48% of the population under age 18 and

only 6o/o over the age of 55. Housing conditions were crowded, averaging 4.6 people

per house compared to the national average of 2.8. However, there was a working tub

or shower in90Yo, and most communities had a working sewage system. Average

income was Iow, with half of men and two-thirds of women having an annual income

of $10,000 ayear or less aftel deductions. Participation in secondary education

varied sharply between communities, ranging from 50% in Arviat to 90-100% in

Whale Cove and Coral Harbour. Nine percent of adults had taken some academic
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upgrading, with 16% having taken some trade or equipment upgrading. Most

adolescents felt comfortable with the Inuktitut language at that time, but in the larger

communities of Rankin Inlet and Baker Lake, 35o/o said they spoke little Inuktitut.

Just under 30% of adults were unemployed, with 10% retired, disabled or in school.

Traditional activities were the major occupation of 7o/o,with22yo in skilled and

unskilled labour, and l0o/o involved in professional work. It was noted that relatively

few of these jobs were in the private sector.85

In terms of individual factors influencing health, the investigators were able to

determine community prevalence of several risk factors. High blood pressure was less

prevalent than in the adjacent reference population of Manitoba, except among young

males. Smoking rates were high, with 600/o of Kivalliq adults smoking, and39o/o of

adolescents being regular smokers. Obesity was less prevalent than in Manitoba,

except in women 45-64 years old, where S}o/ohad a body mass index greater than 30,

compared to 25.3o/o among Manitoba women in the same age group. However, it was

not clear what, if any, level of risk this finding implied.s6 Lipid levels showed

increased levels of both LDL (a risk factor for heart disease) and HDL (which is

protective against heart disease).85

An assessment of dietary habits revealed that 80% of adults over 55 ate meat

from the land daily, with only 45% in young adult age groups. Younger people were

more likely to eat store-bought meat, and 40o/o of teenagers reported eating chips or

chocolate bars daily.

An assessment of safetv oractices showed that most adults did not wear

seatbelts in motor vehicles. About half of adults wore helmets on ATV's all or most
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of the time, as opposed to 99Yo of adults who never wore a helmet on a snowmobile.

A minority of adults (I8%) reported ever drinking and driving.

Prevalence and frequency of alcohol use were lower than the Manitoban

reference population, and very few adolescents repofted illicit drug use.

Responses to a standard mental health questionnaire revealed 24o/o of

respondents to be at risk for mental illness, similar to other populations. However,

34Yo said they could not overcome their present difficulties ,32yo felt they were not

playing a useful role in the world, and30Yo felt unhappy and depressed. 1 in 6 adults

had thought about or planned suicide, and 1 in 10 had made a suicide attempt at some

point. l5%o of adult women, and 6Yo of adult men reported having been sexually

abused. I0%o of teenagers reported having experienced sexual abuse, almost all girls.

Child health was another focus of the study. Hospitalization rates of Kivalliq

children were found tobe 33o/o higher than for the Northwest Territories and Canada

in the categories of respiratory illness, digestive disorders, and injuries and poisoning.

For diseases of the nervous system and sense organs, the child hospitalization rates

were four times Canadian rates, with meningitis a significant contributor. High rates

of ear disease, hearing loss and tooth decay were found in Kivalliq children.

Rates of hospital admission were found to be higher than for Canadians as a

whole, particularly for the vely yollng and the elderly. 8s

4.2 Aboriginal Peoples Survey 1991

The Aboriginal Peoples post-censal survey collected information in a variety

of areas from people who identified themselves as being Aboriginal in the 1991
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Canadian census. Areas covered included language, health and social issues,

schooling, work and related areas, income, expenses, mobility, disability and housing

characteristics. Community profiles were generated for all communities in what was

then the Northwest Territories. It From the seven communities considered in this

study, 2965 adults 15 years of age and over were surveyed, and 2295 children under

15. It should be noted that in the profiles reviewed for this study, numbers were

rounded and very small numbers suppressed.

Of the Kivalliq aboriginal people aged 15 years and over, 34.1% rated their

health as excellent,29.7o/o very good, 25.8% good, 5.4o/o fair, and none were reported

as rating their health as poor. 65%had seen someone about their health in the last

year, with an average of 39.Io/ohaving seen a doctor, 56.3% having seen a nurse or

community health representative, and 0.3o/o apharmacist. None reporled having seen

a traditional healer.

76.2% of adults, and72.9o/o of children aged 5-14, said they parlicipated in

traditional activities such as hunting, fishing, trapping, storytelling, dancing, or arls &

crafts. 5l .5% of adults and 49.8o/o of children said they participated in sports, dance

or recreation that involved physical activity.

With regards to safety, only 14.2% of adults and 4.8o/o of children aged 5-14

reported wearing seatbelts when riding in a car or truck. An average of I2.8Yo of

adults, and l0o/o of children reported wearing a life jacket when riding in an open

boat, with an adult range of 6.30/o to 27 .8Yo depending on the community. 53.1o/o of

adults and 27 .3o/o of children reported wearing a helmet when riding a snowmobile or

ATV, but this also exhibited significant variation from community to community.

62



Significant numbers of adult respondents noted the following chronic health

problems: high blood pressure (9.9%), tuberculosis (9.8%), arthritis or rheumatism

(7. %),andheartproblems (5.6%). Only l.0oloreportedhavingdiabetes, andl.5Yo

bronchitis or asthma. Overall, 26.7% of Keewatin respondents repofted being

disabled, with rates varying by community from 105%to 34.6Yo.

Under the nutrition category, 96.8% reported eating meat, fish or poultry, with

565% reporting eating those foods daily, and20.7o/o several times a week. 10.7o/o of

respondents obtained most or all of those foods from hunting or fishing. An average

of II.3Yo of adults reported that availability of food was a problem during the

previous year.

63.1% of adults reported daily cigarette smoking, varying by community from

58.8%to l0.\Yo. A further 8.3% reported occasional cigarette smoking. Of fhe27o/o

who did not smoke, 13.0% used to smoke daily, and 18.7o/o lived with daily smokers.

An average of 42%o of adults reported drinking alcohol in the last year.

83.6% of adults felt safe walking alone at night in their community, with 7 .60/o

reporting having been assaulted in the last year (4.0 - 16.7%).

Adults 15 and over were asked if they considered different social issues to be

problems in their communities. Of the items listed on the survey, the issue felt by

most to be a problem was unemployment (77o/o), followed by drug abuse (41.8%),

suicide (36.8%), sexual abuse (32.4%), family violence (32.0%) and alcohol abuse

(3I.0%). Again, there was significant variation between communities regarding

which issues were considered to be oroblems.
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Chapter 5: Methods

5.1 Objectives and Design Overview

"Mortality in the Kivalliq Region of Nunavut, 1987-1996" is a descriptive

regional mortality study, carried out retrospectively through review of health records

data. The primary objective of the research was to examine and describe the patterns

of mortality in the Kivalliq Region of Nunavut during a ten-year period (1987-1996),

during which time the region was known as the Keewatin Region of the Northwest

Tenitories (NWT). A secondary objective was to determine the quality of official

death certificates generated during the study period, in terms of proper method of

completion, as well as the validity of the certified cause-of-death diagnosis.

The main outputs of the study were overall and cause-specific age-adjusted

mortality rates (grouped by ICD-9 major classification), infant mortality rates, as well

as collated descriptive data for deaths occurring within selected major disease

categories, with an emphasis on preventable or modifiable risk factors for disease and

death. Other epidemiologic indicators generated were Potential Years of Life Lost

(PYLL), excess deaths by age and gender compared to Canada as a whole, and rate

ratios of age-standardized mortality rates comparing the Kivalliq region with Canada

and with the NWT for the same time oeriod.

5.2 Study Planning and Preparation

During the planning of this study, the investigator was working as a family

physician in the Kivalliq region, under contract with the J.A. Hildes Northern
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Medical Unit, a member unit of the Community Health Sciences Department of the

University of Manitoba. The need for a regional mortality study was identified by

Dr. Pamela Orr, a University of Manitoba-based medical consultant in the specialties

of Internal Medicine and Infectious Diseases, who had extensive experience in both

primary and tertiary health care for the Kivalliq region. Together with Dr. Orr and Dr.

Sharon Macdonald, then-director of the J.A. Hildes Northern Medical Unit, the basic

design and methods of the study were worked out. The study plan was reviewed and

approved by the Keewatin Regional Health Board, which granted permission for the

investigator to access medical charts of deceased individuals in all the Kivalliq

communities. Finally, the study proposal was reviewed and approved by the

Nunavummi Qaujisaqtulirijikkut Q.Junavut Research Institute). This organization

provided the research license granting permission to carry out the study, and also

provided funding for travel and other expenses incurred during the project.

5.3 Data Sources and Data Collection

An attempt was made to identiff all deaths and stillbirths of residents of the

Kivalliq Region during the lO-year period from January l,1987 to Dec 3I,1996.

The following sources were reviewed to identify these events and gather information

about them: a database of deaths kept by the Keewatin Regional Health Board

(KRHB); medical charts of the deceased kept on file at all the Health Centres of the

Kivalliq Region; logs of deaths kept on f,ile at each of the Health Centres; coroner's

reports for those deaths ruled coroner's cases. The principal investigator traveled first

to each Kivalliq community to review the medical charts of all community members

who died during the study period, and then to Yellowknife, Northwest Territories
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where coroner's reports were reviewed at the offrce of the Chief Coroner for the

NWT.

