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ABSTRACT

The Problem:

Natives in Canada suffer from high rates of morbidity and mortality
in comparison to the Canadian population. Investigation of this inequity
has been hampered by a lack of valid health statistics on native
populations. This thesis assesses native mortality through a study of
three potential sources of native mortality statistics using routinely
collected data.

Purpose: Assess native mortality in Canada

Objectives:

« Measure mortality indicators using a computerized record 1linkage
of government Indian administrative records with the Canada
Mortality Database.

- Compare native mortality indicators based on the Tinked files, on-

reserve deaths, and Medical Services Branch native client
files.

- Relate mortality amongst natives with respect to the Canadian
population.

» Determine if there is a contribution of "rural" living to native
mortality.
Background Information:
This thesis provides extensive background information on approaches
to studying native mortality and the results of previous studies of the
health and mortality risk by disease for natives. A methodological review

of the process of record linkage is also provided.
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Data sources:

Three sources of data are used to assess native mortality: i) a
generated computerized record linkage of the Department of Indian Affairs
and Northern Development (DIAND) native "Event" file with the CMDB, 1i1)
CMDB records of deaths occurring on reserves, and iii) records of native
clients of the Medical Services Branch (MSB) of Health and Welfare Canada.
The MSB files provide death information aggregated to the ICD chapter
level, whereas more specific information is available from the other two
native files. Comparison populations are derived from the seven provinces
with reserve coding of deaths and a subset of "rural" census divisions

which include a reserve in these provinces.

Period of Study:
The record linkage includes deaths recorded with DIAND as occurring
in 1981. The average annual mortality rate for the two other native files

and comparison populations are derived from 1979-1983 records:

Methods of Analysis:

Analysis are based on age-sex specific; mortality rates, 1life
expectancy, and survival; age-standardized cause-specific mortality rates,
standardized mortality ratios; potential years of 1ife lost to age 75
(PYLL) and rates of PYLL; crude and age-standardized proportional
mortality ratios; and mortality rankings based on age-standardized
mortality rates, potential years of life lost, proportional mortality
ratios, and standardized mortality ratios. Age group sex and cause
specific rates are appended for 6 age categories, namely: 0-1, 1-4,
5-14, 15-34, 35-64, and over 65.
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Results:

Natives are subject to higher mortality rates at all ages below 55
in males and 65 in females. In older age groups an apparently Tower
mortality rate is noted in natives than in the comparison populations.
This elderly reduction has a substantial effect on the measurement of 1ife
expectancy at birth but does not effect the measurement of survival
probabilities to all ages below 75 which are lower in natives.

Natives are noted to have higher mortality from: all causes; ICD
chapters; infective and parasitic disorders, mental disorders, symptoms
and i11-defined disorders, accidents, poisoning and violence; and disease
categories of; alcoholic psychosis/alcoholism, motor vehicle traffic
accidents, pneumonia, fires, drowning, suicide, homicide and accidental
poisoning.

Female natives are at higher risk for cancer of the uterus
(including cervix) and cirrhosis of the Tiver. Natives also appear to be
at higher risk for several other ICD chapters and some disease aggregates.

Native populations are at Tower risk from: ICD chapters; neoplasms,
and circulatory disorders; and disease aggregations of; digestive tract
cancers, colorectal cancers, lung cancer, and coronary heart disease.
Native males have a lower risk for cancers of the bladder and brain.

Female natives have a lower risk for cancer of the breast

Comparison of Data Sources:

Differences in the absolute measurement of rates between the three
native data sources are identified. The MSB file is approximately 20%
greater than DIAND-linked files and 30% greater than the on-reserve
deaths. The relative contribution of various causes of death appears to
be consistent.

Despite a potential underestimate by using the on-reserve deaths,

this measure of native mortality has a significantly elevated mortality
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experience from the "rural" comparison population in many of the

potentially lifestyle associated diseases.

sources of Error in this Study:

In the development of the linked records from the DIAND event file
and the CHDB the potential axists for an error of up to 11% from unmatched
records and an additional 9% from the late reporting of deaths to DIAND.
The on-reserve deaths may be effected by: inaccurate coding of on-reserve
residence in determining the population at risk, inaccurate coding of on-
reserve residence on death certificates, and non-status persons coded as
dying with a residence on-reserve. A potential underestimation of true
mortality by 30% may exist through using this method of mortality

ascertainment. The MSB files have not been fully examined by this thesis.

Conclusion:

Natives in Canada carry the burden of increased mortality in
comparison to the general Canadian population.

The potential exists for three separate data sources to be used %o
assess mortality among native populations. Each of these data sets has

limitations which restrict their use.
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1. INTRODUCTION

Natives in Canada carry the burden of a higher level of morbidity

and mortality in comparison to the general Canadian population.
Investigation of this inequity is hampered by the dearth of vital
statistics on native populations. No method of current data collection in
Canada has been proven to provide reliable or valid statistics on the
mortality of native populations. Available jnformation suggests that
natives are at considerable risk for certain causes of death. This thesis
will expand on the available information and will help prove the validity
and reliability of currently used data sources.

A multitude of parties are involved in the provision of health care.
Individuals, band councils, municipal agencies, provincial governments and
federal government departments all share in the provision for health care
without a clear definition of responsibility. This thesis involves four
sectors of the federal government who contribute to the provision of
native health; The Department of Indian Affairs and Northern Development
(DIAND) who are mandated with the provision of services to registered
natives, The Indian and Northern Health Services of the Medical Services
Branch (MSB) of Health and Welfare who ensure the provision of health
services to natives in Canada, Statistics Canada, and the Disease
Surveillance and Risk Assessment Division of the Laboratory Centre for
Disease Control (LCDC) in the Health Protection Branch of Health and
Welfare Canada. It is through the encouragement and support of LCDC that
this study is undertaken.

This thesis will explore two previously used measures of native
mortality and will introduce a new technique to assess native mortality.
These three approaches address natives from different perspectives. MSB
collects vital status information on their native clients. LCDC has used
the residence coding on death certificates to identify a native

population. The new strategy involves the development of a file through
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a record linkage of DIAND administrative files with the Canada Mortality
Database {CMDB) at Statistics Canada. Variations between these study
groups relate to differences in the populations under study and in methods
of collection of data. Figure 1 illustrates the relative relationship and
the approximate size of the native populations used in this study in 1981.
The size of the intersecting areas are estimates and represent an
"unknown" in comparing studies of native health.

The conceptual framework for the linkage component of this study was
developed in 1986 by LCDC and the DIAND "event" files were obtained late
in that year. A request for linkage of deaths from these files to the
CMDB was submitted to Statistics Canada in June of 1987. Permission for
use of the death records in the CMDB was obtained from the Provincial
Vital Statistics Registrars in late 1987. Processing of the DIAND files
in preparation for the linkage was undertaken by Statistics Canada and
the computerized record linkage was performed in the spring of 1989. The
linked records were processed in the summer of 1989 by LCDC in preparation
for this study. This thesis originally focused on the availability of

mortality measures of on-reserve deaths and the DIAND Tinked files.

Goal and Objectives
The goal of the study was to:
Assess mortality of Canada’s Native Indians.
To achieve the goal of the study, the following objectives were
established:

» Develop mortality indicators based on deaths from the DIAND
event file linked with the CMDB.

« Compare the indicators based on the DIAND event file with
indicators based on on-reserve deaths.

- Compare native mortality to the Canadian population.

Data from MSB were to be obtained in published format for comparison
purposes. During the execution of study, MSB offered their data for
inclusion in the study. The availability of these data supported the
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original goal of the thesis and the data source was incorporated into the
study. The objective of including this data set is discussed in Section
3.3.

A potential factor which could explain the differences in mortality
between native populations and the Canadian general population is rural
residence. The process of developing the files for use in this study
allows for the selection of a comparison non-native population which also
Tive in rural areas of Canada. The final objective of this study was to:

. cOmpare mortality indicators of the on-reserve population
with mortality indicators of the population living off
reserves in census divisions which surround reserves.

Structure of the Thesis

Chapter 2 of this thesis will discuss what is known about studying
native mortality and what results should be expected based on a review of
the known Tliterature. Chapter 3 introduces and analyzes what is known
regarding the data sources used in this thesis. A discussion of the
theoretical aspects of record linkage is provided with an introduction to
the Statistics Canada computerized procedure.

Chapters 4 and 5 present the methods and results respectively.

Chapters 6 to 9 discuss various aspects of the study. Chapter 6
focuses on native mortality in comparison to the general population.
Chapter 7 extends the discussion of the data sources by noting the
potential sources of error, their magnitude and direction. Chapter 8
discusses the comparability of the various native data sets and comparison
populations. Chapter 9 reviews the overall 1imitations of the study.

Chapter 10 provides a series of specific conciusions and
recommendations based on this thesis.

This thesis is an epidemiological study of native populations and
has been undertaken as a step towards improving the health of native
Canadians. It is hoped that this thesis provides some answers and
stimulates more questions.



\ Medical Services Branch Clients
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Figure 1: Relative coverage of strategies for the data collection and
study of "Native" populations in Canada

Note: The intersecting areas are best estimates. The size of the populations are
estimated to the year 1981. The length of time each of the groups is studied
in this thesis varies from 1 year for the DIAND registered natives to 5 years
for MSB clients and on-reserve populations
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2. REVIEW OF THE LITERATURE ON NATIVE HEALTH STATUS
2.1 METHODOLOGY

A MEDLINE literature from 1980 to 1989 utilized North American
Indians as the key concept. Cross referencing was performed by the key

words of health status indicators, mortality and cause of death. A second

search, done for the Ontario Zone of the Indian Health Services of the
Medical Services Branch focused on Canadian studies of North American
Indians. These searches identified 57 and 39 references respectively.
The national and regional offices of MSB were contacted for any
unpublished information or government documents relating to native heaith.
A recent government publication incorporates a further comprehensive
Titerature search of Canadian studies on native health. The authors of
major studies on native health were contacted regarding recent
manuscripts. A1l articles were searched for relevant secondary references.
To synthesize this information into a practical format this chapter
is divided into three sections. Section 2.2 generalizes the methodological
Timitations noted in the studies on native health. Section 2.3 focuses on
selected major native regions which have been intensively studied. The
diseases of interest will be discussed in section 2.4. A synthesis of the
results from the literature is appended (Appendix A) to allow the reader

of this thesis to investigate any specific disease process in detail.

2.2 METHODOLOGICAL LIMITATIONS OF NATIVE HEALTH STATUS STUDIES

Most studies reviewed have focused on descriptive measures of native

health. The main differences between studies relate to:

. definition of the population to be studied

» determining the population at risk

- determining the number of events in the population

- defining a comparison population

- selection of the categories of analysis: i.e. time, age, sex,
ethnicity, and disease process

presentation of results

These topics will be discussed individually in the following section.
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Definition of the Population to be Studied

A single definition of native status does not exist. In Canada,
natives are classified on the basis of registration under the Indian Act
of 1876.%2 The federal government provides health care to registered
{status) Indians. The Inuit are frequently grouped with status Indians as
"natives". In some studies, mixtures of status Indians, non-status
Indians, Inuit and Metis may all be referred to as "natives".

In the United States more confusion exists. Similar to Canada,
provision of health services is based on a series of treaties signed in
the 18th and 19th centuries. The provision of these services is not
regarded as a statutory right.®> As a result the definition of native
status varies between tribes and is often based on a minimum percentage
of native blood ancestry. The determination of national native health
statistics is based on self-determined ethnic classification, which has
been noted to change between two United States Censuses.?

Alternatives of the definition of native status include: living on
a reserve,™ living in a county with a reserve,” and living in an area

serviced by a native health care facility.®

Determining the Number of Events in the Population

Many studies rely on death certificates to identify mortality
events. In Canada, ethnicity is not recorded on the national death
records. Native status is coded on provincial death certificate
registrations in Manitoba, Alberta, Saskatchewan and British Columbia
(until 1985). Geocodes for location of residence as on-reserve have
existed since 1971.

Other approaches to identifying deaths include the use of MSB staff
to identify events based on their knowledge of the community.® Some studies
incorporate all known cases within a specified region {e.g.Wotton,’®

Ward!?), or have amassed information from several different sources
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(e.g.Gaudette,!! Hildes™) into a single case series. The later two methods
assume complete capture of all cases.

Ethnicity is recorded on American death certificates. This item is
generally used to designate native status. The quality of the item was
checked by Mahoney® and the sensitivity assessed as 95% among a native

cohort. The specificity was not determined.

Determining the Population at Risk

Determining denominators is difficult. In Canada numbers of natives
are generally set using the DIAND register, despite known limitations.™
Census counts provide higher estimates of the numbers of natives. This may
be attributed to native status being self-determined on the Census form.!

For regional studies and case series reports, estimates of the
population are based on census estimates of population (e.g. Minuk!f),
native popuiation based on the DIAND register (e.g. Young'’), or patient
lists of natives in health care regions{e.g. Young®®).

In the United States reliance is placed on the Census to determine
native status, despite known aberrations.*® In a cohort study from New
York on the health experiences of the Seneca nation, native status was
determined from the tribal roll of 1951.02

Selecting a Comparison Population

The standardization of rates in many studies are to different
reference populations. This can 1imit the comparability of fesu]ts from
different studies.

Various populations have been selected to which native results are
contrasted. This is of particular concern when comparing standardized

mortality, morbidity or incidence ratios between studies.
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Categories of Analysis Based on Time, Age, Sex, Ethnicity, and Disease

This thesis focuses on the year 1981. Every attempt has been made
to capture studies and statistics which include this year. Aggregated data
from as early as 1953 is available.? Time series studies indicate that for
most causes of death, decreases have occurred over the past few decades.?
Mortality reduction among native groups have not proceeded at the same
rate and is a function of location.?

Subdividing populations is of interest when this can be done. Most
studies have size limitations which restrict subdivision. The presentation
of sex specific data is uncommon. Aggregation of age specific data is
rarely to similar age groupings. Mao limited the cause specific analysis
of natives to populations to under the age of 70.5 Studies of infant
mortality are often published separately.

Most studies use the International Classification of Diseases
(1¢D).2 Where possible ICD-9 or equivalent codings are presented for
disease entities selected for this thesis. Interpretation of the disease
classification according to the ICD may be unclear (e.g. Rhoades™). The
selection of diseases reported in any study appears to be a function of
their frequency as a cause of death. Aggregation into disease groups or
ICD chapters increases numbers at the expense of specificity. Cause
specific reports based on case series of an uncommon disease may have
drawn attention to a potential risk (e.g. Wotton®).

Tribe is a major determinant of the health status of natives.
Variations in tribal health status can be marked.® The reasons for these
variations may be genetic,“ lifestyle,” rate of acculturalization,®
socioeconomic®’ or other factors. Most studies aggregate all natives,
regardless of tribe, into a single heterogeneous category. Other studies,
aggregate at more regional levels yet include a variety of tribes.?®
Studies done at the tribal level may lack generalizability of results,

such as the work of Mahoney on a native cohort in New York.?
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In Canada, c]assificapion of native groups is on the basig of
language. There are 10 major language groups across the country with 58
separate dialects.? There are 576 registered bands® ranging in size from
2 to 9950.2 Aggregation of these heterogeneous populations 1into ohe
category is done without consideration of the variation between bands,

~dialect groups, and language groups.

Presentation of Results

Adjustment of rates has been done to g, variety of standard
populations. On occasion, crude ratés are presented® and comp~red over
time.30 Interchangeable methods of analyses in the form of age specific
mortality rates, Jijfe expectancy, or age specific mortaiity ratios may be
presented. A variety of statistical tests have been applied.

the exception of two New York papers,3132

Potential years of life lost (PYLL) has been defined in a variety
of fashions.® Inconsistencies and changes in definition regarding the age
range for PYLL make Comparisons illogical. PYLL rates are a recent
epidemiological phenomenon,™

Rank listing of deaths, rates, or PYLL by disease is dependent on
the level of aggregation of disease which varies between studies.

2.3 SPECIFIC APPROACHES T0 THE STUDY OF NATIVE HEALTH STATUS
T ealin 10 THE STUDY OF NAT

In this section, I will discuss: a national Canadiap study, one

regional area of Canada, and twe United States studies of native health.
These contributions present a variety of methods of collection, analysis
and presentation of data on native health. The data collected by Medica]
Services Branch™® haye become integrated into the thesis. The technical
discussion of this work will be addressed in section 3.3.
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2.3.1 On-Reserve Deaths in Canada
This thesis adopts the approach used by Mao,® Morrison® and

MacWilliam® of LCDC, and Beauvais’s thesis from McGill University® ip
studying native health in Canada. The known limitations of using on-
reserve deaths will be discussed in sections 3.1.3 (DIAND residence
coding) and 3.2.3 (death certificate residence coding). Some specific
Timitations of the presentation of these studies will be discussed in this
section.

Mao® focuses on the general mortality experience of natives from
1977-1982. The age specific results of the study indicated very Tlow
mortality for native populations over the age of 70. The authors of the
study suspected that underreporting in this age group presented a
significant bias and elected to exclude populations over the age of 70.

Beauvais® compared on-reserve deaths from Quebec, Ontario, and
Manitoba with provincial aggregates and deaths occurring in "countijes"
with Indian reserves. Time comparisons from 1971-1977 and 1978-1984 are
provided. Alberta and Saskatchewan were excluded because of data problems
in the first time period. Al] ages are included in the analysis,
contrasting with the work by Mao.

Morrison® and MacWilljam®® present the infant mortality experience
and deaths from childhoed (ages 1-14) accidents respectively.

A1l of these studies are limited by the usefulness of the coding of
residence on both the death certificate and the DIAND register. The
childhood studies are further Timited by late reporting of vital events
to DIAND. These problems are discussed in detail as they relate to this
thesis in section 3.1 and 3.2.3. The studies lack an external comparison
to validate the use of this technique in assessing native mortality
indicators.
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2.3.2 Northwestern Ontario and Manitoba Regions

The Cree-Ojibwa reserves in Northwestern Ontaric aﬁd Northern
Manitoba have received considerable research attention.l182237.38394041,
EAMASAGAT The majority of these studies have been undertaken by Dr. T.K.
Young, previously medical director with the Sioux Lookout Zone of the
Medical Services Branch and currently with the Department of Social and
Preventive Medicine of the University of Manitoba.

This area encompasses some 10,000 natives. Events and populations
are drawn from available sources such as patient 1ists, deaths recorded
on patient files, newspapers, and community worker knowledge. For the two
mortality studies,'™7 each of the 668 deaths was reviewed and classified
according to ICD9 causes of death. For the morbidity studies, case
registers'™® or coding of native ethnicity on administrative data sets?

have been used to identify native cases. Denominators were determined
| from the DIAND band lists. Several of the papers are the result of
community surveys undertaken by the researchers,3A04ASAT

The approach to ascertaining events is subject to two major
potential biases, the first is the inclusion of non-status Indians as
possible events. The process for determining events does not include
validation of native status. Thus it is conceivable that non-status
Indians may be included in the numerator but excluded from the denominator
lists. This situation is more 1ikely to occur when no other health
services are available.

The second difficulty is the failure to identify all relevant
events. Events occurring outside the region may be missed. No estimation
is provided of the ability to capture all events occurring among persons
from the region. It is noted that less than one third of the deaths in the
poputation occurred in hospitals.” A bjas may exist, in that
identification of certain types of deaths such as infant mortality,
éﬁcidenta], and hospital deaths may be more completely ascertained - while
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underestimating deaths at home in the older population. Only 9.4% of the
deaths were autopsied to determine the exact causes of death.Y

No attempt has been made to validate the band Tists as appropriate
indicators of population size. The utilization of the on-reserve - off-
reserve category of the band 1ists is considered poor.® Such estimates are

Tikely to result in an overestimation of the dernominators and hence
underestimation of true rates when this item is used.

2.3.3 The Seneca Natjon of Indians in New York State

Mahoney in New York has undertaken to define the mortality and
cancer morbidity experience of natives in New York state. Six articles
have been published® 248490  a15nq with an editorial® referring to this
work. For five of the papers, Mahoney’s methodology is similar to the
development of the cohort component of this thesis. The tribal roll of the
Seneca Nation in New York on January 1 1955 was used to identify a fixed
Indian cohort. These 3,262 persons were then followed to death or assumed
alive at the end of 1984. Deaths were ascertained by computer linkage of
the tribal roll against New York State Department of Health vital recovds.
Cancer incidence® was determined in similar fashion using 1inkage with the
New York State Cancer Registry. Linkage matching criteria for the cancer
registry included last name, first name, sex, year of birth and county of
residence; no further methodological points regarding the linkage are
provided.

These studies suffer from the static nature of enrolment. The
current mortality experience of the pediatric population cannot be
determined. The expected numbers of deaths according to the tribal roll
and the number of deaths studied is inconsistent across studies.2*4% o
explanation is provided for the variations in totals. In the general

mortality article death linkage success rates are provided at 92%, with

2 see section 3.2.3 regarding the discussion of on-reserve coding by the DIAND register.
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male recovery greater than female recovery. Recent deaths were 98%
recovered while deaths during the first ten years were only 89% recovered.
The author considers the major source of bias as the underascertainment
of deaths. Some possible explanations are provided, including the
suggestions that: incorrect names are recorded in either the tribal roll
or death certificate, name changes were not recorded on the tribal roll,
addresses were incorrect on the tribal roll, errors exist in recording the
date of death, some deaths occurred outside New York state, and no death
certificate was completed for some deaths.

The paper addressing the specific issue of PYLL in this cohort used
calculations based to age 65 with exclusion of deaths under age one.
Contrasts with the comparison population are made using average PYLL per
death and the proportion of PYLL attributed to various causes.

The last of the series of papers® presents a second approach to
studying the native mortality experience in New York State. Death
certificates in New York State code ethnicity. Mahoney assessed the
sensitivity of this coding for native Americans as 95%. Lacking however,
is any indication of the actual population of Native Americans in New York
State. In total 1038 Native American deaths from 1980-1986 outside of New
York City were identified. Standardized Proportional Mortality Ratios were
calculated using age, sex and cause in comparison to the New York state

population excluding New York City.

2.3.4 New Mexico American Indians

A population-based study of natives Tiving in New Mexico has
resulted in the publication of seven papers Z¥55%S The main purpose
of this series of papers is to compare the health status of the three main
ethnic groups in New Mexico: Hispanics, American Indians, and non-Hispanic
whites. As Hispanics constitute the largest minority population in New

Mexico, considerable portions of these studies are devoted to the health
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inequities between Hispanics and non-Hispanics.

The New Mexico population is reported to be 1.3 Million, 8% of whom
are listed as American Indians.® The definition used by this group is that
American Indians were persons claiming native status on the Census or
identified by death certificate ethnicity. In the cancer survivaT study
information from the New Mexico Cancer Registry was used which included
a statement on ethnicity as the primary identifier and place of residence
and treating hospital as secondary identifers.®

The methodology of the initial study® was to search manually all
death certificates from 1969-1977 coded by ICD8 491,492, and 519.3 to
obtain ethnicity. The second study® was a regional product from the New
Mexico component of the U.S. SEER®™ (Surveillance, Epidemiology, and End
Results) study. The main data source was the New Mexico Tumour registry
which is periodically matched to the death records of the New Mexico
Bureau of Vital Statistics and the National Death Index to capture
unrecorded deaths. No information is provided on the linkage process or
on how many deaths are identified through each of the data sources.

The remaining papers stem from a single study addressing the time
period from 1958-1982. Populations were determined from the 3 census with
adjustment of American Indians for the 1960 Census,’ but no adjustment was
made for underestimates on the 1970 Census.? The quality of native coding
on the 1980 Census was not known.® To date the authors have published on
the mortality experience from ischemic heart disease (ICD9 codes 410-
414.9),% Tung cancer and COPD (ICD9 491,492,496,162),” stomach cancer
(ICD9 151),% injuries (ICD9 E800-999.9),* and rheumatic heart diseases
{I1CD9 390-398.9).% Information is also provided on deaths from symptoms
and 111-defined conditions(ICD9 780.0-799.9).%
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2.4 DISEASE SPECIFIC FINDINGS

This section reviews native health status. Each of the relevant
disease entities will be discussed briefly. Appendix A tabulates for each
disease: the principal author, the reference, the population studied, the
comparison populations, the categories of analysis and the results for
native and comparison groups. A ratio is derived between the native and
comparison populations for those studies where ratios have not been
determined. This ratio is provided solely for the purpose of allowing the
reader to quickly evaluate the relative impact of the disease process
across several studies. Specific comments are provided when necessary. The
limitations outlined in the previous section should be considered by the
reader in assessing the results.

Infectious Diseases ICD codes 001-139

Overall this chapter accounts for less than 2% of native deaths.1” Consistently, measures of mortality and morbidity
are ¢levated amongst native populations. Ratios are frequently greater than two times comparison mpulétions.

Attention has been focused on tuberculosis incidence and mortality in natives, Incidence rates arc consistently over
ten times greater than the comparison pepulations. As a notable comparison of the historical importance of tuberculosis,
Grzybowski reports mortality rates from 1886 as 9% of the Indian population per yv:ar.” Rieder reports of a reserve where
the proportional mortality for one year was 65% in 1385. 60

Minuk provides some information suggesting that Hepatitis B carriage may be very high in certain native
populations.ls Hepatitis B carriage is associated with elevated rates of liver cirrhosis and hepatoma.