If a death certificate was available, either from the decedent's Medical Chart

or from a Coroner's repofi, the death certificate data was recorded. Where duplicate

death certificates existed (e.g. those revised after a coroner's investigation), the most

recently revised death certificate was used. Information collected included name,

demographic information, date of death, and cause of death. For purposes of

comparison, the same information was derived from a review of the decedent's

Medical Chart. ICD-9 codes were assigned for both the death certificate's underlying

cause of death and to the investigator's determination of cause of death from review

of medical charts and Coroner's reports (the ICD-10 had not yet been implemented in

Canada at the time of coding). If no death certificate was available, demographic

information and cause of death were determined from whatever source was available:

in most cases, the Health Centre medical chart was used as the main source of

information .In 24 cases, of which nine were stillbirths, the KRHB database was the

only source of data; in these cases, only name, date of birth, community of residence,

and cause of death were available to be recorded. Further descrintive information

regarding individual risk factors and the circumstances of each death were also

recorded from all available sources. AII information collected was recorded on a

standardized questionnaire form (see Appendix B), and later transfened into a

computerized database using the Microsoft Access program. Each death or stillbirth

constituted one record of the database. At the end of data entry, each entry was

reviewed to check for duolicate entries.
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5.4 Calculation of Mortalifv Rates

Directly age-standardized mortality rates were calculated for overall mortality

and selected causes of death, using the total population of Canada in 1991 as the

reference population. The Microsoft Excel computer spreadsheet program was used

to perform the calculations. Population denominators were obtained from sex-and

age-specific census population counts for the Keewatin Census Division, available

from Statistics Canada. t* T.n-y"ur age-standardized morlality rates were calculated,

along with9Syo confidence intervals, using the following formulae:

Directly Age-standardized mortality rate : Ð(r/N)/Ðn¡

95% confidence rntervat of directly standardized rate : rate + I.96 f.lElÑIn¡øw¡
(l{i: sile of I99I Canadian population in the i"' ag3 category, n¡ : size of Kivattiq population
in the i't' age category, r¡ : Kivalliq mortality rate for seleued canse in ih, i"' ogn àaiegory)

Similarly, age-specif,rc rates for both males and females were calculated.

Infant mortality rates and Perinatal Mortality rates were also determined using

Statistics Canada birth information for the Keewatin Region for the years under

study. 8e g5oÁ confidence intervals were calculated for infant mortality rates using the

formula

95% confidence interval of infant mortality rate : rate + I000/n x (1.96 * íd)

n : nuntber of livebirths over study period, d : nuntber of infant deaths over study period

Age-standardized mortality rates, both for all causes and cause-specific

mortality were obtained for the years under study, for both Canada and the Northwest

Tenitories, from Statistics Canada's Health Indicators database.3T
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"Expected" numbers of deaths for each age category were also calculated by

applying age-specific Canadian national total and cause-specific rates, averaged for

the years 1991 and 1992 (the midpoint of the study period), to the Kivalliq

population. By subtracting the expected number of deaths from the observed count,

"excess deaths" were calculated with respect to the Canadian population as a whole.

Because of the small populations and wide variations in rates from year to

year, it was not possible to determine trends in mortality rates during the study period.

Similarly, it was not possible to create reliable life tables or estimate life expectancies

due to the low number of deaths studied. e0

5.5 Frequencies of Risk Factors and Circumstances for Selected Causes of
Death

The following categories were examined individually, both to calculate cause-

specific mortality rates, and to review the medical chart and coroner's report for

descriptive information regarding the frequency of cause-specific risk factors: all

cancers, lung cancers, cardiovascular deaths, respiratory deaths, accidents and

adverse effects, sudden infant death syndrome, prematurity and suicides. For infant

deaths, quality of maternal prenatal care was rated by number of prenatal visits, using

the Prenatal Care Index of Kessner et al.elThe soecific risk factors examined are

shown in Appendix B.
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5.6 Assessment of Quality of Death Certification

Finally, where possible, the listed cause of death on the official death

certificate was checked for agreement with the investigator's coding of cause of death

as determined by chart review. Any discrepancies encountered were classified as

major (differing in ICD-9 major category) or minor (differing ICD-9 code, but

agreeing as to major category). Errors in the method of death certificate completion

were identified, and classifred as major or minor using a classification system

outlined by Myers and Farquhar. e2

5.7 Ethics

This study was conceived as a way of providing Nunavut health planners and

other interested parlies with mortality data, which are commonly available and

utilized by other jurisdictions in the process of planning health programs. The

research proposal was reviewed and approved by the Keewatin Regional Health

Board, which at the time was responsible for overseeing health care in the region. It

was also reviewed by the Nunavummi Qaujisaqtulirijikkut Qllunavut Research

Institute), which issued a research license to carry out the study.

Review of medical charts and coroner's reports was camied out in a

confidential manner. Collected data forrns were kept in a secure location, and names

of the decedents were deleted after all the data had been collected. Individual

identiffing information was not included in the reporting and analysis of the data.
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A commitment has been made to share the data with the Kivalliq Department

of Health and Social Services (formerlv the KRHB).The Nunavummi

Qaujisaqtulirijikkut, and other community members and leaders including the

Kivalliq Inuit Association. Community feedback and consultation will be sought on

the reporl before disseminating the findings. Translation of the final report into

Inuktitut is a condition of the research license. All efforts will be made to present the

data in a culturally appropriate and sensitive manner.
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6.1 Overall

In all, 3 16 deaths and 26 stillbirths occurring from January 1, 1987 fo

December 3I't,1996, were reviewed. At least minimal medical records were available

for 302 deaths and 16 stillbirths. and were reviewed at the Health Centre at the

decedent's community of residence. Data on the other 14 deaths and 10 stillbirths

were recorded from the KRHSSB death registry. Coroner's repofts were reviewed

where possible; in all, 86 coroner's repofts were reviewed.

6.1.1 Age-Standardized Mortality Rates

The overall age-standardized annual mortality rate for the time period studied

was 1261.7 deaths / 100, 000 population / year. (95% CJ. 1066.3 - 1457.1)

For males, the age-standardized annual mortality rate was 1405.9 deaths /

100,000 lyear (95% Cl.1106.1 - 1705.66), and for females, I128 deaths / 100,000

population I year (95% Cl.868.8 - 1387.8).

6.1.2 Major Causes of Death, total and by sex

Table 1 shows the cause-specific, directly age-standardized mortality rates for

the leading causes of death during the study period. Figure 5 shows these data in

graphical form. Cancer and cardiovascular deaths were the leading causes of death,

with male rates higher than female in both categories. These were followed by

respiratory deaths, suicides, and Accidents and Adverse Effects (excluding homicide

and suicide). Suicide rates were markedly higher among men (6.2 times the female

Chapter 6: Results
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rate), while the death rate from unintentional injury was only slightly higher among

men (1.4 times the female rate). Respiratory deaths were similar among males and

females (female rate 1.1 times that among males).

Table l: Major Causes of Death, Male and Female, by annualized age-
standardized Mortality Rate, Kivalliq Region of Nunavut 1987-1996 (excluding

lnfant Mortality)

\ll Causes ûCD-9 CIM 001-E999)
\ll Cancers IICD-9 CIM 140-208)
)iseases of the Circulatorv Svstem ûCD-g CIM 390-459)
fotal Respiratory Deaths IICD-9 CIM 460-519)
\ccidents and Adverse Effects (ICD-9-CIM E800-E999,
:xcludins E950-969)

Cause of Death

iuicide IICD-9-CIM E950-E959)

Age standardized mortality rate
(deaths / 100,000 I year)

Male

140(
lemale

45t
26t
l5:

112f
fotal

28t

t4t

r6t

1/

17Í

r26t
36t

10;

2l
161

t2t
4:
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Figure 5: Leading Causes of Death, Kivalliq Region, 1987-1996
(Excluding Infant Mortality)
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6.1.3 Proportionate Mortality Rates

Leading causes of death can also be presented by expressing a number of

deaths from a given cause as a proportion of all deaths occurring during the study

period. Figures 6 through 12 present proportionate mortality rates (PMR's) broken

down by sex and broadly defined age group, all for the Kivalliq region for the years

1987-1996. For ages 1-19 years, there were too few deaths to present in this fashion,

but leading causes of death for this age group were combined for males and females

and detailed below.

Leading causes of death for infants less than one year old were prematurity

(27%), SIDS (22%), and unknown calrses (22%).

For ages 1-4 (males and females), the leading causes of death were respiratory

infections (n:5), unintentional injuries (n:3), and congenital anomalies (n:3). There

was only one death in the 5-9 age group (from Hemolytic Uremic Syndrome), and

between the ages of 10 and 19, leading causes were suicide (n:3) and unintentional

injury (n:2).

For males aged 20-44, the leading causes of death were suicid e (52o/o),

accidents and adverse effects (33%), and cancer (9%). For females aged 20-44,the

leading causes were accidents and adverse effects (40%), suicide (24%), and cancer

(r2%).

For males aged 45-64, leading causes of death were cancer (32%o),heart

disease (18%), and unknown causes (14%). For females aged 4í-64,leading causes

were cancer (49o/o), respiratory disease (r5%), hearl disease (8%) and unknown

causes (8%).
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Lastly, for males aged 65 and older, leading causes of death were cancer

(39%), heart disease (14Yo), respiratory disease (14%), and unknown causes (12%).

For females aged 65 and older, leading causes were cancer (28o/o), unknown causes

(26%), and respiratory disease (19%).
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Ages 0-1

Figure 6: Proportionate Mortalify Rates, Infants 0-1, Males and Females,
Kivalliq Region, 1987-1996, n=68
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Ages 20-44

Figure 7: Proportionate Mortality Rates, Males Aged 20-44, Kivalliq
Region, 1987 -1996, n:46
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Figure 8: Proportionate Mortality Rates, Females Aged z}- 4,Kivalliq
Region, 1987 -1996, n:17
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Ases 45-64

Figure 9: Proportionate Mortality Rates, Males Aged 45-64, Kivalliq
Region, 1987 -1996,, n:44
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Figure 10: Proportionate Mortalify Rates, Females Aged 4s-64rKivalliq
Region, 1987 -1996, n:26
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Ages 65 and older

Figure ll: Proportionate Mortalify Rates, Males Aged 65+, Kivalliq
Region, 1987 -1996, n:43
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Figure 12: Proportionate Mortality Rates, Females Aged 65+, Kivalliq
Region, 1987 -1996, n:46
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6.1.4 Potential Years of Life Lost

Potential years of life lost are defined as the number of potentially productive

years lost to premature deaths, here def,rned as death occurring before the age of 70

(stillbirths not included). By this definition,256 of the 316 deaths under study were

premature (8I%). There were 9915 potential years of life lost during the period 1987-

1996, of which males contributed 6l% (male:female ratio of 1 .6: 1)

For all the premature deaths in the Kivalliq Region from 1987-1996,the

average number of PYLL's was 39.