Certain specific infections, namcly: gastroenteritis, upper respiratory tract disease®1:62
to the digestive, respiratory and neurological chapters respectively. .

and ma:.ningitis,9 are classified

Neoplasms (1ICD codes 140.239)

Numerous studies have reported on multiple neoplastic processes. Canadian locales include the Sioux Lookout
Zone,¥? Manitoba natives,® British Columbia,%*®* and Inuit populations.u Several United States populations have also
reported as regional reports of the ULS, Surveillance Epidemiology ané End Results program.ﬁs The existence of tumour
registries has allowed the proliferation of papers bascd on tumour incidence rather than mortality. Though not strictly
comparable, incidence ratios help identify elevated cancer risks. Case fatality among natives may not be comparable for certain
1'1cc:oplasms.“"2

Native ratcs are generally lower than comparison populations, usually at a level of statistical significance. The notable
exceptions to this trend are the Ontario®” and British Columbia reponsﬂ’“ showing almost no mortality difference between
native females and comparison whiles, and Alaskan mport.s“'“ showing minimal reductions in incidence.

Specific forms of necoplasms scem more common in natives and will be discussed under specific neaplastic types.
Most specific cancer causes are based on a series of tumours recorded in a specified population. These series extend over
several years and include between 50 and 300 cases. Specific cells are often small and uncommon turmours are not reported.

Cancer of the Tongue, Mouth and Pharynx (ICD codes 141, 143.149) - Carcinoma of the nasopharynx and salivary
glands is known to be clevated amongst Inuit 1:~<::pulations.12 This relationship is also found for Indians from Alaska.57 The
small proportion of these cancers found in native populations may preclude separate analysis of this group for most scrics.

Cancer of the Esophagus (ICD codes 150) - Studies of Canadian Inuit have reported elevated rates, 1112 however
most Indian studies do not report on this cause.
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Cancer of the Stomach (ICD code 151) - The literature suggests that the various groups studied have varying
experiences. Of note is the consistent elevation in proportional cancer mtioes,s’2 incidence rates®® and mortality rates™ from
New Mexico.

Cancer of the Large Intestine and Rectum (ICD codes 153-154) - These causes are often separated into the two
diseases. Most studics have found decreased mortality and incidence of these tumours in natives.

Cancer of the Liver (ICD codes 1550 155.1) - Most serics have insufficient power to detect a difference in liver

cancer rates, Sievers? and Devor®S report elevated ratios without indicating magnitude,

Cancer of the Gall Bladder (ICD 156) - Gall bladder disease in natives has reccived attention due to elevated rates
of cholelithiasis and cholecystitis {see ICD codes 574-576). These pathologies may predispose 10 carcinomas. Many studies have
found clevated rates of gall bladder cancer, particularly in females where non malignant pathology is also more common,

Cancer of the Pancreas (ICD code 157) - Native studies tend to have few reported cases, with incidence and mortality

ratios often below unity. Some suggestion of reduced risk for natives exists with significant reductions noted for males in 2
studies®®8 and females in one. 8

Cancer of the Digestive Tract (ICD codes 150-159) - This heterogenous group provides a summary measure for the
preceding 6 categories. Only Mao,s Beauvais?® and Lanier% have used this category, with conflicting results,

Cancer of the Trachea/Bronchus/Lung (ICD codes 162-163 1642 3.8.9 165.) - These tumours have a high population
attributable percentage duc to smoking,sg Until recently regular smoking was uncommon amongst natives, though this trend
has changed dramatically with prevalence over 50% in some native g:'\:aups.""9 The historically lower smoking prevalence rates
arc reflected in the almost universally lower incidence and mortality rates from pulmonary tumours. The notable exceptions
to this trend is the report from Gaudette on Inuit lung cancer rates for 1970-1984 with elevated standardized incidence ratios
and time trends consistent with rapid increases in the past decade.11 The study of Samet also suggests increasing lung cancer
mortality rates over the 25 years of sludy.s“

Cancer of the Breast (ICD codes 174-175) - Traditionally breast tumours have been uncommon in natives with very
low reported incidence and martality rates. '

Cancer of the Uterus (ICD 179-182) - Utcrine carcinomas are of two major forms. Endometrial carcinoma, or corpus
uteri, and cervical carcinoma. It is perhaps unfortunate that these two types of cancers have been mixed for this study as
cervical cancer mortality is often clevated whereas corpus cancer is diminished. The rclative rates in the native population
suggest that rates of cervical cancer are ten times corpus tumours.53

Cancer of the Ovary (ICD ~ode 183) - Many studics have identified significantly lower rates of ovarian tumours,

Cancer of the Prostate (ICD code 185) - Native populations consistently show lower rates of incidence and mortality
from prostatic tumours,

Cancer of the Kidney (ICD codes 189.0 .1, 2) - Renal tumours show slightly increased incidence ratios, mortality
ratios and proportional cancer incidence ratios in comparison to other populations. Considerable geographic variation in the
magnitude of these differcnces are noted with the highest ratios in the Sioux Lookout Zone of 13 times the comparison
popuiation." '

Cancer of the Bladder (ICD 188) - Native populations have consistently shown extremely low rates of bladder tumours
with ratios from 1/10th to 1/4th of comparison populations.
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Cancer of the Brain (ICD 191) - Incidence and mortality rates of brain tumours are generally lower in natives
compared with non-Native populations.

Lymphoid tumours (ICD 200-203) - These tumours can be subclassified into Hodgkin's and non-Hodgkin's
lymphomas, and multiple myeloma. Aggregation of these heteropenous tumours increases power at the expense of specificity.
Most studies have shown lower rates in native populations with some studies showing marked reductions 4968

Leukemia (ICD 204-206, 207.0,.2,.8, 208) - This heterogeneous family of neoplastic diseases has generally shown
incidence and mortality ratios below unity, achicving levels of significance amongst males in certain studics.> 553,68

Endocrine/Nutritional /Metabolic (ICD codes 240-279)

Analysis of this chapter has occurred rarely. The available information is conflicting regarding the contribution to
native mortaiity.

Diabetes (ICD code 250} - A rapidly increasing prevalence of diabetes in native populations has been noted during
recent decades. Many studies have found significantly elevated mortality, incidence or prevalence rates. Considerable intertribal
variation in rates has been identified.2870 The rate of complications in natives is different from non-natives. Cardiac
complications scem less common, whereas renal, vascular and ophthalmologic complications are more common.2® Numerous
theorics regarding the reasons for the increases have been suggcsled.m A genctic predisposition appears possible given
variations in insulin responses adjusted for wcight." Increased prevalence of obesity in natives has been noted!® and may be
envircnmentally or genetically related, 26

Blood Disorders (ICD codes 280-289)
Mortzlity from blood disorders is uncommon in the general population, accounting for less than 1% of all deaths.

Mental Disorders (ICD codes 290-319)

Substance abuse is frequently reported among natives with cmphasis given to alcohol ingt:stion72 and solvent
inhalation.” The only study addressing mortality found no cases in the study population during the ten years of observation
with none expcctcd."

Alkeoholic Psychosis, Akcoholism, Alcohol poisoning (ICD codes 291, 303, 305, 860) and/or Cirrhosis (ICD code 571) -
*This derived group of illnesses attempts to pull together alcohol related discases. Rates for natives are consistently several
fold higher than comparison populations. Rhoades provides evidence that rates of alcohoi related deaths are decreasing in
United States natives.™ Mendenhall provides evidenee of reduced survival in native liver alcoho! injury patients.7s

Nervous System/Sense Disorders (ICD codes 320-389)
This chapter is of importance because of increased reports of meningitis among native populations.g'“ A report from
Manitoba suggests that a variety of perinatal nervous system disorders have an overrepresentation from native |:-opulatic:u-ls.7"s

Circulatory Disenses (ICD codes 390-459)

Circulatory diseases are the number one cause of mortality in both native and comparison populations. Earlier studies
indicate that cardiovascular mortality was often significantly lower amongst natives. 11177 More recent studies reveal similar
and in some instances higher rates than comparison populations.8 Using crude rates over a decade Gillum argues that mortality
is dt:cmasing.’o in United States natives.

Ischernic Heart Disease (ICD codes 410-414) - This group of discases accounts for the majority of the circulatory
discases. Comparison studies have frequently focused on this particular group of diseases with most studies finding reduced
risk of natives for developing ischemic heart dissase. As an exception, Mao noted elevated rates amongst native females under
the age of 70.5 Becker demonstrates falling ischemic heart disease mortality rates in New Mexico natives since the mid 1960555



Cerebrovascular Disease (ICD codes 430438) - ‘This is the second largest of the aggregates of discases contributing
to circulatory discases. Most studies have found a non-significant reduction among natives. Mao however noted significantly
elevated rates of cerebrovascular disease in both males and females when limiting the analysis to ages under 70.5

Rheumatie Fever and Chronic Rheumatie Heart Disease (ICD codes 393.398) - Death from rheumatic heart disease
is commonly associated with lower socioeconomic status and race.’8 Becker has noted increased rates of chronic theumatic
heart disease in New Mexico natives compared with the comparison white population,56

Hypertensive Diseases (ICD codes 401-495) - Direct mortality attributed to hypertensive disorders appears uncommon
with Michalek reporting on 15 of 796 deaths attributable to these disorders3! The prevatence of hypertension was noted on
3 native community survey to be 13.39%.40

Resplratory Diseases ICD 460.519

Pneumonia and Inflvenza (ICD codes 480-486) - Most studies have found significantly higher rates of mortality from
pncumonia and influenza in native populations,

Chronic Obstructive Pulmonary Disease (ICD codes 490-493 496) - Smoking remains the major cause for COPD
deaths. Sievers and Samet found lower mortality amongst natives than in comparison populalions.zs"s"s-’ Samet's two papers
contain overlapping cases for the time periods under study,

Digestive Disorders ICD codes 520.579

Digestive disorders are of particular intcrest because of the frequency of gastroenteritis, cirrhosis of the liver and
gall bladder disease in native populations. Cirrhosis of the liver has been discussed above in conjunction with other alcohol
related illnesses. As a group of disorders they have been slightly elevated in most studies.

Ulcers (ICD codes $31-534) - Only a few studjes have focused on uicers with conflicting results, 13,26

Gall Bladder Disease (ICD ¢odes 574-576) - Numerous studies have noted elevated prevalence of cholelithiasis
amongst native groups. These have been reviewed by Sievers.26 Williams and Cohen have provided cvidence for the increased
prevalence of gall bladder discases in Canada 4179

Genitourinary Disease (ICD codes 580-692)

Most studies have focused on specific causes of genitourinary disease, Morbidity data from Manitoba and British
Columbia fail 1o demonstrate any difference from comparison populations, 180

Kidney disorders (iCD codes 580-593) Nephritis and Nephrosis (ICD codes 580-583, 587) - Evidence has been
accumulating recently of the risk for natives to develop end stage renal disease 50 Other studies provide suggestive evidence
of an increased risk of death in native populations,

Complications of Pregnancy ICD 630-676

Extremely low numbers of maternal deaths make comparative analysis difficult. Rhoades provides evidence of
marked improvements from the mid 1950's to the present with only 2 cases recorded for the entire country during the years
1981-1983 21,24 Wittman suggests an increased rate amongst natives in British Columbia from 1971-1986. This is based on

a greater than expected Proportion of natives amongst matemal mortality cases investigated by the British Columbia College
of Physicians and Surgcons.sj‘
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Skin and Subcutaneous Disoxders (ICD codes 680-709)
Musculoskeletal Disorders (ICD codes 710-739)

Skin disorders and musculoakeletal disordera rarely reault in mortallty in the genaral population. As a consequencs,
little information is available on these diseases in natives,

Congenital Diseases (ICD codes 740-758); Perinatal Disorders (ICD codes 760-779); Infant mortality rates, perinatal mortality
rates, necnatal mortality rates, and posineonatal mortality rates; Sudden Infant Death Syndrome (ICD 798)

Most studies reporting on infant mortality have found native mortality to exceed comparison groups. The chapters
on Congenital disorders and Perinatal disorders are integrally related to the eauses of death contributing to infant mortality
rates, perinatal mortality rates, neonatal mortality rates, and postneonatal mortality rates. These health indicator rates include
causes of death from other ICD chapters, The literature reviewing these rates is also found in Appendix A,

Infant mortality rates in Canadian natives consistently exceed those in comparison populations. In the United States,
native infant mortality fell below the general United States population in the carly 1980's. Perinatal mortality has falicn in
Carada but continues to be elevated in relation to comparison populations. Necnatal mortality in Canada is slightly clevated
in relation to comparison populations. Postneonatal mortality is substantially greater in native populations. This finding is
also noted in the United States.5283 A proportion of this elevation may be explained through significantly elevated rates of
SIDS (ICD code 798) among native populations. SIDS among natives has been studied in several populations and the ICD
coding is included in the Appendix A.

Symptoms and Ill-defined disorders ICD codes 780-799

This chapter provides a heterogeneous group of diseases which allow for categorization of causes of death where the
diagnosis has not been established. The lack of specificity may result in a tendency not 1o report these causes by many
investigators. Others Investigators have grouped this category with a category "all other causes”. All studies focusing on this
category have found moderately elevated ratios of natives in relation to comparison groups. A special component of this group
is the Sudden Infant Death Syndrome which has been discussed immediately above.,

Accidents Poisoning and Violence (ICD codes ESH-E%99); Motor Vehicle Traffic Accidents (ICD codes E810-E819); Accidental
polsoning (ICD codes ES50-E869); Fires (ICD codes ES90-E899); Drownings (ICD code E910) Suicide (ICD eodes E950-
E959); Homicide (ICD codes E960-E965)

Death from viclent causes has been repeatedly studied among native populations with the consistent finding that
mortality rates in natives arc several fold higher than in comparison populations. The various causes of violent deaths have
been subjected to considerable study by many authors.

In most studies mortality from MVTA has been increased. Only Hislop has specifically addressed the rate of
accidental poisoning.zo Death from falls has been found to be more frequent in some studies, but is stili an infrequent cause
of death. Death from fires has mortality ratios several fold higher in native populations. This finding has been consistently
reproduced in the studics reported, all of which are Canadian, An almost identical pattern is noted for drownings.

Suicide rates amongst natives are several fold higher than comparison populations. Suicide has the greatest increase
in the younger age groups and is infrequent amongst older natives.120 Homicide rates are several fold higher amongst natives
than comparison populations.

In summary, most studies have identified death from violent causes as a serious threat to life among natives, This
threat is consistent across the various causes of violent death studied.
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3. DATA SOURCES AND DATA MANAGEMENT ROUTINES

3.1 DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT MEMBERSHIP
REGISTER

The Native Indian Register is maintained by the Department of Indian
and Northern Affairs (DIAND) and contains vital status information on over
370,000 registered Indians. This data base is used in this study to
jdentify a cohort of natives whose mortality experience can be determined.
The register also serves to determine the populations. A thorough

understanding of the register is required to recognize the uses and
limitations with working with this data source.

3.1.1 Purpose of the DIAND Register

The Indian register was established with the Indian Act of 1951
under the mandate to maintain a current 1ist of all registered Indians in
Canada. It is used primarily for administrative purposes in determining
eligibility for benefits. It is frequently used for determining the native
population size and distribution.

Registration confers certain benefits on the native population. For
the individual, numerous medical benefits, not covered by provincial
insurance plans, are reimbursable. Tax levies are different between
status Indians and others. Registered natives are eligible for a wider
range of social benefits including education assistance and child day
care. The major incentive for registration by the individual is the
substantiai financial benefit.

For the reserve on which a status Indian lives, annual registration
at a specific point in time is used to determine the band roll. The
Tength of the band roll determines the extent of federal funding to the
reserve. Thus, it is advantageous to the band to enrol individuals as

living on the reserve, and a disincentive to register deaths immediately.
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For persons living off a reserve there is 1ittle incentive for early

registration of births and no incentive to register deaths.

3,1.2 Methods of Maintenance

The DIAND registrar maintains two files. The first file, referred
to as the roll, lists all currently alive natives. The second file, known
as the event file, records all vital events occurring during the "history"
of native individuals. Such events are typified by births, marriages, and
deaths, but may also include information on divorces, changes of name,
changes of reserve, and change of band number.

The process by which recordings take place is important in assessing
the data quality. To register an event, DIAND requires a formal
application in addition to specific valid documentation. For a birth,
documentation would be a birth certificate. For deaths, a death
certificate or statement from the funeral director is required. The extent
to which these regulations are adhered to at regional offices is not
known, but is considered high.

The Tinkage of various records is performed using the band number,
This identifier is assigned to the male member of a family upon reaching
a specified age {currently 18) and making an application for a band
number. This number is then also given to his spouse upon marriage, and
to his children upon birth. The children maintain this number until
applying for their own number. Band number is essential in ali
transactions with DIAND and to receive any of the benefits.

Prior to 1951, band rolls were maintained by individual bands. In
1851 this function was assumed by the DIAND. Information on the
effectiveness of this transfer is not known. Certain errors might be
expected. Incomplete rolls may have existed at the time of the Indian Act

passage and these may have been propagated during the transfer. Incomplete
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or inaccurate information on the records may have existed. To date no
attempt has been made to identify problems with the transfer of data.
Between 1951 and 1984 211 records were manually maintained. In 1984
the system was transcribed onto computer. Only band number files
considered active in 1984 were transcribed.
Transmission errors and encoding errors are 1ikely to occur in any
data set. No specific attempt has been made by DIAND to assess the

quality of transcription or encoding. A process exists whereby any
discovered errors will be corrected.

P W he Mem hip Reqister

Late Registration

The existence of late reporting of events is recognized by the
Department. Annual statistics are published which provide quantification
of late reporting. Late registration was studied by Statistics Canada in
1985 in preparing population models for DIAND.!™® Most deaths are
registered within 2-3 years following the event.

Delayed registration of births of greater than ten years occurs not
infrequently. To adjust their population estimates Statistics Canada
provided annual measures of late registrations, noting that estimates of
underreporting of births range from 44.6% for one year delay to 2.8% at
9 years.™ This would indicate that an undercount of the size of the
registered Indian population may occur.

Failure to Report Events

Failure to report events does occur. DIAND officials admit that
there arz-individuals on the register who cannot be alive. No attempt has
been made to identify persons who are unlikely to be alive but remain

listed in the file. The magnitude of this problem is currently
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unascertainable, but it may require more careful consideration in the
future if the data file is to be utilized.

Of concern is the problem that deaths occurring in infants who were
not registered may never be recbrded in the register." These events may
cause a significant underestimation of infant deaths in registered
natives. To support this contention DIAND-recorded infant death rates
have been compared to MSB-recorded infant death rates and a consistent

underreporting of the order of 40% has been noted,

Name Changes

DIAND officials noted that the use of alias names is a common
practice among natives. It is not uncommon for an individual to change
his/her name, act as if this were a legal change, register children and
marriages under this assumed name, and die using the assumed name.
Linkage of events by DIAND is done using the band number, and no &c;iéé
attempt is made to change the name of the person in the DIAND register or
to record such changes. Some passive reporting of name changes does occur.
It appears 1ikely that a significant number of name changes may have

occurred which were not recorded on the DIAND register.

Residence Coding

A specific data item of relevance to this study is the coding of
residence as on-reserve or off-reserve. As noted in the above section,
there is a specific advantage to bands to note members of the band as
residing on the reserve. Previous users® have noted this variable to be
highly suspect. The consensus of the DIAND officials is that considerably
more individuals are Tisted on the reserve than actually live there at any
one time. Despite this, some 30% of the native population are listed as

living off reserve.® Falsely high estimates of on-reserve population will

b Petrie D.B. Memorandum to D. Bray dated May 4, 1987
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result in underestimation of mortality rates in any of the studies
utilizing DIAND reporting of population for determining the at risk
population (e.g. Mao,® Beauvais®® and Medical Services Branch!®). This may

have an effect on this thesis in determining rates of on-reserve deaths.

3.2 CANADIAN MORTALITY DATABASE:

The Canadian Mortality Database (CMDB) is a combuterized file of
all registered deaths in Canada since the early 1950’s. The Database is
maintained by the Vital Statistics and Disease Registries Section of the
Health Division within Statistics Canada. Though efforts are made to
achieve high quality, the potential for errors exists within any of the
phases of developing the Database. As this study depends on the
registration of death, an understanQing of the quality of the relevant
information in the CMDB is necessary.

3.2.1 Data Transcription and Encoding

In 1976, Statistics Canada published an internal report on data
quality of vital event registrations.® A subsequent study of 1979 and
1980 deaths evaluated the coding of causes of death.® The study assessed
all data handling procedures with identification of errors through
comparison of a sample of machine recorded registrations with original
microfilmed records at Statistics Canada.

These studies suggest that certain errors are frequent. Using
weighted results of the samples to account for actual reporting
distributions, processing errors of greater than 1% were noted for the
items of birthdate, age, and autopsy, while processing errors occurred in
0.97% for place of death. Systematic errors of note include up to 3.3% of
death certificates with illegible fields, 5.5% of fields with non-

response, and a reporting problem identified in up to 3.9% of fields on
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death certificates. No information is provided on multiple errors on the
same certificate, nor the percentage of certificates with no errors.

The major biases of studies utilizing the CMDB is in the encoding
of cause of death, age, and residence. Both studies found encoding errors
in the ICD9 code for cause of death between 7 and 9%. The majority of

these encoding errors occurred in the first two digits (2/3rds in 1978,
71% in 1979, and 50% in 1980).

Residence was incorrectly coded in 9% of death certificates in the
1976 evaluation. The effect of this error in producing bias cannot be
assessed without further information on geocoding discrepancies.

On 11% of death certificates only age and death date are available.
Birth date is imputed from this information. Some provinces do not report
the day of death. As a result an additional 11% of death certificates have
day of death assigned to the first day of the month.

In summary, three specific problems may arise using the computerized
records: the cause of death is incorrectly coded in up to 9% of deaths,
residence at death is incorrectly coded in 9% and birth date is imputed
based on reported age in 11%. No information is available on percentage

of death certificates with combinations of these errors.

3.2.2 The Death Certificate

The tacit acceptance of the validity of death certificates would
confer considerable doubt on the acceptance of any study. Numerous
studies have addressed the issue of validity of cause of death cading on
death certificates. The result has been the propagation of the belief that
causes of death should be used with considerable caution, if at all.

Several key questions must be posed regarding the use of the death
certificate cause of death:

1. How valid is the coding of cause of death on death certificates?

2. Are there systematic differences in the coding of cause of death
for natives in comparison to the general Canadian population?
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In 1923, Wells first questioned the reliability of the death
certificate for use in cancer statistics.® In the ensuing yeérs numerous
studies have found major discrepancies between recorded causes of death
and a reference determination of the cause of death, the discrepancy
ranging from 20-40 per cent of all déath certificates.” An annotated
bibliography of validation studies was produced for the United States
National Centre for Health Statistics in 1982, which also suggests caution
in the use of death certificates.”

The methodology for determining discrepancies 1imits the application
of these results. Studies dependent on autopsy diagnosis for confirmation
are subject to several important biases. Autopsies are more likely to be
performed in cases where the diagnosis was not established prior to death.
Thus an overrepresentation of certain disease categories is noted.
Kircher addressed this discrepancy, noting substantially increased
proportions for autopsy compared with all causes of death for the ICD
chapters of trauma, ill-defined causes, perinatal, congenital, digestive
and infectious disorders.” Neoplastic and cardiovascular causes were
autopsied with considerably lower rates. Overall autopsies were performed
in 13.6% of all deaths, similar to the estimated U.S. national average of
14%.” A bias towards auiopsy of questionable causes of death for study
would tend to underestimate the reliability of most death certificates.

Despite this selection bias, Kircher notes that from seven United
States studies, total agreement between autopsy and stated cause of death
exists in 44-75% of death certificates, while agreement at the chapter
level exists in 71-88%.”

An important factor in reviewing this literature is that few of
these studies have been done on death certificates since the change to
ICD9® (1979 in Canada). Goldman demonstrated in a teaching institution
that autopsy rates had fallen from 75% in 1960 to 38% in 1980, yet the

accuracy of coding of the cause of death in comparisen with autopsy-had
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remained at 90% in his institution.” Recent death certificates validation
studies based on autopsies are more Tikely to be biased towards
questionable diagnoses.

The validation of death certificates based on all deaths has rarely
been undertaken. Notable studies include the Swedish Twin Study,™ the U.S.
Third National Cancer Survey,” the Vietnam Experience Study” and a study
in Valencia Spain by Benavides.” The selection criteria for the studies
differs: for the twins study the selection is based on a register of twins
in Sweden, for the Spanish study on all death certificates in a geographic
region, for the Vietnam veterans study on a sample of army veterans, and
for the Cancer study on a diagnosis of cancer on the death certificate.

Presentation of the studies varies regarding the specificity of the
diagnosis. Concordance is greatest at the highest level of aggregation,”
less at the level of disease categories,™ and Towest at the three digit
disease code of the ICD.” Comparability of studies is thus limited. A1}
studies exclude deaths where no information is available. This occurred
most often with deaths from external causes.™ The Vietnam study addresses
injury-related causes of death only.*® The Swedish study utilized only
available clinical information at the time of death, autopsy results were
not used to confirm the diagnosis. The other three studies depended
heavily on autopsy results when this information was available.

Concordance and detection rates available for categories used in
this study have been tabulated from these studies for comparison and are
presented in Appendix B.

Certain key points are to be highlighted by these and other studies.
Cancer is well coded in most circumstances. The lower detection and
confirmation rates for liver tumours and nose and sinus tumors may effect
this thesis. Mental disorders where alcohol and drug dependence is the
underlying cause of death are frequently underreported.” Chronic

respiratory diseases are often underreported.”®?® A Swedish autopsy study
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determined errors occurred three times more frequently when the patient
was over 70,1%

The symptoms and i11-defined chapter raises questions pertinent to
native studies. In the Spanish study, the fourteen cases were redefined
to the circulatory(4), respiratory(7), external(2) and genitourinary (1)
chapters. Kircher found that half of the ili-defined cases (22 deaths)
were traumatic in origin and that seven SIDS cases were correctly
classified to this chapter.