Leading causes of potential years of life lost among males were: Suicide

(I8%), Accidents and Adverse effects (Il%), neonatal deaths (15%), SIDS (7%),

Respiratory disease (8%) and Cancer (6%). Among females, leading caLlses were

SIDS (17%), Accidents and Adverse effects (13%), Respiratory disease (9%),

Cancers (9%), and neonatal deaths (8%).
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Figure L3: Potential Years of Life Lost, Males, Kivalliq Region, 1987-
1996. Total PYLL=6043
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Figure 14: Potential Years of Life Lost, Females, Kivalliq Region, 1987-
1996. Total PYLL = 3732
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For all causes of death, there were 180 deaths in excess of what would be

expected from average Canadian death rates. By far the biggest contributor to this

excess was the 0-4 age group, in which there were 66 excess deaths, or 37%o of the

total. The remainder of excess deaths were evenly split between the age groups 20-44,

45-64, and 65+, each with 35-40 excess deaths (I9% - 22o/o of the total). Besides

infant mortality, other major contributors to excess death were malignancies (mainly

due to lung cancer), accidents and adverse effects, respiratory disease and suicide.

The following tables outline numbers of excess deaths for males and females, by

broadly defined age groups. Values are rounded off to the nearest integer, so column

values may not add exactly to totals. Accidents and Adverse effects do not here

include deaths from suicide or homicide.
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Age
(years)

0-4
5-t4

All
causes

15-19
20-44

38

4s-64

.|

All
cancers

65+

I

Total

29

0

Table 2: Excess Deaths. Males

21

0

Lung
cancer

0

10

97

2

0

Age
(years)

5

0

Circulatory
disease

7

0

0-4

-tA
IT

0

0

All
causes

5-r4

¿

0

15-19

0

7

20-44

27

Respiratory
disease

I

8

4s-64

2

All
cancers

J

Table 3: Bxcess Deaths, Females

65+

6

1

-5

Total

0

f
I

11

I

0

0

t4

Lung
cancer

Suicide

25

0

0

80

0

1
J

0

6.2 Perinatal and Infant Mortalitv

0

6

J

Circulatory
disease

0

0

7

Accidents/Adverse
effects

ll

0

Compared to Canada as a whole, all perinatal and infant mortality rates were

high for the period under study (see Comparison with NWT and Canada, 6.9). There

were2105 live births to mothers resident in the Kivalliq Region during 1987-1996.

There were26 stillbirths during the period 1987-1996, yielding a stillbirth rate of

12.35 stillbirths per 1,000 livebirths (95% C.L7.6-17.1). Excluding stillbirths, there

were 68 infant deaths during the study period, of which 20 died during the first day of

life (29%),3 during days I-7 (4%),4 during daysT-28 (6%), and 4I during day 28 -

one year (60%). The overall infant mortality rate was 32.3 infant deaths / 1,000

I

14

0

0

20

IJ

0

8

-1

6

1

I

0

Respiratory
disease

-l

-l

14

21

9

4

1
J

.\

0

2

-2

0

t6

Suicide

0

4

0

l

0

Accidents/Adverse
effects

14

I
a
J

2

0

0

-1

4

6

I
aJ

10
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livebirths (95% CJ.24.6-40.0). The neonatal mortality rate was 12.8 deaths / 1,000

livebirths (95% Cl.8.0-17.1), of which 850% occurred in the early neonatal period

(the first seven days of life). The perinatal death rate, which measures stillbirths and

early neonatal deaths, was 23 per 1,000 livebirths (95% CJ.16.8-29.8).

Leading causes of infant mortality were: prematurity (26%), SIDS (22%),

respiratory infections (7%), and congenital anomalies (7%).It is noteworthy that fully

22% (15168) of infant deaths wele of undetermined cause, despite autopsies in73o/o of

these cases (1 1/15).

Of the 2J neonatal deaths, causes of death were: prematurity (18 cases, 6lyo),

congenital anomalies (3 cases, llo/o) and unknown causes (5 cases, 19%). One

neonatal death was classified as SIDS.

Of the 41 post-neonatal infant deaths, leading causes of death were: SIDS (14

cases, 34Yo), respiratory infections (5 cases, l2o/o), and unknown causes (10 cases

,24yo). Other causes of death were meningitis (2 cases), sepsis (2 cases), congenital

anomalies (2 cases), complications of surgery for congenital anomalies (2 cases),

accidental (l case), gastroenteritis (1 case), leukemia (1 case), severe developmental

delay /seizule disorder (1 case). The post-neonatal death rate was 19 / 1,000

livebirths (95% Cl. 13.5-25.4).
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Figure 15: Components of Infant Mortality, Kivalliq Region 1987-1996,
n=68

6.2.1 Prematurity and Low Birth Weight (ICD-9 765)

Of the l8 deaths due to prematurity,94o/o of the infants were Inuit (I7lI8),

and72%o were male (13/18). The gender of the infant could not be located in one

case. Place of death was the Kivalliq Region in 56% of cases, Churchill in lIYo and

Winnipeg in2ïo/o. Place of death could not be ascertained for the remaining l7Yo.

The gestational age at time of delivery ranged from22 to 35 weeks, with a mean of

26 weeks. Eight of the deaths (44%) would be classified as extremely premature af 22

to 26 completed weeks, seven (39%) were very premature at27-31 completed weeks,

and one death occurred at a gestational age of 32 completed weeks or greater.

Gestational age was not available in two cases. Birthweight ranged from 492 to 1480

g, with a mean of 845 g (median 750 g).

Maternal age ranged from 17 to 38, with a mean of 25 years. Multiple

gestation (twin pregnancy) was present in two cases. Three further cases had a

I E Early neonatal (days 1-7) 
]il
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maternal history of previous preterm deliveries. Data on smoking in pregnancy was

available in 610/o of cases (1 1/18): Maternal smoking during pregnancy was reported

in9lYo (10/11) of these. The number of cigarettes smoked per day ranged from 0.2 to

1.5 packs per day, with an average of 0.5 packs per day. There were no records of

maternal alcohol or substance abuse during pregnancy. Prenatal records were

available in7\Yo of cases (14118). Of these, prenatal care was rated as adequate in

29o/o of cases (4114), intermediate in 43Yo (6114), and inadequate in 29% (4114).

Maternal parity ranged from 1 to 6, with a median of 3. There was one maternal death

during the study period, from a ruptured ectopic pregnancy.

6.2.2 SIDS (ICD-9 798.0) and Unexplained Infant Deaths (ICD-9 799.9)

6.2.2.1 Mortality Rates

The rate of Autopsy-confìrmed SIDS during the study period was 7.1 per

1,000 livebirths (95% C.I. 3.5 - 10.7) However, there was an equally high rate of

infant mortality that could not be classified as SIDS, but remained unexplained (7.6

per 1,000 livebirths, 95% C1.3.9 - 11.3). The descriptive information that follows is

confined only to the autopsy-confirmed SIDS cases.

6.2.2.2 Demographic Characteristics

Fifteen SIDS deaths occurred during the study period. 600lo were female, and

all the infants were Inuit. All the deaths occurred in the Kivalliq Region. Age at

death ranged from one and a half weeks to three and a half months old, with a mean

of 1.8 months old.
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6.2.2.3 Maternal Risk Factors

Maternal age at the time of the infant's birth ranged from I7-40 years old,

with a mean age of 26.In three cases, maternal age could not be identified. Maternal

parity ranged from two to five, with a median and mode of three. Information on

maternal smoking in pregnancy was available in eleven of the l5 cases (73%); of

these, 91% smoked during pregnancy (10/11). The amount smoked was recorded in

six cases, and ranged from 0.2 - 2 packs per day, with a median of half a pack a day.

Maternal hemoglobin levels during pregnancy were available for l0 of the 15 cases;

levels less than 100 mg/dl were recorded in half of these pregnancies (5/10). Data on

substance abuse in pregnancy were available in 12 of thel5 cases; of these, three had

documented substance abuse during pregnancy (alcohol in one case, alcohol and

cannabis in another, and unspecified substance(s) in the other). Prenatal records were

available in73o/o of cases (11/15). Of these, prenatal care was classified as adequate

in 55Yo (6lII), intermediate in I 8% (2/11), and inadequate in27o/o (3/1 1). There were

no documented cases of a previous sibling dying of SIDS.

6.2.2.4 Infant Risk Factors

Birthweight, gestational age at birth, and infant growth chart information were

available in all but one case. Gestational age of the infant at birth ranged from 32-41

weeks, with a mean of 38.5 weeks (median 39 weeks). Gestational age at birth was

less than 37 weeks in two cases. Birthweight ranged from I 700-4220 g, with a mean

of 3138 g. Two of the infants weighed less than 2500 g at birth, of which one was
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premature and the other born at term. There was no evidence of malnutrition or

failure to thrive in any of the infants who died of SIDS.

40Yo of the infants (6115) were primarily breastfed,40o were primarily

formula-fed (6/15), and another 20Yo (3115) received a combination of breast milk

and formula.

Of the 12 cases (80%) in which the information was available, 33o/o were

sleeping with a parent or parents at the time of death (4112). The sleep position in

which the infant was discovered was documented in all but one case; of these,79%o

were found in the prone position (llll4),2lYo in the supine position (3114), and none

were found lying on the side.

Data on time of day of death and on passive cigarette smoke exposure were

not reliably available.

6.3 Infectious and Parasitic Diseases (ICD-9 001-139)

There were five deaths in this category during the study period. Three were

from sepsis and two from tuberculosis. Aggregate data were not compiled due to the

low number of deaths in this category.

6.4 Endocrine, Nutritional, & Metabolic Diseases and Immunity Disorders
(rcD-e 240-27e)

There was one death from diabetes mellitus during the study period. Further

information regarding this death will not be published to protect the privacy of the

decedent.
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6.5 Cancer (ICD-9 140-239\

6.5.1 Age-standardized Mortality Rates, AII Cancers

The annualized age-standardized mortality rate for all malignancies for the

study period was 368.1 I 100,000 population / year (95% CJ.262.4 - 473.8). For

males, the rate was 451.8 / 100,000 I year (95% C.r.272.6 - 631.0), and for females,

289.2 /100,000 I year (95% C.1.168.6- 409.9).

6.5.2 Lung Cancer

For Lung cancer, the mortality rate was 208.1 per 100,000 population (95%

C.I.127.3-289.0).Formales,theratewas239.4/100,000 lyear(95%CJ.,andfor

females, 187 .7 I 100,000 I year (95% C.I. 89.8 - 285.6).

6.5.3 Demographic Characteristics

Of the 63 cancer deaths reviewed, 56Yo were male, and97o/o were Inuit. Mean

age at death was 63 for males and 60 for females. Sl% died in the Kivalliq Region,

10% died in the regional secondary care center of Churchill, Manitob a and 6Yo died in

the tertiary care center of Winnipeg, Manitoba.

6.5.4 Types of Cancer

51Yo of cancer deaths were due to lung cancer. Of these, 38% were of the

squamous cell type, 28Yo small ceII,9Yo adenocarcinoma, and25Yo unknown type.
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The next most common cancers were colon cancer (10%), other cancers of the

gastrointestinal system (10%), and nasopharyngeal cancer (8%). There were two

deaths from salivary gland lymphoepithelioma during the study period, and one death

from breast cancer. The pattern of cancers was very similar in males and females,

with the exception of nasopharyngeal cancer deaths, which all occurred in males.

In no case was an autopsy performed.

6.5.5 Risk Factors

Information on smoking status was available in 89o/o of the cases of death

from cancer (56163). Of these, 95%had a history of smoking at some point in their

lives (53/56). Of the 97% of lung cancer decedents with smoking status recorded on

the medical chart, all had smoked at some time in their lives (31/31).

Two of the 15 males who died of lung cancer had a documented history of

underground (nickel) mining.

6.6 Cardiovascular Deaths (ICD-9 390-459)

6.6.L Age-standardized rates

The annualized age-standardized morlality rate for Cardiovascular deaths for

the study period was216.9 / 100,000 population I year (95% CJ.130.6 - 303.1). For

males, the rate was264.1 / 100,000 I yr (95% C.I. 134.4 - 393.8), and for females,

162.2 1100,000 / year (95% CJ. 51.4 -273.0).
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6.6.2 D emo graphic Characteristics

Of the 35 Cardiovascular deaths studied, 69Yo were male.83Yo (29135) were

Inuit and 17% (6135) Caucasian. There was a higher representation of non-lnuit

members of the population in this category: 25Yo of deaths from congestive heart

failure (3112), and 33o/o of deaths from myocardial infarction / ischemic heart disease

(319), occurred in Caucasians. Mean age at death was 62 for males and 64 for

females. 66% died in the Kivalliq Region, 260/o at the Churchill Health Centre, and

6o/o in Winnipeg. In one case, the place of death was not recorded.

6.6.3 Cause of Death

For males, the main causes of death were stroke (38%), congestive heart

failure (29%), myocardial infarction / ischemic heart disease (29%). For females, the

ranking of the main causes were as follows: congestive hearl failure (45%), stroke

(36%), and myocardial infarction / ischemic heart disease (18%).

Cause of death was confirmed by autopsy in26o/o of cases (9135).
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Figure l6: Causes of Cardiovascular Deaths, Males, Kivalliq Region,
1987-1996.n:24

Figure 17: Causes of Cardiovascular Deaths, Females, Kivalliq Region,
1987-1996. n=ll

6.6.4 Risk Factors

Medical records were reviewed to determine the Dresence or absence of the

following risk factors for cardiovasculal disease: smoking status (in decedent's
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lifetime and at time of death), history of hypertension, history of diabetes, history of

hyperlipidemia, family history of heart disease, and morbid obesity. However, in

many cases, this information was not available. Data on serum lipid levels and family

history was unavailable in greater than 80% of cases.

Smoking status at the time of death was available in 66Yo of cases (23135): of

these, 61% (14123) were documented as being smokers up until the time of the

terminal event. A history of smoking at some time in the decedent's life was present

in92%o of cases where this information was available (23125).

Information on presence or absence of diabetes was available in 77o/o of cases

(27 /35): there were no identified cases of diabetes in this group. Information on

presence or absence of hypertension was present in 5lYo of cases (18/35); where the

information was available, 44Yo had a history of hypertension recorded on the chart

(8/1 8).

Information on body mass index was not readily available, but there were no

recorded cases of decedents having obesity as a diagnosis on the medical chart.

6.7 Respiratory Diseases (ICD-9 460-519)

6.7.1 Age-standardized rates

The annualized age-standardized mortality rate for Respiratory deaths for the

stndy period was 161.3 I 100,000 population I year (95% Cl.90.l -232.0). For

males, the rate was 154.9 I 100,000 /yr (95% C.I. 48.0 -261.9), and for females,

177 .8 1100,000 / yr (95% CJ.76.9 -278.7).
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6.7.2 Respiratory Deaths among Children

6.7.2.1 Demographic Characteristics

Of the 33 respiratory deaths occurring during the study period, 10 were in

children (30%); all were Inuit and all were less than two years old. Mean age at

death was nine months, with a range of one to eighteen months of age. 7}Yo of the

deaths occurred in the Kivalliq Region, and20Yo in Winnipeg; in one case, place of

death could not be determined.

6.7.2.2 Cause of Death

All respiratory deaths in this age group were due to infections. Autopsy

results were available in 8 cases (80%); in the other two cases it could not be

determined whether an autopsy was done. Diagnoses were: bronchiolitis (30%),

pneumonia (30%), bronchopneumonia (20%) and lower respiratory tract infection

(20%). Organisms were isolated from the respiratory tract in 50o/o of cases (5110): H.

influenzae (2 cases), S. pneumoniae (7 case), Respiratory Syncytial Virus (RSV, 2

cases), and Influenza A virus (1 case, in wliich RSV was also also isolated).

6.7.2.3 Risk Factors

Growth charts were available for in 8 cases (80%). In one case there was

evidence of failure to thrive, here defined as decelerating weight crossing two major

percentile lines on a standardized growth chart. Information on home overcrowding

and passive smoke exposure was not available.
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6.7.3 Respiratory Deaths among Adults

6.7.3.1 Demographic Characteristics

There were 23 respiratory deaths in adults. All were Inuit, and 57o/o were

female (I3123). Age at death ranged fi'om 46 to 89 years of age, with a mean age at

death of 66. 78o/o died in the Kivalliq Region (18123), and l3Yo in Churchill,

Manitoba (3123). Place of death could not be determined in two cases.

6.7.3.2 Cause of Death

Autopsy results were available in one case, autopsy was not done in 87%o of

cases (20123). In two cases, it could not be determined whether an autopsy was done.

Main causes of death were chronic obstructive pulmonary disease (83%),

pneumonia (9%), and pulmonary fibrosis (9%). An additional diagnosis of

pneumonia was present in three of the 19 COPD deaths, but they were not classed as

pneumonia deaths since severe COPD was judged to be the underlying cause of death

in each case. Note that lung cancer deaths are classed under the "Cancer" ICD-9

major category, and not with respiratory deaths.

6.7.3.3 Risk Factors

Lifetime smoking history was available in l8 of the 23 cases of respiratory

death among adults (78%): of these l8 cases, all but one had a history of smoking at

some point in their lives (94%). Of these seventeen who had ever smoked cigarettes,

three were still smoking at the time of death, 10 had stopped smoking at some point,

and information was not available on the remaining lour. 610/o were recorded as

having had active Tuberculosis (TB) at some time in their lives (14123),26Yohadno
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recorded history of TB (6123), and charts were not available for review in 3 cases

(I3%). Occupational history was available in only 57% of cases (13/23); there was

one decedent from respiratory disease who had a history of working in a mine.

6.8 Accidents and Adverse Effects (ICD-9 8800-E999, excluding Suicide 8950-
8959 and Homicide E960-E969)

6.8.1 Age-standardized Mortality Rates

The annualized age-standardized mortality rate for deaths due to Accidents

and Adverse Effects for the study period was 128.6 I 100,000 population I year (95o/o

C.L 69.2 - 188.0). For males, the rate was 149.2 / 100,000 I year (95% Cl.60.3 -

238.0), and for females, 107.2 1100,000 / year (95% CJ.27 .I - 181.2).

6.8.2 Demographic Characteristics

Of the 43 deaths in the "Accidents and Adverse Effects" Category, 34 were

due to accidents, and 9 due to Adverse effects - in these cases, complications of

surgery. In this section, only the unintentional injuries will be considered.

Of the unintentional injuries, 74o/o of the victims were male (25134). 88% of

victims were Inuit (30134), and the remainder were Caucasian. Age of victims ranged

from 10 months to 77 years old, with a mean of 3 I years old (median 28); the ages of

two of the adult victims were not available. l5% of the unintentional injury deaths

were in children (5134), with ages ranging from 10 months to l2 years old.
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6.8.3 Causes of Death

Overall leading causes of death were boat accidents (7134,21o/o), drowning

(5134, l5o/o), hypothermia (5134, l5yo), All-Terrain Vehicle accident (4134, I2o/o), and

house ftes (4134,12%).

Main causes for males were boat accidents (28%), accidental drowning

(16%), all-terrain vehicle accidents (16%), house fires (12%o), and hypothermia

(12%). Other causes of death were unintentional firearm injuries, unintentional

poisoning, motor vehicle - pedestrian accident, and airplane crash. For females, the

nine unintentional injury deaths were more or less evenly divided between frrearm

injuries, hypothermia (2 cases each), drowning, house fire, poisoning, snowmobile

accident, and falls (1 case each).

Causes of death in children were firearm injuries in 3 cases, house fire in one

case, and a motor-veliicle / pedestrian accident in one case.

Autopsies were done in at least 26Yo of cases (9 134), and not done in at least

65% (22134). Autopsy status could not be determined in a further 9% (3134).

6.8.4 Role of Alcohol

There were 8 accident deaths in which alcohol was judged to be a possible

factor (23.5% of all accidental deaths,2So/o of adult accidental deaths). Seven of these

were confirmed with blood alcohol levels taken soon after the time of death. Of

these 7, blood alcohol level ranged fi'om 14 to 389 mg/dl-, with a mean level of 216
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mgldL. The legal limit is i00 mg/dl; sedation occurs at 50 mg/dl, lack of

coordination at 50-150 mg/dl, intoxication at 150 mgldL. Unconsciousness may

occur at 300 mgldL, and death above 400 mg/dl.

Of these eight deaths, three were drowning deaths, two were alcohol

overdoses deemed accidental, one was a boating accident, one a snowmobile

accident, and one death from hypothermia.

There was no record of illicit drugs having been involved in any of the

injuries.

6.8.5 All Terrain Vehicle (ATV) Injuries

In at least two of the four deaths related to ATV injury, the rider was not

wearing a helmet. In the other two cases, it was not recorded whether the victim was

wearing a helmet. All of the victims were male. Two of the accidents involved

traveling at excessively high speeds; one of the vehicles involved was had three

wheels, and the other was a four-wheeler. Two further accidents were rollovers from

riding on steep inclines; again, one three-wheeler and one four-wheeler were

involved.