The Swedish study generally had higher detection and confirmation
rates. This difference is in part a function of omitting autopsy
information. This consideration is important given that over 80% of
deaths do not have autopsies performed. The relevant question may be how
comparable are death registrations from various jurisdictions?

In summary, it would appear that for most diagnestic groups the
routinely collected death certificate is reliable at the modest degree of
aggregation to be used for this thesis.

The second question of this section is relevant in discussing the
results of native studies. Are there reasons to believe that the coding
of native deaths is different than the other populations?

Autopsies are not commonly performed amongst natives. Young notéd
an autopsy rate of 9.4% over ten years, mostly on coroner’s orders.”

Moreover, Jarvis found that 60% of native deaths occurred outside of a

hospital.l

Few native deaths occur in major hospital centres with
diagnostic equipment to ensure accurate diagnoses of death. Some deaths
occur without physician intervention, relying on diagnosis, treatment and

certification of death by other health personnel.

3.2.3 Coding of On-reserve deaths

Section 2.3.1 discussed the study of natives by LCDC workers>®®

using deaths of persons living on-reserve as a surrogate of native
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mortality. This thesis uses this imethod to identify this population based
on the death certificate geographic coding of residence.

In 1971 geographic coding of residence on a reserve was incorporated
into the computerized residence coding of deaths. Unique geographic
codings were instituted in most provinces beginning in 1971, Saskatchewan
in 1974 and British Columbia in 1985. New Brunswick still does not include
geocoding for reserve deaths. Coding for on-reserve residence is uniformly
identified by terminal digit coding as "8g8".

The accuracy of coding of this component has not been formally
evaluated. Certain irregularities have been identified. Figure 2 shows the
absolute numbers of deaths occurring on reserves for Canada and the 5
western provinces (representing over 80% of all natives) since 1971. An
apparent inconsistency in coding occurred in Manitoba and Saskatchewan in
1974-75. In an in-depth study of death certificates from Maniwaki Quebec,
the number of deaths attributed to the reserve increased from 13 to 61
when residency coding was corrected.?

The final question raised by this code is what proportions of on-
reserve deaths are not registered Indians. Estimates regarding the number
of non-registered Indians Tiving on reserves is approximately 10%.' These

aberrations bring into question the validity of this coding component.
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Figure 2: Annual numbers of on-reserve deaths for Canada, Ontario, Manitoba,
Saskatchewan, Alberta and British Columbia.
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3.3 MEDICAL SERVICES BRANCH FILES

The provision of health care to status Canadian Indians is provided

by the federal government. Responsibility for this service is mandated to
the Indian and Northern Health Directorate of the Medical Services Branch
of the Department of Health and Welfare (referred to in this thesis as
MSB). Official statistics on native health in Canada derive from data
collected by MSB. In the development and execution of this thesis the
opportunity arose to incorporate raw data collected by MSB as a further
measure of native health in Canada. As the primary goal of the study was
te assess and measure mortality indicators of Canadian Native Indians. To
ignore such an opportunity would be a violation of this principal goal.
Thus, available MSB data were incorporated with the new objective:

To compare the cohort and on-reserve death
indicators of native mortality with the data
collected by MSB.

The data provided for this study are the basis for materials
published from the MSB.® Identical processing of MSB data will eliminate
three of the methodolegical 7limitations in studying native health:
defining a comparison population, selecting categories of analysis and
presenting the results. The discussion of the limitations of MSB data can
focus on the problems of: defining the population to be studied,
determining the population at risk and determining the number of events
in the population.

MSB is mandated to provide health care to all registered Indians in
Canada, however, they provide direct health services to only 75%.! The
country is divided into regions; specifically Atlantic, Quebec, Ontario,
Manitoba, Saskatchewan, Alberta, British Columbia, Yukon, and the
Northwest Territories.

Two systems of data collection exist. The first used in the
provinces from Ontario and east (and British Columbia as of 1987),

involves the direct accumulation of data by MSB personnel regarding vital
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status. The second process used in the western provinces {including
British Columbia until 1985) and territories relies on the provincial
health care system to report native health status.® This process is
assisted by unique identifiers for status Indians.

Where MSB personnel collect data, the populations are based on the
DIAND register of status Indians living on-reserves receiving MSB care.
These 1ists are adjusted by community workers based on their knowledge of
their communities and may include non-status persons. Events are reported
by personnel based on their knowledge of the community. To ensure complete
capture, MSB files are annually updated using the DIAND event file.

The provincial statistics report all native deaths where the
classification status Indian has been made. The calcuiation of
denominators is based on all DIAND registrants in the province or
territory. These statistics include all natives living off reserves and
not necessarily receiving care from MSB personnel.

To date no formal validatation of the data collected by MSB has
occurred. This failure to validate is related to a lack of external
comparison, which is a secondary objective for the inclusion of these data
in this study.

3.4 RECORD LINKAGE AND THE GENERALIZED ITERATIVE RECORD LINKAGE SYSTEM

The concept of record linkage was first introduced to Canada by Dr.
Halbert ﬁunn in 1946.1 pioneering of the technique of computerized record
linkage was undertaken by Dr. H. Newcombe at the Chalk River Nuclear
Laboratories in the late 1950's. His concepts were formalized into a
theory for probabilistic record 1inkage by workers at Statistics Canada.'®
With the development of a solid theoretical ground, Statistics Canada has
been developing the "Generalized Iterative Record Linkage System" (GIRLS)
since 1978 with numerous completed linkages.!%
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Record 1inkage can be defined as "the process of identifying two or
more records which refer to the same entity”.! Two theoretical approaches
to computerized record Tinkage have developed. Deterministic Tinkage uses
unique identifiers to find records from various files. Probabilistic
Tinkage assumes that there is a measurable Tikelihood that any two records
refer to the same entity. This process, being most useful when files lack
unique identifers, forms the basis for this study.

The theory of probability based computerized record linkage is that
for every pair of records an odds ratio can be determined which reflects
the likelihood that the records are truly linked versus the likelihood
that the records are not linked. This logarithm of this ratio referred to
as a "weight". For records with multiple 1inkable items, the weights can
be summed to develop a summary estimate of the weight. Rigorously the
formulation of the weights can be written as:

P L o.ﬁ____ P L0 PlLlO
u-Tog P(not 1107~ + Tog Prest 5, + ...log P(not L]0

Where; L are true links; not L are non-links; and 0, refers to the ith
lTevel of a comparison rule for the outcome. Total weights can then be used
to develop a 1likelihood that true Tinkages exist. GIRLS wutilizes
logarithms to the base 2 and these weights are referred to as binits. An
understanding of the GIRLS 1inkage procedure is helpful in comprehending
the methods used in this analysis.

Preparing the Files for Linkage

Records are standardized to a format for linkage to the Canada
Mortality Database. Thus, no two part names are accepted, illegal
characters are removed, duplicate records are identified and discarded

when necessary. Surnames are recoded phonetically in accordance with the
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NYSIIS (New York State Identification and Intelligence System) code.%%
reducing the number of unique names in the CMDR to about 20% of the
original 200,000.' These phonetic derivatives are then added to the
record. Duplicate records based on maiden names, or double surpames are
prepared. Fields are recoded to conform to certain standards (e.g. birth
year must include the century). The file is divided by sex. The quality
of various fields is pretested utilizing analytic packages to ascertain
the value of the fields for the linkage procedure.

Searching

The basic step in the Tinkage processes is the field by field
comparison of each file from each data source. A case by case search for
1000 deaths amongst the 200,000 deaths recorded each year in the CMDB,
would result in 200,000,000 separate comparisons. This would be an
inefficient process since most of these comparisons are unlikely matches.
To facilitate the process, GIRLS utilizes "pockets" of similar records
(e.g. sex). GIRLS can define these pockets under command of the operator.
In most linkages pockets are developed based on NYSIIS coded surnames,
implying that the surname item needs to be correct.

The operator specifies the fields to be used for comparison. GIRLS
develops, or is programmed to utilize, comparison rules. Each compared
field can be classified as having an outcome of: agreement, multiple
levels of partial agreement, disagreement, or missing. Refinement of the
GIRLS system includes a weight for the probability of death at each age.

Decision Making
Linkage weights are determined as the ratio of the likelihood of

identifying certain outcomes in a pair of records that are truly matched,

‘A discussion of the use of phonetically derived surnames is not appropriate in this thesis but an
excellent discussion is available in the peper by Newcombe from the American Journal of Human Genetics
1967;19:335-359, which discusses the development of the phonetic codings and the testing for partial
agreements,
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to the likelihood of identifying the outcome in a pair of records which
are actually not matched. For example, when comparing the item surname,
the name Smith would carry less weight than a name such as Hluchowekczy.

For any pair of records, the weights of all items are totalled.
Thus a record with Tinked items for Zowie Juniper Smith born in the
Northwest Territories, February 29, 1920 might carry more absolute weight
than S. Hluchowekczy born in Ontario, in 1977. Yet both may be equally
successful in identifying matches. The following example of the odds and

cumuiative totals illustrates the process using items which are often

available.
Identifier 0DDS Cumulative Weight Cumulative
Odds Weight
10 X Tog, 10 Xlog,
Chance 1/13,151,520 1/13,151,520 -237 -237
Surname 2,287/1 1/5,745 +112 -125
First initial 14/1 1/410 +38 -87
Second initial 14/1 1/29 +38 -49
First name 87/1 3/1 464 +15
Marital status 2.6/1 8/1 +14 +29
Birth year 56/1 437/1 +58 +87
Birth month 12/1 5,242/1 +36 +123
Birth location 8.6/1 45,078/1 +31 +154
Residence 4.4/1 198,343/1 +21 +175
province

Adapted from Smith M. Record Keep1n? and Data rreparat1on Practices
to Facilitate Record Linkage!

This example utilizes only agreement linkages. Negative values are
assigned when disagreement exists in a particular item. Likewise for
various levels of partial agreement, either positive or negative weights
might be expected depending on the likelihood ratio. Refinement of the
weights can be undertaken following the initial comparisons based on
specific weights determined during the initial comparison procedure.
While a process of developing weights based on frequencies found in the

two data sets can be used, a simpler version of the GIRLS program
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(referred to as QUICKLINK) uses weights derived from a previous studies.

The operator develops a simple rule of the total weight to identify
possible matches. This "threshold" is a weight below which all comparisons
are discarded. A higher weight may be used to identify definite 1inkages,
with a middle region representing doubtful or possible linkages.

The distribution of weights may ovef]ap between positive and
negative linkages with the result of observing false positives and false
negatives. To date studies attempting to measure these values have
confirmed that the sensitivity and specificity of such linkages are both
very good.'! Estimates of these values based on other standards would give
the sensitivity as 0.999 and the specificity as 0.983.'2

Grouping

The last major function of the GIRLS program is to 1ist records
where more than one possible linkage exists. GIRLS allows for various
levels of grouping based on rules for one to one 1inkages, one to many,

and many to many. Conflicts which are identified are resolved by the

operator as discussed below.

Phases which require Operator assistance

The GIRLS system automates the functions of record linkage. Certain
manual functions are used to improve the procedure. As noted above, the
data sets to be linked need proper preparation. Weights can be created
based on the relative frequency of certain fields within each of the data
sets to be linked.* This process will increase the precision of the
Tinkage.

In the analysis phase the operator defines the fields to be

compared, sets rules for individual fields to determine the outcomes as

) encombe provides an example of assigning weights based on Workers Compensation Beard files of
known Linkable and known unlinkable records with the Canada Mortality Data Base in his opening address
to the Workshop on Computerized Record Linkage in Health Research
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a classification: agreement, partial agreement, disagreement and missing.

Following the linkage, the operater stipulates grouping rules and
resolves conflicts. These conflicts are often resolved by inspection of
the weighting with the higher weight identified as a 1ink. In cases where
weights are close in absolute value then manual resolution is utilized,
with the assistance of death certificates if necessary.

The final stage of the linkage is the preparation of the combined
data file with amalgamated information from the data sources for
utilization. With Statistics Canada 1inkages this includes the removal of

personal identifiers to ensure confidentiality.
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4. METHODS
4.1 DATA PREPARATION

4.1.1 Native Cohort:

The preparation of the records of native deaths from the DIAND event
file, was performed so as to maintain confidentiality of the individuals
on the record throughout the study. This process involved several
governmental agencies in the development of the 1inked records. The event
files from the years 1981-1984 was obtained by LCDC from the DIAND. Deaths
and presumed deaths occurring in 1981 were extracted. These death records
were forwarded to Statistics Canada for record linkage to the CMDB.

Preprocessing of the file for the linkage was done by Statistics
Canada. Duplicate records were eliminated. Surnames, which commonly
involved two parts, were contracted and duplicates for each part of the
name were also producéd. Duplicate records based on alternate surnames
were produced when this information was provided. Surnames were encoded
using NYSIIS coding and included in each record. Records were given
sequence identifiers, with duplicate records encoded to the same
jdentifier. Given names were split into separate fieids.