6.8.6 Boat Accidents

There were seven deaths lesulting from four boating accidents during the

study period. All of the victims were men. The accidents all resulted from capsizing

or sinking of the boats. According to Coroner's records, none of the victims were
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wearing petsonal flotation devices or had them on board the vessel. It was recorded

that two of the seven victims were unable to swim, but the swimming abilities of the

other five were not recorded. Two of the victims (in two separate incidents) had

positive blood alcohol levels; in one case, the level was significantly elevated, and

alcohol was a clear factor in causing the accident; in the other case, the level was

below the impaired range, and the extent of the role of alcohol intoxication in causing

the accident was unclear. Two of the accidents involved small, homemade wooden

boats, causing five deaths. Of the other two deaths, one involved a fourteen foot

wooden canoe. and the other, a small motorboat with a cabin.

6.8.7 Housefüres

Of the four deaths due to housefires, at least one was caused by smoking rn

bed. One was caused by a malfunctioning furnace, and in two other cases, the exact

cause of the fire was not established. A fire alarm was present in one case, although it

is not known whether it was functioning. In one other case, there was no fìre alarm

on the premises; in the other two cases, it was not recorded whether fire alarms were

present.

6.9 Suicides (ICD-9 E950-E959) and Homicides (8960-8969)

6.9.1 Age-standardized Mortality rates

The annualized age-standardized morlality rate for Suicide deaths for the

studyperiodwas45.l / 100,000population lyear(95%CJ.28.5-61.7). Formales,
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the rate was74.2 / 100,000 I year (95% CJ.44.5 - 103.8), and for females, 12.3

/100,000 /year (95% CJ. L5 -23.1).

There was one homicide during the study period. The descriptive information

below pertains only to the deaths from suicide.

6.9.2 D emographic Characteristics

84% of the suicides occurring during the study period were in males (26/31).

Age at death for males ranged from 18 to 38 years, with a ffrean of 26. Age at death

for females ranged from 17 to 26 years, with a mean of 23. Figure 18 shows the age-

and sex-specific morlality rates. 94o/o of suicides were Inuit (29131), with the

remainder being Caucasian. Marital status was recorded as "single" on the death

certificate in65Yo of cases, "Manied" inI9%o, and no status recorded in16%. 48%

were recorded as being employed, and23%o as being unemployed; in29o/o, either no

death certificate was available or the emolovment section was not completed.
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Figure 18: Age-Specific Suicide Mortality Rates, Males and Females,
Kivalliq Region, 1987 -1996
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6.9.3 Suicide Methods Used

Twenty-six of the 31 cases had coroner's reports available, and a medical

chart and/or coroner's report was available in all but one case. Descriptive data were

extracted from the thirty cases where information was available.

In males, the main methods of suicide were hanging (62%) and firearm (23%).

Other methods were drug overdose and intentional drowning. Method of suicide was

not available in one case. In females, the main methods were hanging (80%) and

fìrearm (20%).
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6.9.4 Circumstances surrounding suicide

The most common immediate or "proximal" factors surrounding the suicide

were: Relationship problems or breakup (33Yo, l0/30), recent crime committed or up

on criminal charges (l7yo,5/30), and family problems (loyo,3/30). In33o/o of cases,

no obvious precipitating factor was recorded (10/30). In at least 23Yo of cases (7/30),

alcohol was consumed prior to the suicide, there was evidence that no alcohol was

consumed in37%(11/30), and it could not be determined if alcohol was consumed in

40% (12t30).

The most common place of suicide was the person's own home (67yo,20/30).

Less common locations were another person's home or outside the community.

Friends, relatives, or health / social services workers reported having observed

emotional distress in the decedent prior to the suicide in4lYo of cases (14130). Other,

less common behaviours noted were aggression, suicide attempt, and quitting job. A

recent voiced intent to commit suicide was repofte d in 13% (4/30). However, in 30Yo

of cases, there was no evidence recorded in the medical record or coroner's report of

any unusual behaviour prior to the suicide. Suicide notes were left in only |7o/o of

cases (5/30). Chart review indicated that20o/o had visited the health center or social

services depaftment in the week prior to the suicide (6/30).

Of the cases where this data was available,2TYo of people who committed

suicide had at least one psychiatric diagnosis recorded on their medical charts (8/30):

diagnoses included alcohol abuse, drug abuse, depression, schizophrenia and

personality disorder. 13% (4130) had a past history of being physically abused

recorded on the medical record or coroner's report, andTYo (2130) had a recorded
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history of being sexually abused. 33% (10130) had instances or periods of alcohol

abuse recorded on the medical chart, and l7o/o (5/30) had a history of illicit drug use

recorded. Previous suicide attempts were noted in23o/o (7130), and a history of a

family member committing suicide was noted in l0% (3/30). A previous criminal

record was presentin l7o/o (5/30), and criminal proceedings were pending in I3o/o

(4130, all male).
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6.10 Comparison with NWT and Canadian Rates

Table 4 shows average total and cause-specific mortality rates for the Kivalliq

Region, the Northwest Territories, and Canada Average for the years studied, while

figures 19 and 20 show the data in graphical form.

Overall mortality rates for the Kivalliq Region were higher than those of the

Northwest Territories and Canada as a whole during the same time period. Infant

deaths (including SIDS), cancer, suicides, unintentional injuries and respiratory

deaths were all markedly higher in the Kivalliq Region than in the NWT or Canada as

a whole during this period. Causes of death with a rate ratio, compared to Canada as

a whole, of 3.0 or higher were: SIDS (8.9), prematurity (8.6), lung cancer (4.1),

accidents and adverse effects (3.9), and suicide (3.5). The lowest rate ratio was that

for cardiovascular diseases. which at 0.8 was similar to the rate for Canada.
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Table 4 : Average Total and Cause-specific Mortality rates for Kivalliq Region,
NWT, and Ganada,1987-1996 (age standardized to the total l99l population of

Canada)

Cause

All causes

All cancers

Luns Cancer

Cardiovascular Diseases
Respiratory Diseases

Age- Stand ar dized Morlality
Rates

(Deaths / 100,000
Population)

Accidents and Adverse Effects
(excluding homicide and
suicide)
Suicide

Kivalliq

Infant Mortality

t26t.7
368. I

N\ryT

Cause

208.1

Infant Mortality Rate

895.3

216.9

Perinatal Mortalitv Rate

224.2

Canada

r 61.3

SIDS rate

128.6

81 .9

Congenital Anomalies

225.3

Prematurity / Respiratory
Distress Syndrome

Rate Ratio
(Kivalliq:Canada)

148.1

703
l9l .8

81.1

45.1

50.3

26t.1

Infant
(Deaths

60.3

29.6

32.9

Kivalliq

Mortality Rates
' 1.000 livebirths)

1.8

1a
IJ

îô I
J ¿.J

1.9

^aaz).J

4.1

NWT

0.8

7.r

t2.9

2.7

1A

r 1.1

Canada

3.9

8.6

1.9

2.1

6.5

3.5

t.4

7.3

0.8
2.0

1.0

5.0
a^).¿
8.9
t.2

8.6
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Figure 19:
Between Canada,

Comparison of Average Total and Cause-Specific Mortality
Northwest Territories as a Whole, and the Kivalliq Region:

1987-1996
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Figure 20: Comparison of Infant Mortality Between Canada, Northwest
Territories as a \ilhole, and the Kivalliq Region: Average Mortality Rates, 1987-

r996
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6.11 Adequacy of Death CertifTcation

Of the 316 deaths occurring during the study period, there were 226 where a

death certificate was available for review. Of these,40 (18%) contained major errors

in completion as designated by Farquhar et al. In 26 cases, these effors rendered the

certificates unsuitable for assignation of an ICD-9 diagnostic code. Types of major

elrors included listing a mechanism of death or nonspecific condition, such as cardiac

arrest, as the underlying cause of death (l 1 cases), improper sequencing of events

leading to death (19 cases), and competing causes of death listed on the same line (10

cases).

This left 200 death certificates which were amenable to ICD-9 coding, and to

subsequent comparison to the codes that had been arrived at by means of the

investigator's chart review. Fifty-five of these 200 certificates did contain the minor

completion enor of listing a mechanism of death (e.g. cardiac arrest) as the

underlying cause of death, but qualifuing it with an etiologically specific cause of

death.

Of these 200 cerlificates, there were 152 where there was perfect agreement

between the investigator-assigned ICD-9 code and that extracted from the death

ceftificate, and34 cases in which the two codes differed (341200:17%o). Of those

34, there were twelve cases where the ICD-9 major category differed between the

chart review and death certificate (121200: 6o/o), and22 cases where the two codes

differed as to specific cause of death, but agreed as to ICD-9 major category (221200:

11%). New information from autopsy done after the initial death certification was

responsible for thirteen of the 34 total discrepancies in ICD-9 code (five of the twelve
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major discrepancies, and eight of the 22 minor discrepancies). It is not known

whether revised death certificates were issued at the time of autonsv.

Combining the two categories of (a) those major certification effors that made

assigning an accurate ICD-9 code impossible and (b) diagnostic errors, 38 of 226

death certificates (I7%) contained eÍrors which would prevent accurate cause-of-

death categorization. if revised death cerlificates were in fact issued at the time of

autopsy, this figure would be reduced to 33 of 226 certificates (15%).

For clarity, these results are presented in flow chart form in fìgure 21.
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Figure 21: Errors in Death CertifTcate Completion and in Diagnosis of
Underlying Cause of Death
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Chapter 7: Discussion / Implications for Prevention

7.1 Overall Mortalitv Pattern

When comparing the mortality pattern of the Kivalliq region to the other

aboriginal groups reviewed earlier, several similarities are evident, most generally

that of high overall mortality rates compared to the largely European-descended

population of the nation as a whole. Another common factor was higher rates of death

at younger ages from injuries, including accidents and suicide, although homicides

were not a significant cause of death in this study. There were relatively higher rates

of respiratory disease compared to the nation as a whole, primarily at older ages. The

finding of increased cancer mortality, especially lung cancer, is compatible with an

increasing incidence of cancer mortality among some indigenous peoples. The types

of cancers identified here are in agreement witli previous data showing high rates of

lung cancer, but lower rates of breast cancer, among Canadian Inuit.