Fields on each record were standardized to conform to the
requirements for the linkage. Unnecessary fields were deleted. The
records were split into two files on the basis of sex.

The comparison rules were established by Statistics Canada using
information generated from previous studies. The initial comparison rules
used in this study have been appended (Appendix C). The threshold weight
was set a low level of -100 as the native death records contained only
persons assumed to have died thus eliminating the possibility of false

positives. Weights between -100 and 100 were considered doubtful and
reviewed individually.
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The death records were linked with the CMDB for the years 1981 to
1983 using the GIRLS system. Multiple 1linkages were usually resolved by
visual inspection in favour of the highest linkage weight. Death
certificates were consulted in 26 cases.

A linked file, referred to as the native COHORT file, was .prepared
providing information from the native death records on birth date, death
date (year and month only), religion, sex, marital status, band, and
province of residence. From the CMDB the underlying cause of death (ICD
code), date of death, and province of death were added. This file was
forwarded to LCDC for further processing.

The cohort file was processed by LCDC into a SAS system file with
aggregated numbers of deaths based on age, sex, province, and cause of
death. Cause of death was recoded to the LCDC disease classifications,™

4.1.2 On_Reserve Deaths

CMDB was searched from 1979-1983 for records with geographic coding
ending in the numbers 88, These records were processed to extract age,
sex, province of death, year of death and cause of death (Lcoe
classification). This information was aggregated and filed in a SAS system
file referred to as the ON-RESERVE file.

4.1.3 The Medical Service Branch Files

The MSB Indian Health Services, Demographics Section kindly provided
aggregated mortality data by age, sex, year and cause of death (ICD
chapters only). These files were transferred to a SAS system file in

similar format to the above and referred to as the MSB file.

4.1.4 0ff-Reserve Deaths in Census Divisions with Reserves
The CMDB was searched from 1979-1983 for records with geographic

codings for census divisions in which reserves are located. British
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Columbia and New Brunswick was excluded, as geographic coding for reserves
did not occur during the years of the study. Newfoundland, the Yukon ang
Northwast Territories were excluded as the geographic definition of
reserve does not exist there. of the remaining 231 Canadian Censys
Divisions, ninety-five were included in the file preparation. Information
was extracted from the records nn age, sex, province of death, year of
death and cause of death (LCDC classification).

An initial assessment of these data revealed that this process
selected 20% of the national death file. The file included the geographic
coding for major urban centres such as Edmonton, Calgary, Quebec City,
London, and Halifax. As this was considered to counteract the purpose of
using a rural based comparison group a secondary rule was established.

Census divisions with greater than 2500 deaths during the five year
period of study were accordingly excluded from the file. This reduced the
number of census divisions undep consideration to fifty-six. Figure 3
provides a map of census divisions containing reserves, identifying those
census divisions included in this file.

After extracting the mortality information from these records,
aggregate totals at the provincia] level were established. From these
provincial aggregates the totals of on-reserve deaths for each age, sex,
year of death and cause of death were subtracted to establish a SAS system
file. In the uncommon 0ccurrence when subtraction resulted in a negative
number, c211s were set to zero. This data set is referred to as the
RESIDUAL file.
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Figure 3: Canadian Census Divisions exhibiting census divisions with reserves
used in this study and census divisions selected for the residual comparison
population

Note: The provinces of New Brunswick and British Colurbia are excluded because of a lack of death certificate
coding of on-reserve residence, The prevince of Newloundiand and the Territories do not contain reserves,



42
4,1,5 National Comparison Population

A National comparison population was developed using national
mortality records from 1979-1983. British Columbia, Newfoundland, New
Brunswick and the Territories were excluded because of their exclusion
from the on-reserve and residual files. Information from the CMDB was
extracted regarding age, sex, province of death, year of death and cause

of death (LCDC classification) and aggregated. The information was stored
on a file referred to as the NATIONAL file.

4.1.6 Population Estimates

Annual population estimates for the native populations from 1979-
1982 had been obtained from DIAND Indian status membership registrar in
1983. Population estimates from the register for the year 1983 were
obtained in 1985. Tabulations were provided by year, age, sex, and
province of residence.

The MSB data set included population estimates developed by MSB for
the population it served. This was tabulated by year, age, sex, and
province of residence.

To obtain population estimates for the residual and national
populations, intercensal and census counts from Statistics Canada
Demography tapes for 1979-1983° were used. For the residual population the
census divisions under study were aggregated to the provincial level and
provincial totals of native populations from the DIAND register were
subtracted from these totals. Tabulations were generated by age, sex, and
province of residence.

* statistics Canada annually produces custom developed tapes for use by LCDC
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4.2 DATA PROCESSING

4.2.1 Selection of Disease Processes for Study

On the basis of the literature review, specific disease processes
were identified which are noted to have significant burden or are expected
to vary from comparison populations. LCDC coding of aggregated disease
groups were the minimum unit of analysis.!™ A1l ICD-9 chapter
aggregations were also utilized. In total 18 ICD chapters and 40 LCDC
disease aggregates were selected.

4.2.2 Computer Processing
To facilitate analyses of the five files, all information was

processed using the LCDC program MORTCAN.Y MORTCAN is a menu driven
program which provides a series of descriptive epidemiolegical measures
at the request of the programmer. Input requires two SAS'® system files;
one containing data on deaths by age, sex, location, and cause, and the
second providing the necessary estimates of population. The standard
population chosen for this study is the 1981 Canadian Census.
Comparisons between groups and calculatiens of confidence intervals
were performed using the spreadsheet program VP-Planner Plus.Y Non-

parametric correlations were calculated using True Epistat.'

4.3 DATA ANALYSIS

4.3.1 Age-Sex Specific Mortality Rates, Life Expectancy and Survival

Age-specific Mortality Rates were computed for each 5 year age group
to age 84 (79 for MSB data). Older ages were aggregated into a single
category. The C-4 age group was divided into 0-1 and 1-4 to identify

infant mortality. Standard errors were calculated based on the assumption

f Semenciw R. Program for use by LCOC. (not copyrighted) Ottawa 1986.
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of normally distributed proportions.!® Life expectancy was determined
using a first year survival fraction of 0.212 and 1ife expectancy in the
oldest age group as the inverse of the mortality rate.™ Cumulative
survival probabilities were determined for ages up to age 75. Life
expectancy was also adjusted using the method of Statistics Canada®

whereby mortality rates in the over 65 population are set to the national

popuiation.

4.3.2 Aqge-Standardized Cause-Specific Mortalify Rates_and Standardized
Mortatity Ratios

Age-standardized mortality rates were developed for each cause. The

variance of the age-standardized rates was approximated by regarding the

rate as a weighted average such that:!®

var(ASMR) = ;_(ﬂi)_gig,[ﬂ, N= standard population in ith group
(=N;) n= study population in ith group
p= observed age specific death rate in ith
group
q= (1-p)

Comparisons between the various files under study is illustrated

below. The cell contents of the comparison indicate the type of analysis

performed.
Cohort
On-reserve ASMR On-reserve
MSB ASMR ASMR MSB
Residual - ASMR . Residual
National SMR SMR SMR ASMR

ASMR: Comparison of Age-standardized mortality rates using the z-
test for proportions

SMR: Comparison to national population using Poisson Ratio test

Z-testing assumes that the mortality rates approximate a normal

distribution. Poisson testing assumes that the expected variance in the



45

national reference populatien is negligible. 95% confidence intervals for
SMR’s were calculated using the Ury and Wiggins approximation'® when the
expected number was three or greater and the observed number was not zero.
Exact significance testing was performed by MORTCAN when the expected
number was less than three.

Age specific rates and ratios were developed for 6 age categories,
namely; 0-1, 1-4, 5-14, 15-34, 35-64, 65 and over.

4.3.3 Potential Years of Life Lost

For each cause of death, PYLL to age 75 were calculated.™ PYLL
rates were calculated using the population estimates from above for
populations below the age of 75.34 Rates were not age standardized,

4.3.4 Proportional Mortality Ratios

Proportional mortality from each cause was determined as cause-
specific deaths as a proportion of all reported deaths. Proportional
mortality ratios (PMR) were generated as the ratio of the proportional
mortality in the data set to the propcrtional mortality in the national
comparison population (multiplied by 100). Tabulations of crude and
standardized PMR’s were developed, 2%

4.3.5 Mortality Rankings
The least aggregated groupings for the causes of death under study

were utilized to rank causes of death by: age-standardized mortality rate,
potential years of life lost, proportional mortality ratio, and standard
mortality ratios.

Spearman’s rank correlation coefficient was calculated for the
ordering of age-standardized mortality rates and PYLL.
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5. RESULTS

E.1 THE RECORD LINKAGE

The Native event file death records were found to have the following

availability of items?

Data Item Availability
Surname 100.0%
Alternate surname 13.1
First initial 100.0
Remainder of first given name 100.0
Second initial 45.3
Remainder of second given name 43.5
Province of residence 100.0
Birth Year 99.0
Birth month 89.0
Birth day 78.3
Sex 100.0
Fathers first initial 7.0
Fathers second initial 2.7
Mothers first initial 15.4
Mothers second initial 10.0
Marital status 100.0

Of the 1,178 males known to have died,

1,065 good links were

identified and of 754 females known to have died, 661 good 1inks wera

found. The overall linkage rate was 89%.

5,2 POPULATIONS

The populations under study have been displayed in pyramid format
in Figures 4 {a-e). These charts illustrate the relative youth of the
native populations. The native charts are not corrected for the late
reporting of births which may explain a portion of the apparent small
childhood population. The Medical Services Branch file is truncated at age

79. The mean and median ages of the populations for the files are:

Mean
Native Cohort 24.1
On-reserve population 23.7
MSB population 23.1
Residual area 32.4

National 32.7

Median
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5.3 AGE SPECIFIC MORTALITY RATES

Table 1 presents the age specific mortality rates and significance
testing for each of the five data sets. Native populations of both sexes
have substantially higher mortality rates than the comparison populations
in younger ages and lower mortality rates in the elderly. The following
text table provides an estimation based on the number of tests and the

observed and expected number of significant findings based on chance

alone:

Comparison Cohort:National Reserve:National MsB:National

mamber 38 38 34

expected p=0,05 = 1.90 1.90 1.70

observed p=0.03 28 30 LY

expected p=0.01 0.38 0.38 0.34

observed p=0.01 24 29 3

Comparisons Cohort:Reserve Cohort:MSB MS8:0n-reserve Reserve:Residual
nurber I8 34 4 38
expected p=0.05 1.90 1.70 1.70 1.90
observed p=0.05 4 2 25 30
expected p=0.01 0.38 0.34 0.34 0.34
observed p=0.01 0 o 13 25

This table suggests that the comparisons between the native groups
and the comparison populations are unlikely to be explained by chance
alone. Similarly it appears unlikely that the difference noted between

the MSB and on-reserve populations is due to chance alone.

5.4 LIFE _EXPECTANCY

Table 2 presents the sex specific life expectancies at all ages for
each of the five populations. At birth, native males have lower life
expectancy than their comparison counterparts. With increasing age native
males appear to enjoy relative longevity. Native females have similar life
expectancies at birth relative to the national population (with the

exception of MSB clients who have a lower life expectancy). As with the
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native males they appear to enjoy relative longevity with increasing age.
Using the native life expectancy adjustment procedure of Statistics
Canada® reveals the following 1ife expectancies at birth:

Females Males
Cohort 72.38 64.52
On-Reserve 74.02 65.90
MSB 70.54 62.32
Residual 79.07 71.29
National 77.49 70.09

5.5 SURVIVAL CURVES

Survival curves indicate the likelihood of an individual surviving
to any specific point in time. Figures 5 a and 5 b provide the survival
curves to age 75 for males and females respectively. The curves display

the reduced likelihood of survival fow natives to all ages below age 75.

5.6 AGE-STANDARDIZED CAUSE-SPECIFIC MORTALITY RATES

Tables 3a and 3c provide the age-standardized cause-specific
mortality rates for males and females for the 18 ICD chapters. For all
groups a substantial proportion of deaths are categorized under the ICD
chapters of circulatory diseases, accidents/poisoning/vioience and
neoplasms.

Tables 3b and 3d detail the rates for the LCDC aggregate causes of
death. A1l rates are provided with 95% confidence intervals. Significant
differences between native groups and between the on-reserve and off-
reserve populations are indicated. The following text table 1ists observed
and expected numbers of significant relationships for the four tables

aggregated based on levels of probability.

Comparisens cohort:reserve Cohort:MSB MSB:0On-reserve Reserve:Residual
rumber 115 34 34 115

expected for p=0.05 5.7 1.70 1.70 5.75

cbsarved for p=0.05 7 8 19 &4

expected for p=0.01 1.15 0.34 0.34 1.15

observed for p=0.01 2 g 16 54
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This chart supports the existence of substantial mortality
differences between the on-reserve and residual populations. The MSB
clientele appears to have a different mortality experience than the other
two measures of native mortality

Age-standardized rates for the selected age groups can be found in
Appendix D, with confidence intervals for each rate.

5.7 STANDARDIZED MORTALITY RATIOS
Tables 4a to 4d provide the SMR’s with observed and expected values,

using the national comparison population as the reference group. 95%
confidence intervals for the SMR’s are provided. The relative importance
of various disease entities is emphasized by the mortality rankings
provided below.

5.8 POTENTIAL YEARS OF LIFE LOST

Tables 5a and b provide sex-specific PYLL rates for each study

population by cause. The proportion of PYLL attributed to various least
aggregated disease groups is presented in Figures 6a-h. The relatively
reduced importance of coronary heart disease in natives is highlighted by
these charts. The importance on suicide and motor vehicle traffic
accidents on native populations is emphasized. The proportion of PYLL
attributable is various diseases also provides the ranking order for

various causes of PYLL (and the PYLL rates which are not adjusted by age).

5.9 PROPORTIONAL MORTALITY RATIOS

Tables 6a and 6b provide the sex specific crude and age-standardized

PMR’s for each disease grouping by two native populations, in comparison
to the national reference population. The relative prominence of the most

important disease entities is highlighted by the rankings noted below.
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5.10 MORTALITY RANKINGS

Tables 7-9 show the top ten ranked causes of mortality utilizing

age-standardized mortality rates (Table 7), proportional mortality ratios
(Table 8) and standardized mortality ratios (Table 9). Figures 3a-h
display the rankings by PYLL.

Table 10 provides Spearman’s correlation coefficients for ASMR and
PYLL rankings. A1l coefficients are highly significant. Correlations
between native and comparison groups are significantly Tower (p<0.05) than
correlations between the two native groups or between the two comparison
groups, for all pairs except those of the male potential years of Jjfe
lost. For male PYLL the native and comparison group correlations are
significantly lower than the between comparison group correlation but not

the between native group corretation.
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Table 1: Age Specific Mortality Rates for Three Native Groups and Two
comparison Populations Providing Selected tests of Significance

Males Age-Specific Mortality Rates
(Per 100,000 population per year) ) .
Cohort On-reserve  MSB Residual National
Age
<1 2888.22 | 33 2430.55 && 3782.26 ++ ## 1188.83 3% 1240.40
1-4 180.30 22 117.81 &k 222.52 ++ it 83.82 s 66.21
5-9 67.89 ] a87.23 && 100.60 H 46.28 3% 39.74
10~14 105,38 33 71.19 && 98.80 w 52.18 42,74
15«19 327.40 (] 320.87 &8 413,40 ++ w4 167.97 $% 144,84
20-24 513.61* 3 379.05 && 554,00 ++ ## 238.47 5 182.14
25-29 565.03 ol 435,47 &8 S79.75 ++ 44 167.55 3% 155.73
30-34 486.89 & 483,78 && 582.40 wh 148.72 $3 157.06
35-39 &07.47 ad 497.55 &% 642.54 + #4 196.96 3% 197.65
40~44 708.84 aa 682.99 28 904.62 + ## 306.61 s$ 314.36
45-49 631.80 722.54 &% 914.69 + 4 489.02 $8 524.56
50-54 993.73 854.01 1194.26 ++ % 830.23% 885.02
55-59 1332.26 1264.37 1732.71 ++ 1269.71 1439.54
60-64 2234 .82 2115.30 2281.11 1891.79 2273.460
£5-69 3092.56 3152.11 & 3619.90 3047.24 3632.80
70-74 L172.31 a 4038.72 8% 4804.33 + ## 4757.09 $ 5613.59
75-79 5896.41 a3 5345.57 && 6435.35 + ¥ 7247.25 58 8707.87
80-84 7072.46 ] 7397 .44 88 11733.09 N.7T. 10812.75 $3% 13378.55
B85+ 8773.23 aa 11482.64 && 20978.03 s 25397.71
Females Age-Specific Mortality Rates
(Per 100,000 population per year) .
Cohort On-reserve  MSB Residual National
Age
<1 2296.02 1728.02 && 2731.26 ++ #i 932.49 5% 976.79
1-4 . 106.12 100.38 &% 150,486 + ## 55.78 3% 52.48
5-¢ 39.77 356,71 50,59 #H 28.14 26.92
16-14 37.78 43.11 & 55.19 wH 24.65 % 24.56
15-19 152.79 * 33 95.66 && 159.71 ++ ## 60.65 33 52.43
20-24 221.07 * a3 147.82 && 206.19 + ## 57.79 $% 53.23
25-29 269,06 * 29 171.24 2% 2777 ++ ¥# 58.60 % 59.69
30-34 311.65 a3 274.57 && 329.70 # 65.98 5% 74.26
35-39 2B4.24 % 253.42 && 424.31 ++ 4 101.48 3% 113.76
40-44 356.67 23 365.24 && 545,27 + #4 168.03 3% 182.32
45-49 5¢9.43 a@a 466.23 28 729.61 ++ ## 271.97 53 288.86
50-54 67717 a 674.53 && 909.11 + #% 405.42 5% 465,59
55-59 1130.26 o 1114.11 8& 1440,55 + ## 594.17 $$ 719.41
60-64 1632.50 a 1203.24 1683.90 + ## 915.45 § 1105.41
65-69 1793.13 1845.M 2195.85 W 1489.82 s 1777.00
70-74 2441.86 2126.58 23 3398.95 ++ ¥# 2420.98 2812.33
75-79 4280.31 4104.36 4973.50 i 3992.85 4646.33
B0-84 4527.55 3 4936.68 3% 9305.55 N.T. 7147.03 s 8063.45
85+ 6323.62 aa 8544.30 8& 15539.,27 3% 18304 .45
p <0.05 p<0.01 Based on t-testing of proportions
Cohort:On-reserve * bkl
Cohort: Mss | i1
Cohort:National a o3
MSB:0n-reserve + ++
MSB:Mational ¥ #
On-reserve:National & &%
Residual :On-reserve $ 1
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Table 2: Male and Female Life Expectancy at Five Year ages
Life Expectancy (Years)

Males
Age Cohort On-reserve MSB Residual National
0 67.54 68.49 63.54 71.28 70.09
1 68.50 69.15 64.93 71.13 69.96
5 64.98 65.47 61.49 67.36 66.14
10 60.19 60.74 56.79 62.51 61.26
15 55.50 55.95 52.06 57.87 56.39
20 51.37 51.81 48.09 53.13 51.78
24 47.64 47.7% 44 .37 48.74 47.23
30 43.93 43.75 40.60 44.13 42.58
35 © 39.95 39.75 36.72 39.44 37.89
40 36.10 35.69 32.83 34.80 33.25
45 32.31 31.84 29.23 30.30 28.73
50 28.26 27.92 25.48 25.99 24.43
55 24.57 24.02 21.88 21.98 20.42
60 . 21.08 20.42 18.62 18.25 16.74
65 18.25 17.40 15.55 14.80 13.44
70 15.85 14.90 13.09 11.7¢9 10.59
75 13.89 12.63 10.91 9.23 8.14
80 12.69 10.66 9.02 7.09 6.12
85 11.89 9.20 5.26 4.43
Females
Age Cohort On-reserve MSB Residual National
0 77.10 77.40 71.29 79.06 77.49
1 77.86 77.74 72.23 78.80 77.24
5 74.18 74.04 68.65 74.97 73.40
10 69.33 69.18 63.82 70.07 68.50
15 64.45 64.32 58.99 65.16 63.58
20 39.93 59.62 54.44 60.35 58.74
24 55.57 55.04 49.98 55.51 53.89
30 51.28 50.49 45.64 50.67 49.04
35 47.05 46.15 41.36 45.83 44.21
40 42.69 41.71 37.19 41.05 39.45
45 38.41 37.43 33.14 36.37 34.79
50 34.50 33.25 29.28 31.84 30.26
55 30.60 29.30 25.52 27 .44 25.91
60 27.22 25.83 22.23 23.19 21.77
65 24,31 22.27 18.95 19.15 17.86
70 21.34 19.16 15.83 15.43 14.27
75 18.75 16.01 13.27 12.08 11.03
80 17.56 14.04 11.24 9.15 8.21

85 16.31 12.20 6.93 5.96
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Table 3a: Male Cause-Specific Age

Males
(Per 100,000 Population per year)
Causes

All Causes
Infective and Parasitic Diseases
Neoplasms
m:aonwm:n\z:nnmnmoamﬂ\zmnmuo_mn
Blood Diseases

Hental Disorders

Nervous System/Sense Diseases
Circulatory Diseases
Respiratory Diseases

Digestive Diseases
Genftourinary Disease
Skin/Subcutaneous Tissue
Musculoskeletal

Congenital

Perinatal

Symptoms/11{-definad

>nnmam=nm\vo*mozmsum\<mo_m:nm

Cohort

1010.3 (94641074, 1)1 yon 966.4 (928.3-1004.4)

17.5 (8.8-25.1)
102.9 ¢80.3-125.4)
23.77 (12.6-33.7)

5.1 (0-10.1)

27.1 €15.9-38.2)

14.1 (6.6-21.5)
321.6 (282.2-360.9) 1)
81.3 {61.8-100.7)
50.0 (35.3-84.7)

12.1 ¢h.4-19.7)

0.5 (0-1.4)

3.6 (0-7.7)

10.7 ¢5.8-15.8)

13.5 (8.0-18.9)

26.7 (16.9-35.5) !
300.4 (270.0-330.7) 1y

n0701nmo:-wmmmﬁ<m

k4
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-Standardized Mortality Rates for ICD Chapters
Age Standardijzed Mortality Rates: IcD chapters

On-reserve MSB Residual
1217.7 (1183.2-1252, 1)+ 945 4 (936.4-953.7)
21.1 (16.3-25,8) + 4.5 (3.9-5.0)
122.4 (110.2-134.5) 209.8 (205.6-213.9)
16.5 ndm.w-qﬂ.ov

12.9 (8.3-17.4) &3
N2.1 (97.9-126.2)28
28.9 (21.6-35.1) g2

0.9 (0-2.0)%

17.1 (12.0-22.1) &

11.1 ¢6.9-15.2)
329.4 (305.4-353 . 3)22 383.6 (362.4-404.7) +»

23.4 (18.1-28.6)
3.7 (1.5-5.8) ++
17.7 (13.5-21.8)
13.2 (9.6-16.7)

3.2 (2.6-3.7)

6.5 (5.7-7.2)
10.7 (9.7-11.8)
424.7 (418.8-430.5)
78.2 (75.6-80.7)
++ 32.8 (31.2-34.3)

856.2 (76.0-98.3)
38.3 (30.6-45.9)
15.6 (10.5-20,6)
0.5 ¢0-1.4)
3.0 (0.6-5.3)

104.4 (93.4-115.3) &
62.3 (54.0-70.5)
18.2 (13.4-22.9

0.7 (D-1.5)

1.1 (0-2.2)
11.0 (8.6-13.3)
18.0 (15.0-20.9) ++
38.8 (32.9-44.4) ++

12.7 (11.7-9> 6)
0.5 ¢

1.8 ¢* )
6.6 (5.0-7.3)
7.2 (6.4-7.9)
12.3 (11.3-13.2)

7.7 (5.1-10.2)
10.5 (7.7-13.2) 3
25.7 (19.8-31.5) g2

256.4 (248.7-284.0)88 369.0 (352.3-385.6) ++ 117.2 {114.0-120,3)

Cohort:Msp o:.ﬁmu»w<m"wmmmacm_ M5B:0n-reserve
! 2 +
1 &8 ++

National

1082.4 (1079.4-1085,3)
5.2 (5.0-5,3)

250.6 (249.0-252,1)
19.8 (19.4-20.1)
3.5 (3.3-3.4)

9.3 (8.9-9.6)
13.7 (13.3-14.0)
501.2 (499.0-503.3)
86.7 (85.7-87.8)
42.7 (42,1-43.2)
14.2 (13.8-14.5)

0.6 (0.6-0.6)

2.0 ¢1.8-2.1)

7.5 (7.3-7.6)

8.1 (7.9-8.2)

12.6 (12.2-12,9)
104.7 (103.7-105.6)
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Table 3b: Male Cause-Specific Age-Standardized Mortality Rates by LCDC Disease Aggregates

Males

(Per 100,000 population per year)

Cancer
Tongue/mouth/ pharynx
Esophagus
Stomach
Large Intestine and Rectum
Liver
Gatl Bladder
Pancreas
Digestive Tract
Tracheas Bronchus/ Lung
Breast
Prostate
KXidney
Bladder
Brain
Lymphoid
Leukemia
Diabetes
Alcoholic Psychosis/Alcoholism
Coronary Heart Disease
Stroke
Rheumatic Fever and Chronic RHD
Kypertensive Disorders
Influenza
Pneumonia
Chronic Obstructive Lung Disease
Utcers
Cirrhosis of Liver
Gatibtedder Diseases
Nephritis and Nephrosis
Kidney Disease
Motor Vehicle Traffic Accidents
Accidental Falls
fires
Drownings
Suicide
Homicide
Accidental Poisoning