Cardiovascular death rates were relatively lower, compared to those Canada

and the NWT, than for other causes of death. It was previously noted that non-Inuit

were over-represented in this category, but it was not possible to determine rates for

Inuit only due to a lack of denominator information (that is, age-specifrc population

counts for the time period under study).

A pattern of relatively low rates of death from cardiovascular (parlicularly

cardiac) disease has been characteristic ofCanadian Inuit and to a lesser degree,

North American aboriginal peoples generally. This is in sharp contlast to the

indigenous people of Oceania, especially Australia, where high heart disease
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mortality at young ages is a key contributor to increased mortality rates and

diminished life expectancy. Similarly, diabetes was not at all a significant cause of

death in the Kivalliq population, in contrast to the situation among Canadian First

Nations, American Indians, New Zealand Maori, and especially Australian

Aborigines.

Notably, deaths classed as from infectious diseases were few, fitting the

pattern of a decrease in importance of infectious disease as a cause of death in

indigenous populations in North America generally. Tuberculosis, once a leading

cause of death among Canadian Inuit, was responsible for only two deaths in the

Kivalliq region during the study period. This decrease has also occurred in Australia

and New Zealand, but it appears that infectious disease remains relatively more

important as a cause of death among Australian aborigines. HIV/AIDS is a newer

infectious disease threat, whicli is a leading cause of death in the male 20-44 age

group in Canada; however, no deaths from HIV/AIDS occurred in Kivalliq during the

study period.

7.2 Infant MortaliW

The high rate of infant mortality in the Kivalliq region during the study period

is one of the most striking aspects of the data reviewed. As shown in figure 20,

Kivalliq infant mortality rates were substantially higher than those recorded for

Canada or the Northwest Territories. Increased post-neonatal mortality was expected

from previously published data; however, it appears that neonatal mortality, primarily

due to prematurity, was also increased compared to Canada and to the other

indigenous populations previously reviewed. These rates should be interpreted with

116



caution as no information is available on the accuracy of enumeration of births for

this period; undercounting of total births would falsely inflate the infant mortality

rates.

Infant morlality has been decreasing in Canada for decades, with a slowing of

this decrease in recent years. While the Northwest Territories have had dramatic

decreases in infant mortality over the last twenty-five years37, rates still remain

approximately double those of Canada as a whole. However, as shown in Table 4,

the infant mortality rate in Kivalliq for 1987-i996 was approximately five times that

of Canada as a whole.

Leading causes of infant rnortality were similar for all Canadian jurisdictions,

with neonatal mortality arising mainly from "perinatal complications" and post-

neonatal mortality being mostly due to SIDS, and to a lesser extent from congenital

anomalies.

Unfortunately, "perinatal complications" is a category which includes many

different diagnostic entities including respiratory distress syndrome, disorders related

to shorl gestation and low birthweight, maternal complications of pregnancy, and

complications of placenta, cord and membrane).e3 It has been pointed out that the

impact of premature birth is hidden by the use of this terminologyea, and this may

affect the comparisons made in this str-rdy. However, it is clear that there is a strong

link between infant mortality and low birthweight, which in turn is strongly linked

with prematudty.e3 Rates of deaths from prematurity and SIDS were both very high

in this study, while rates of death from congenital anomalies were no higher than in

Canada as a whole.
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Individual-level risk factors for premature births have been categorized as

follows: 1) stress on the mother or fetus e.g. poor and unmarried mothers, and those

suffering from anxiety or who have experienced extremely stressful events; 2)

genitourinary or systemic inflammation, e.g. sexually transmitted diseases, bacterial

vaginosis, urinary tract infections and asymptomatic bacteruria, and systemic

infections including pneumonia, peritonitis and even periodontal disease; 3) decidual

hemorrhage from damage to uterine spiral arteries, which has been linked to such risk

factors as maternal smoking, cocaine use, chronic hypertension, maternal trauma,

intrauterine growth retardation, and bleeding disorders; and 4) pathologic uterine

distension, such as that found in multiple pïegnancy and polyhydramnios.es

Other risk factors are maternal age less than 19 yearse6 or greater than 35

years.et In spite of the accumulated knowledge of maternal risk factors, trials of

population-based programs to prevent low birth weight and preterm delivery have not

shown conclusively beneficial results.es At the level of individual risk factors,

treatment of asymptomatic bacteruria has been shown to reduce the risk of preterm

birth. ee Scleening for and treating asymptomatic bacterial vaginosis in the general

prenatal population has not successfully redr-rced rates of preterm bir1h.t00

Unfortunately, prediction of pretelm labour at the individual level is difficult

as the presence or absence of these risk factors lacks sensitivity and specif,rcity. It is

known that there is a high prevalence of smoking in pregnancy in the Northwest

territories and Nunavut l0l, 
as well as a high incidence of sexually transmitted

diseases.l02
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Prevention efforts should be aimed towards reduction of maternal smoking,

primary prevention as well as early detection and treatment of sexually transmitted

diseases, promotion of early and regular plenatal care, and measures to promote good

mental health and nutrition in pregnancy. It is noteworthy that a minority of the

mothers of preterm infant decedents in this study had prenatal care classed as

adequate. It may also be that advances in non-health related areas such as education

and economic development could have a positive impact on reducing infant mortality.

In addition to efforts to lower the incidence of preterm labour, efforts to

minimize the case-fatality rate of premature births should also be made. The fact that

a majority of the infants died in the Kivalliq region, many at gestational ages often

compatible with survival, should prompt attention to issues of optimal medical care

and transport of critically ill infants. Remoteness from tertiary care facilities may,

however, impose some limits on the survival of very low birlh weight infants. With

regards to any possible role of medical care in neonatal death, the establishment of a

perinatal and maternal death review committee has been used as a mechanism of

establishing medical care defrcits in other jurisdictions.r03

With regards to SIDS, the importance of avoiding the prone sleeping position

has become increasingly apparent. It is notable that in this study, most of the infants

who died of SIDS were found in the prone position. Public education campaigns to

promote supine sleep position for infants in different countries have been successful

in reducing SIDS rates by 50o/o.t0a These campaigns have been shown to be extremely

effective in northern aboriginal populations. l0s Other risk factors are young maternal

age, low birthweight, multiple pregnancy, maternal smoking during pregnancy, and
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anemia among those pregnant women who smoke. Passive smoke exposure after birth

may also play a role in SIDS. Co-sleeping with parents may increase the risk of SIDS

if one of the parents smokes or has been consuming alcohol or other drugs. Data are

inconclusive as to whether breastfeeding confers protection against SIDS.l06

Preventive efforts should be geared toward the recommendations of the Canadian

Paediatric Society, which emphasize supine sleep position for normal infants,

avoidance of smoking and drug use during and after pregnancy, avoidance of

overheating, promotion of breastfeeding, and use of firm flat bedding for infants, with

sheets and light blankets as needed. 107

7.3 Suicide

Suicide is a major health problem in the Kivalliq region, with suicide rates

exceeding national rates by more than three times. The suicide rate is parlicularly

high among young males. Furthermore, it has been shown that the suicide rate in

Nunavut has been increasing.l0s It is important to note that reported rates may even

be underestimated due to possible misclassification of suicides as accidental

deaths.l0e A study of one Canadian Inuit community showed high rates of depression,

anxiety and alcohol abuse.l'o The Keewatin Health Status Assessment Study has

previously shown that l8o/o of those surveyed had planned or attempted suicide at

some time in their lives; multivariate analysis showed that a history of sexual abuse

had the strongest association with planned or attempted suicide."' However, most of

the positive responses were in females, while the majority of the completed suicides

in this study were among males. A str"rdy of Inuit youth in Nunavik, Northern Quebec

showed that solvent abuse, a parent with a drinking or drug problem and a history of
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physical abuse were significant factors in predicting suicide attempts.lt' A -ore

recent case-control study of suicides in Nunavik, 1982-1996, found associations

between suicide and lifetime psychiatric diagnosis, symptoms or treatment, as well as

with non-psychiatric illnesses. In that study, cases were more likely than controls to

have utilized health care services in the preceding year. There appeared to be an

increasing trend in suicides over the study period.l l3

The descriptive data contained in this study suggest that substance abuse,

mental illness, and involvement with the justice system may have an impact on the

decision to commit suicide. Family or relationship problems were often immediate

triggers for suicide. In retrospect, it seems that signs of emotional distress were often

apparent to friends and family before the successful suicide.

The problem of suicide is a complex one, with no one obvious solution. The

root causes probably relate to societal stresses resulting from the extremely rapid

culture change undergone by Inuit in the last 50 years or so. The Royal Commission

on Aboriginal People's Special Report on Suicide has recommended a broad-based

approach to suicide prevention, to include "local prevention and crisis intervention

services; community development to address the most pressing local causes of

suicidal hopelessness and helplessness; and the opportunity to achieve autonomy and

self-determination as Aboriginal peoples."lla Efforts to improve general social and

economic conditions at both territorial and community levels may be effective for

primary prevention. It is hoped that the establishment of Inuit self-government in the

Nunavut Territory will contribute to a greater sense of hope and self-determination

for Inuit youth. Ongoing public education regarding recognition of suicidal
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behaviours and awareness of community supports may be helpful approaches to

secondary prevention. Mental health concerns have taken a high priority for Nunavut

health planners; in recent years, access to psychiatric consultants and mental health

workers has increased for Kivalliq residents, and a new "mental health framework"

has been put forward by the Nunavut government outlining a plan for consistent,

integrated mental health and addictions services for its citizens.

7.4 Unintentional Injury

Mortality rates for accidents and adverse effects were elevated compared to

Canada and the Northwest Territories. It must be noted that this ICD-9 category

includes complications of surgery, a category which is obviously qualitatively quite

different from other types of unintentional injury. In this study, in fact, a number of

deaths in this category (9143) were judged as being due to surgical complications of

various types. However, the majority of excess deaths in this category (compared to

Canada as a whole) were in the 20-44 age group, and only one death in this age group

was from a surgical complication. Thus, the overall pattern is consistent with other

reports of elevated risk of injury death among Canadian Inuit.T This pattern has also

been observed among Greenlandic Inuit, and Bjerregaard has pointed out that there

are intrinsic hazards to traditional hunting and fishing activities.l '5 One may

speculate that accident case-fatality rates may be increased by the often extremely

cold temperatures of the environments in which the injuries occur.

Opportunities for prevention of injury deaths are often conceptualized in the

form of Haddon's Matrix, which involves examining human, environmental and

vehicular factors before, during, and after the injury-causing incident.ll6 Cohen has
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introduced to this model the supplementary concept of the "Spectrum of Prevention,"

which includes recognizes the different levels that prevention activities must work on,

from policymaking and legislation at the highest levels, through community- and

individual-level educational efforls at the other end of the spectrum.llT

Each type of injury requires consideration as to appropriate preventive

measures. Boat safety has been identified as a priority in the NWT and Nunavut and

in recent years, a Small Boat Safety Awareness Program has been targeted to youth in

many Northern communities. With respect to ATV accidents, production and sale of

three-wheel all-tenain vehicles was discontinued in the late 1980's due to their ooor

safety record. Promotion of safe driving and helmet use on ATV's and snowmobiles,

by either educational or legislative means, continues to be of great importance -

especially considering the low rates of helmet use endorsed in the Keewatin Health

Assessment Study and in the Aboriginal People's Survey in 1991. As firearms were

involved in a number of deaths in children, regulation and promotion of safe firearm

storage should be an ongoing priority. Prevention of death and injury from house

fires can include legislation strengthening standards for building codes and smoke

detector installation and maintenance, in concert with school- and community-based

fire prevention initiatives (such as smoke detector giveaways and promotions).1 l8

Anti-smoking activities may also reduce risk from housefìres caused by cigarettes.

Alcohol use played a role in several of the injury deaths examined in this

study. Alcohol has been previously identified as a major contributor to injuries in

Greenland Inuit,lle and Canadian data have shown that heavier drinkers suffer more

injuries than those who drink less often.r20 Although Nunavut residents drink less
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frequently than Canadians as a whole, they are more likely to drink heavily when they

do drinkl0l, and those who follow this pattern are likely at increased risk of injury.

Efforts aimed at reducing the incidence of binge drinking may help to reduce the rate

of injury fatalities.

7.5 Cancer

Previous studies have shown relatively high rates of certain cancers among

Inuit: these include cancers of the lung, cervix, nasopharynx and salivary glands. On

the other hand, Inuit have been shown to be at low risk for cancers of the bladder,

breast, endometrium, and prostate, as well as fol hematological cancers.l2l

Lung cancer was clearly the most significant cause of cancer identified in this

study. It is well known that Canadian Inuit, both male and female, have among the

highest lung cancer rates in the world.l22 Extremely high smoking rates,l0l;lz3 starting

from an early age,tz4 are no doubt the primary cause of this, and it is evident that

almost all lung cancer decedents in this study had a past history of smoking. Other

possible risk factors have been proposed, such as genetic susceptibility, extreme cold,

dietary lack of vitamin A, and respiratory irritants such as carving dust, seal-oil

smoke or kerosene smoke. 122

Smoking prevention efforts will be of paramount importance in reducing lung

cancer rates. Tobacco control strategies being implemented to varying degrees in

Canada have focused on cigarette pricing, packaging and product information, point-

of-sale regulations, bans on indoor public smoking, community- and school-based

education campaigns, access to smoking cessation programs, and litigation against
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tobacco companies.'tt t'6unfortunately, no method of early detection has yet been

shown to reduce lung cancer deaths.l2T

Colon cancer and other gastrointestinal cancers were the next most common

malignancies identified. Inuit have historically been at lower risk for colorectal cancer

than canadians as a whole12l A diet high in fat and low in fibre, smoking, alcohol

consumption and genetics have all been irnplicated in the causation of colorectal

cancer. Early detection of colorectal cancers with fecal occult blood testing beginning

at age 50 may be effective in preventing some deaths,l2s however, the number needed

to screen to prevent one death is very large. Screening colonoscopy every ten years,

starling at age 50, has also been proposed as an effective screening strategy; however,

this is an invasive and resource-intensive strategy that may not be well accepted by

many. Finally, many expect more accurate non-invasive screening tests for colorectal

cancer to be developed in the future.

Nasopharyngeal cancers were the next most common malignancy causing

death during the study period. It is well known that Inuit are a higher-risk population

for this cancer, along with Southeast Asians, especially those from Southern China.

Risk factors for this disease include consumption of salt-preserved foods, infection

with the Epstein-Baru virus, genetic susceptibility, and possibly smoking and alcohol

consumption.l2e Health care providers in the region need to be vigilant about the

possibility of this diagnosis in patients with ear, nose and throat complaints,

especially neck masses and unilateral ear effusions in older adults.

Although there is a high reported incidence of cervical neoplasia among Inuit

womenl3O, there were no deaths from cervical cancer during the study period.
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Regular cytologic screening will remain important in controlling this very preventable

malignancy. It was estimated tha| 53Yo of eligible women were screened in the

Kivalliq region during the years 1991-1994, indicating substantial room for

improvement.l3l A portable colposcopy pïogram has improved the accessibility of

follow-up for abnormal Pap smears in the Kivalliq region.l32-l3a Interventions aimed

at STD prevention and condom use may also be effective in maintaining this low

mortality rate from a relatively comffroll malignancy.

As previously mentioned, breast cancers have traditionally been less common

among Inuit than in the Canadian population as a whole. However, there is some

evidence that the incidence of breast cancer in Inuit women may be increasing.l35

Modifiable risk factors for breast cancer include delayed childbearing, current oral

contraceptive use, and alcohol use, and possibly smoking.l3t Ho*euer, there is

currently no evidence for a successful population-based primary prevention

strategy.136 The.e is evidence that regular mammography every one to two years for

women aged 50 to 69 can reduce breast cancer morlality by up to 30o/o, by identifl,ing

breast cancers at an earlier, more tleatable stage.l37 138 More recently, the issue has

been clouded by a controversy over whether or not the best evidence supports the

efficacy of mammography.l3e However, it is undeniable that remoteness from medical

centers reduces Kivalliq women's access to mammography screening compared to

Southern Canadian women. Cumently, screening is available in Churchill once ayear

for those who request it, but there is no organized population program. As with all

screening programs, the expected benefits must be weighed against possible
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opportunity costs arising from the allocation of scarce resources among different

health programs.

7.6 Respiratory Disease

As is the case with lung cancer, measures to reduce tobacco use will be the

most impofiant measures to prevent deaths from respiratory disease and cancer.

Aggressive control of tuberculosis (TB) outbreaks is necessary to prevent long-term

sequelae of pulmonary TB, as well as detection and treatment of latent tuberculosis in

high-risk individuals and populations. The Advisory Coucil for the Elimination of

Tuberculosis has identified the most important components of such a TB contro^

p.ogram.la0In addition, vaccines are available for some of the organisms responsible

for serious respiratory infection. Pneumococcal vaccines are available for both adults

and children, and routine infant immunization against this organism has recently been

introduced to Nunavut. In addition, some have recommended expanding routine

annual influenza vaccination to include both healthy adults and children.lal

The number of child deaths from respiratory infections during the study

period was pafticularly concerning. No one infectious agent was responsible for all

the deaths. General measures to reduce ovelcrowding and passive smoke exposure

may go some way towalds reducing these death rates. There may be a role for

passive immunization against respiratory syncitial virus (RSV), targeted to the most

vulnerable childrenta2 to reduce the burden of illness from the frequent epidemics that

plague the circumpolar regions.'o' In a position paper, the Canadian Paediatric

Society has recommended monthly intramuscular Palivizumab during the RSV

season for high-risk infants. "High risk" is defined as "a) children 24 months or
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younger with BPD (bronchopulmonary dysplasia) who required oxygen within the six

months preceding the RSV season, or b) infants born at 32 weeks gestation or earlier

who are six months of age or younger at the start of the RSV season.:'>144 However,

the problems of defining an "RSV season" in Nunavut, which can experience year-

round epidemics, and determining which Inuit infants are at sufficiently high risk to

warrant prophylaxis, are issues that require further study. Expanded routine

immunization programs against other serious childhood infections, as mentioned

above, now include vaccination against Streptococcus pneumoniae andvaricella

(chickenpox). The National Advisory Committee on Immunization(NIACI) has also

recommended addition of the Group C Meningococcal vaccine to the routine infant

immunization schedule,las but as of July 2002,this had not yet occuned in Nunavut.

7.7 Cardiovascular Disease

During the study period, rates of death from cardiovascular diseases were

lower in Kivalliq than in Canada as a whole. It has been noted that Inuit in Alaska,

Greenland and Canada have relatively low rates of ischemic hearl disease compared

to the non-Native populations of those countries, while risk of stroke is similar to or

higher than that found in non-Native groups. '06. Ther" is a body of literature on

possible cardioprotective effects of the traditional Inuit diet.86;ra7

With respect to major cardiac risk factors, the Keewatin Health Assessment

Study found that in comparison to the population of Manitoba, Keewatin Inuit had

more favourable lipid profiles, a lower prevalence of hypertension (except in men

aged25-44), but double the smoking rate, and a higher prevalence of obesity in
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women.146 A study of physical fitness of Inuit in a Canadian central Arctic

community, over aT)-year period (1970-1990), showed pronounced decreases in

overall f,ttness levels.las With increasing adoption of Southern ways of living, one

may predict a future increase in the prevalence of ischemic heart disease among

Inuit.lae Reduction in smoking, and promotion of exercise and consumption of marine

food are potential avenues for prevention ofincreased rates ofheart diseaselae It is

encouraging that in the above-mentioned study of physical fitness, community

members who maintained an active lifestyle had similar high levels of fitness to the

group studied in 1970.148 Pauktutiit, an Inuit women's organization with a special

focus on population health, has been involved in tobacco use reduction initiatives in

recent years. l50

7.8 Medical Charting and Death Certification

Previous studies have shown major errors in the Cause of Death statements in

16 to 33o/o of death certificates reviewed. e2 l s l;1s24 study done done in a canadian

teaching hospital showed a33%o major enor rate, which was reducedto 160/o after an

educational intervention aimed at those completing the certificates.e2 The major error

rate of lSYo in this study, while indicating the need for improvement, compares

favourably to other jurisdictions studied. However, these criteria only consider the

method of filling out the death certificate, and do not take into account the accuracy

of the diagnosis made at the time of death. A previous study comparing death

cefiificate diagnoses to autopsy reports showed discrepancies requiring a change of

ICD-9 major category in29o/o of certif,icates studied.l53 Interestingly, a cause of
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death validation study in the Northern Territory of Australia, which may be expected

to share some characteristics with the Kivalliq population, showed major

misclassification errors in only 8% of death certificates when compared with chart

review data, and these included diagnostic, certification and coding errors.'to In this

study, comparison of certif,red cause of death to a diagnostic gold standard was not

always possible for a variety of reasons; an autopsy was not performed in many cases,

and death cefiificates may have been missing or incorrectly completed. Within these

limitations, one can be somewhat reassured by the finding that 83o/o of available

certificates permitted valid cause-of-death categoúzation, at least within ICD-9 major

category. However, the overall number of errors, both minor and major, indicates

definite room for improvement. While diagnostic abilities in remote areas do not

match those in areas closer to medical centers. routine orientation of Northern health

care workers to proper death certification practices would be helpful in bringing and

keeping accuracy and validity of the certificates to a high standard.
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7.9 Limitations

There are several limitations to this study. First of all, it must be noted that

the population under study is small, and this leads to wide statistical variation in

mortality rates from year to year. Although an attempt was made to minimize this

effect by calculating the rates as annualized over a ten-year period, this factor must be

kept in mind when interpreting the results.

Some limitations are inherent in the process of classifliing deaths with

reference to a single underlying cause. As previously reviewed, this can lead to

significant loss of information in complex illnesses. This is particularly true for the

elderly where multiple causes of death are more common and chains of causation

more difficult to untangle.

In terms of the overall rates calculated, errors could arise either from

undercounting or overcounting the number of deaths (the numerator), or from errors

in census data used for the population estimates (the denominator). A signifìcant

undercounting of deaths is unlikely as several sources were reviewed in order to get

as complete a listing of deaths as possible during the time period studied. It should be

noted that for the years 1987-1996 Statistics Canada data report only 250 deaths for

the Kivalliq region, as opposed to the 3 l6 deaths uncovered by review of charts and

KRHB logs. For each year during the study period, Statistics Canada repofts fewer

deaths than were counted using this study's methodology. Only for 1987, the first

year of the study period, did Statistics Canada report more deaths (30) than could be

accounted for by chart review (21). Thus it appears that official statistics

underestimate the number of deaths in the Kivalliq region. It is uncertain why this
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occurs: possible explanations could include non-registration of deaths, or failure to

include some out-of-territory deaths in the official Kivalliq statistics. It was not

possible to independently verify the Statistics Canada birth information for the years

studied; if a similar undercounting of births occurred, it could result in a false

inflation of infant mortality rates.

Overcounting of deaths could occur if a decedent's usual place of residence

was outside the Kivalliq region; however, information for place of residence was

available for virtually all the decedents studied, so this effect is not likely to be

significant. Regarding the denominators used, no data could be located on census

participation in the Kivalliq Region for the period under study. If the total population

was undercounted for these vears. the calculated mortalitv rates could be

overestimates.

Another problem with validity of the calculated rates is the heterogeneity of

the population studied, with non-Inuit accounting for approximately 9Yo of the

population and 6Yo of the deaths studied. This limits the generalizabllity of the results

to Inuit populations. This effect can be seen most clearly for cardiovascular deaths,

where 17%o of the decedents were of Caucasian ethnicity. However, age-specific

census data used for the denominators in rate calculations did not contain information

on ethnicity. Furthermore, variation between communities or between different Inuit

social groupings could not be accounted for within the methodology of this study.

There was potential for rnisclassification of ethnicity when enumerating

deaths. However. Inuit status was clear in almost all cases from examination of
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Health Care Number (which codes for ethnicity), medical charting and name of the

decedent.

Several of the study's limitations can be attributed to the problems inherent in

medical chart review as a research tool:

a) cause of death as established by chart review could be misclassifred

due to diagnostic or charting errors by the health professionals

involved in recording the details of the death. As well, the author of

this study is not a trained nosologist, although wHo guidelines for

coding cause of death were followed as closely as possible.

b) In several cases, a death certificate was not available and there were

insuff,rcient data on the medical chart to assign a cause of death. This

contributed to a relatively high number of deaths classed as "unknown

cause." This, of course, impacts on the accuracy of the other rates.

This effect is likely very small in the case of suicides and accidents,

and probably greater for cardiovascular and respiratory deaths.

c) The descriptive data regarding circumstances and risk factors for each

deaths were often not recorded in the medical char1. Medical charts

may not be reliable indicators of a history of physical or sexual abuse,

since it is likely that these problems are undereported to health care

| \\ | \¿\provtders.
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Variations between Kivalliq communities could not be examined due to the

small numbers involved. Thus, this study lacked the ability to uncover possibly

significant differences in mortality patterns between communities.

Another significant limitation is the lack of cultural context in presentation of

the data. The information reviewed to put the data in context was gathered from

conventional scientific and health services literature, which generally lack input from

Inuit. Examination of Inuit understandings of and meanings given to deaths, at

different ages and from different causes, would be essential to a full understanding of

the significance of these findings.

Finally, it must be recognized that there are significant health problems which

may not cause death and thus are not captured by a study of a population's mortality.
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It is hoped that the foregoing data may be useful to community and territorial

leaders, health planners, and health care personnel in prioritizing health and safety

programs and formulating public policy in the Kivalliq region. Identified areas of

concern include mortality due to premature bifth, SIDS, unintentional injuries,

suicide, respiratory disease and lung cancer. Worthwhile health sector initiatives

could include efforts to improve maternal and infant health (including ongoing SIDS

public education), anti-smoking initiatives, mental health and addictions

programming, and vehicle and water safety programs. Efforts to maintain the

currently relatively low rates of heart disease and diabetes could involve promotion of

traditional healthy foods and physical activity, and could prevent many avoidable

deaths in the future.

It should be noted that many of these health problems are linked to

disadvantaged socioeconomic status. Efforts to narrow the mortality differential

between the Kivalliq region and Canada as a whole will likely require efforts in all

spheres of activity: not only in the health care sector, but also in the areas of

education, housing, social services, justice and economic activity and development in

both the private and public sectors. In addition, and perhaps most importantly, many

health inequities relate to the multiple losses suffered by tlie Inuit as effects of Euro-

Canadian colonization. As the Inuit of Nunavut move towards a regaining of self-

determination, there is an increasing demand for corresponding increases in Inuit

economic and governmental participation and control, with emphasis on traditional
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language and knowledge integrated with modern technologies and concepts. It is

difficult to predict how these developments will affect health status. However, it

seems likely that addressing these broad determinants of health will prove at least as

important as health sector programs in the long run.
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Appendix A: Map of Nunavut
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Appendix B: Questionnaire Form
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Name:

D.O.B.:

Age at Death:

Sex:

Keewatin Mortalify Study
1987-L996

Ethnicity: _ (Self identified; 1=lnuit, 2=Caucasian, 3:First Nations, 4=Other)

Cornrnunity of Residence _
2: Whale Cove
3: Rankin Inlet
4 = Chesterfield Inlet

Date of Death: _ J __J __@lmly)

Place of Death:__ l-7: see above codes
8 : Churchill
9: Winnipeg
10 = Yellowknife
11 : Other (specify)

_ (O=male, 1:feurale)

(dlnly)

(Delete after Data merged)

Occupation:

I = Arviat

Marital Status: _ (S:Single, M:Married, W:Widowed, D:Divorced or separated)

Death Resistration Data :

Cause of Death: la.

5:Baker Lake
6: Repulse Bay
7 : Coral Harbour

ICD - 9 Code:

2.
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Chart Data

Cause of Death:

ICD - 9 Code:

General Information:

Smoker at the time of diagnosis of terminal illness?

Srnoker in past?

Alcohol directly involved in death?

Drugs directly involved in death?

Was autopsy done?

Autopsy result:

Specific Inforrnation re: Cause of Death

Infectious Disease

_ (o: Yes, 1 : no.2: unknown)

Smoking in Household?

Number of people in Household?

Evidence of Malnutrition?
(ie. Wt < 5tr' o/oile or crossed
2 o/oile lines)
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CA of Cervix / Breast / Prostate / Hepatoma

Previous Hx of STD?

Pap smears up to date at dx?

Screening mammogralns done?

Screening DRE / PSA done?

HbSAg +?

Hepatitis C +?

AFP screening done before dx?
(for Hep B/C +)

CVS

lHypertension?

Diabetes?

Hyperlipidemia?

Farnily hx of lieart disease?

- 
(o: ves, I = no,2: unknown)

Morbid Obesity?

Accidents

ATV, Snowrnobile

All

Boat

Boat
Boat

Atl

All

Hypothermia

Fire
Fire

Helrnet Used?

Ever had safety course?

Able to swim?

Wearing PFD?
PFD in boat?

Equiprnent Malfunction?

Equiprnent absence?

Proper clothing for weather?

Srnoke detector in Home?
Smoking in bed?
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Suicides

Ever sought help for mental or social problerns?
chart)

Seen by health care worker in previotts week?

History of Sexual abuse? (as victirn)

History of Physical abuse?

Previous Criminal Conviction?

Criminal Proceedings Pending?

Previous Suicide Attempts chafted?

Family l.ristory of Suicide?

History of drug abuse?

History of alcohol abuse?

Psychiatric Diagnosis on charl?

_ (0: yes, 1 : no / not noted on

If so, specifu:
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SIDS or Unexplained Infant deaths (UN, age < 2 years)

Maternal age at time of birth: _ _

Gestational age at birth:

Maternal smoking in pregnancy? _(0 : yes,

If yes, quanti!: _ ppd.

Smoke exoosllre after birth?

Maternal Substance abuse in pregnancy? __ If yes, which sttbstances:

Sleep position: _ (1 = supine, 2: prone,3 : side,4 = variable, 5 : unknown)

Sleep in parents'bed? _

Evidence of Malnutrition / FTT?: _
(< 5"'%oile or cross 2 %ile lines)

Adequacy of Prenatal Care (as per standards): 
- 

(0: adequate, 1 = interrnediate,
2 = inadeqr-raÍe, 3 : unknown)

Type of feeding?: _ (1 : breast,2: bottle,3 : both,4 = other, 5: unknown)

Previor"rs sibling with SIDS? _

Maternal anemia in pregrrancy? _

Lung Cancer, COPD, and infectious diseases

History of active TB?

Or TB prophylaxis? _

wks.

Parity: G_P_

Type of Delivery:

l:no,2=unknown)

History of Nickel Mining?

Or Other mining?

Other Comrnents:
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