Age Standardized Mortality Rates: LCDC disea
On-reserve

Cohort

-
(=]

n oW
- (0 #'-ob--un.n-a-m

.9
A
3
.0
.9
4
A
.9
.9
8

o

-

Pl Yl BN ¢ ]
QMJ‘&‘-P\IUU‘

€80.3-125.4)
€0-4.1)
(0-3.8)
{0-10.0)
$6.8-24.9)
(0-4.1)
(0-4.1)
(0-9.2)
(18.3-43.4)
(13.8-35.7)

(8.9-28.8)
€0-4.1)

¢0-2.3}
{1.6-14.1)
(1.4-11.5)
{6.7-24.0)
{20.7-45.4) **
€153.0-212.9)
(34.9-66.6)
(0-9.7)

(0-6.3)

(27.0-54.1)
(18.0-42.3)
(0-8.9)
€15.8-36.5)
(0.0-10.1)

€0.4-11.3)
(76.6-109.5) *
(8.6-25.9)
(11.4-26.3)
(15.4-33.9)
(42.5-66.0)
(7.0-19.1) *
(3.8-16.7)

.2 (97.0-125.3)

(1.7-7.6)

.7
2 (0.2-4.1)
3

€1.5-7.0)
(9.2-19.3)
(0-1.4)
(0.7-5.8)
(1.2-6.3}
(22.8-37.7)
(25.3-40.6)
(0-1.4)
(9.9-20.4)
1.7-7.6)

(0-1.7)
t6.2-11.7)
1.7-6.8)
(17.2-30.1)
(12.1-21.9)

3

5

3

8

3

0

S

2

7

8

0

3

7

0

7 (186.6-224.7)
3 (42.6-61.9)
8
7
5
3
0
4
0
2
]
2
8
4
2
4
0
.3

(2.6-8.9)
(1.1-6.2)
(0-1.4)
(33.0-49.5)

6.8-15.5)

63.7-81.8)

4.8-11.9)
(12.6-21.7)
(17.1-27.6)
(46.5-61.4)
(18.0-28.5)

T (3.9-9.4)
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Residual

(203.3-211.6)
(2.7-3.8)
(3.1-4.2)
(13.7-16.0)
(24.6-27.3)
(0.8-1.5}
{1.5-2.2)
(12.1-14.0)
{61.8-66.5)
(60.4-65.1)
(0.0-0.3)
(21.9-24.6)
(4.3-5.4)
(5.7-7.2)
(4.5-5.6)
(9.8-11.)
(8.3-9.8)
(11.2-13.1)
(3.4-4.5)
(257.9-267.4)
(65.0-69.7)
(3.7-4.8)
(5.5-7.0)
(1.5-2.2)
(29.7-32.8)
(35.4-38.9)
(3.8-4.9)
(10.8-12.7)
(1.8-2.5)
(2.6-3.7)
(8.7-10.6)
(39.1-42.6)
(6.9-8.4)
{4.9-6.0)
(5.4-6.9)
{23.4-26.1}
(2.4-3.1)
(1.8-2.5)

Mational
248.5 (2466.9-250.0)

5.0 {3.5-5.7)
. (5.3-5.6)
(14.9-15.6)
(31.9-33.0)
€1.9-2.2)
(2.3-2.4)
(13.1-13.8)
t73.7-75.2)
(78.5-80.0)
(0.3-0.3)
(25.5-26.6)
(5.3-5.6)
(8.1-8.4)
(5.9-6.2)
(11.7-12.4)
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(77.4-78.9)
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(44.0-45.1)
(4.8-5.1)
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(2.4-2.7)
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10.3-11.0)
(33.1-34.2)
€10.7-11.4)
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(3.9-4.2)
(25.2-25.9)
(3.4-3.7)
(2.9-3.2)
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Table 3c: Female Cause-Specific Age-Standardized Mortality Rates for ICD Chapters

Females

(Per 100,000 population per year)

Causes

All causes

Infective and Parasitic Diseases

Neoplasms
Endocrine/Nutritionat /Metabolic
Blood Diseases

Mental Disorders

Hervous System/Sense Diseases
Circulatory Diseases
Respiratory Diseases
Digestive Diseases
Genitourinary Disease
Complications of Pregnancy
Skin/Subcutaneous Tissue
Musculoskeletal

Congenital

Perinatal
Symptoms/1iL-defined

Accidents/Poisonings/Violence

p < 0.05
p< 0.0

Age Standardized Mortality Rates: 1CD chapters

Cohort

652.4 (599.4-705.3) n
10.5 (3.6-17.3)
115.6 (91.8-139.5)
19.8 (9.6-29.9)
3.4 (0-7.3)
10.3 (3.4-17.1}
10.2 (3.3-17.0) *
192.4 (161.6-223.1) 11
51.0 (36.1-65.8) 1]
56.5 (40.8-72.1)
13.3 (5.2-21.5)
0.6 (0-1.7)
2.2 (0-5.3)
2.2 (0-5.3)
9.5 (4.9-14.0) *
9.1 (4.5-13.6)
25.1 (14.9-35.2)
120.7 (101.2-140.1) * |

Cohort:reserve
*

i

94.0

On-reserve

604.8 (573.2-636.3) &L

9.4 (5.4-13.3) &%

106.1 (92.1-120.0) &%
28.8 (21.3-36.2) &&

0.9 (0-2.1) &

13.0 (8.2-17.7) &

2.6 (0.B-4.3) .2

205.6 (187.1-226.0) &%
S56.4 (44.7-664.0) &&
43.2 (34.7-51.6) &%
15.4 (10.1-20.6) &&

0

1.4 (0-2.9}
1.8 (0.0-3.5)
3.7 (2.1-5.2)
6.7 (4.5-8.8)

Cohort: Ms8
]
1

MSB Residual
840.7 (810.5-870.8) ++ 534.1

15.4 (11.4-19.3) + 3.2 (2.6-3.7)
7.7 (105.5-129.8) 132.0 (128.8-135.1)

30.7 (24.4-36.9) 16.6 (15.4-17.7)
2.2 (0.6-3.7) 2.3 (1.9-2.6)
12.2 (B.6-15.7) 2.9 (2.5-3.2)

8.1 (5.1-11.0» ++ 8.0 (7.2-8.7)
269.3 (250.8-287.7) ++ 246.8 (242.6-250.9)
75.8 (66.3-85.2) ++ 33,0 (31.4-34.5)
65.6 (56.9-74.2) ++ 20,9 (19.7-22.0)

21.7 (16.4-26.9) 8.0 (7.2-8.7)
0.1 (0-0.2) 0.2 ¢0.0-0.3)
1.5 (0.1-2.8) 0.4 (0.2-0.5)
2.7 (0.9-4.4) 2.8 (2.4-3.1)

8.3 (6.3-10.2) ++ 5.3 (4.7-5.8)
13.1 (10.5-15.6) + 5.7 (5.1-6.2)
16.9 (12.1-21.6) && 34.6 (28.7-40.4) ++ 8,2 (7.4-8.9)
(B3.0-104.9) &% 144.1 (133.3-154.8) ++ 37.8 (36.0-39.5)

on-reserve:residual
& +
13 ++

(528.0-540.1)

MSB:On-reserve

National
612.3 (610.3-614.2)

3.2 (3.0-3.3)
155.6 (154.6-156.5)
17.5 (17.1-17.8)
2.6 (2.6-2.7)
4.8 16.6-6.9)
9.5 i)
287.7 (286.3-275.0)
34.6 (34.2-34.9)
25.2 (24.8-25.5)
8.1 (7.9-8.2)
0.2 (0.2-0.2)
0.6 (0.6-0.6)
3.2 (3.0-3.5)
6.5 (6.3-6.6)
6.1 (5.9-6.2)
7.7 (7.5-7.8)
39.3 (38.7-39.8)



58

Table 3d: Female Cause-Specific Age-Standardized Mortality Rates by LCDC Disease Aggregates
Age Standardized Mortality Rates: LcDC disease aggregations

Females

(Per 100,000 population per year)
Cancer
Tongue mouth pharynx
Esophagus
Stomach
Large Intestine and Rectum
Liver
Gall Bladder
Pancreas
Digestive Tract
Trachea Bronchus/Lung
Breast
Uterus
Qvary
Kidney
Bladder
Brain
Lymphoid
Leukemia
Disbetes
Alcoholie Psychosis/Alcoholism
Coronary Heart Disease
Stroke
Rheumatic Fever and Chronic RHD
Hypertensive Disorders
Acute Respiratory Infections
Influenza
Pneumonia
Chronic Obstructive Lung Disease
Ulcers
Cirrhosis of Liver
Gallbladder Diseases
Nephritis and Nephresis
Kidney Disease
Motor Vehicle Traffic Accidents
Accidental Falls
Fires
Drownings
Suicide
Homicide
Accidental Poisoning

Cohort On-reserve
115.6 (91.8-139.3) 103.9 ¢90.1-117.6) 28
1] 1.4 (0-2.9)
0
1.5 (0-4.4) 3.5 (0.9-4.0) &
10.9 (3.6-18.1) 1.9 (7.1-16.6) &1
1}
5.4 (0,1-10.6) 4.1 (1.3-6.8)
4.4 (0.0-8.7) 5.6 (2.4-8.7)
24.3 (13,5-35.0) 25.6 (18.7-32.4) a8
8.8 (2.1-15.4) 12.6 (7.7-17.5)
17.9 (8.2-27.5) 12.5 (7.6-17.4) &
18.7 (9.2-28.1) 15.3 (10.0-20.5) 2¢
5.7 (0.0-11.3) 5.0 (2.0-7.9)
5.8 (0.1-11.4) 2.5 (0.3-4.6)
1.0 (0-2.9) 1.5 €0-3.2)
3.4 (0.4-6.3) 1.6 {0.2-2.9) &
4.2 (0-8.9) 5.7 (2.5-8.8)
5.2 (0.4-9.9) 4.3 (1.7-6.8)
18.4 (B.6-28.2) 26.2 (19.1-33.2) &g
14.7 (6.8-22.5) 12,1 (7.7-16.4) g
86.1 {65.1-107.0) 95.0 (81.6-108.3) &&
55.4 (38.9-71.8) 55.0 (45.0-64.9)
3.2 (0-6.9) 3.2 (0.8-5.5)
4.6 (0.1-9.1) 8.7 (4.5-12.8)
1.8 (0-3.9 0.4 (0-0.9)
0.5 (0-1.4) 1.1 (0-2.4)
29.4 (17.8-40.9) 32.2 (24.9-39.4) s
10.1 (3.2-15.9) 13.1 (8.2-18.0)
1.2 (0-3.5) 2.3 (0.3-4.2)
32.9 (21.1-44.6) 20.3 (14.4-26.1) &g
3.0 (0-6.3) 3.0 €0.8-5.1)
1.8 (0-4.3) 4.0 (1.2-6.7)
11.0 (3.5-18.4) 12.0 (7.2-16.7) &
35.3 (24.3-46.2) 26.9 (21.0-32.7) &z
8.0 (2.1-13.8) 4.4 (1.8-6.9)
8.1 (2.8-13.3) 6.7 (3.7-9.6) &
7.8 (2.7-12.8) 2.5 (0.7-4.2) 88
19.0 (11.9-26.0) 14.7 (16.7-18.6) &g
12.2 (6.1-18.2) 9.5 (6.1-12.8) s
11.6 (5.5-17.6) 5.3 (2.5-8.0) 2

Cohort:On-reserve p< 0.05 *, p <0.01 #x

Residual
130.3 ¢127.1-133.4) 15

«6 (20.2-22.9) F
0.4 (0.2-0.5)
-5 (2.1-2.8)
9 (7.1-8.8)
42.6 (40.B-44.3) 4
15.3 (14.1-16.4) 1
5.7 (24.3-27.0) 3
7.1 (6.3-7.8)
6.8 (6.0-7.5)
2.2 (1.8-2.5)

1

National
3.8 €152.8-154.7)
1.6 (1.4-1.7)
1.7 ¢1.5-1.8)
-8 (6.6-6.9)

5 (24.1-24.8)
.0 €1.0-1.0)
2.8 (2.6-2.9)
8.4 (8,2-8.5)
7.5 (46.9-48.0)
6 (19.2-19.9)
4 (31.0-31,7)
8.3 (8.1-8.4)
9.0 (B.8-9.1)
2.5 (2.3-2.6)

-8 (1.4-2.1) 2.3 (2.1-2.4)
3.4 (2.8-3.9) 4.2 (4.0-4.3)
7.1 (6.3-7.8) 8.0 (7.8-8.1)
5.1 (4.5-5.6) 5.8 (5.6-5.9)
12.7 (11.7-13.6) 13.3 (12.9-13.6)
0.9 (0.7-1.0) 1.4 (1.2-1.5)

124.6 (121.6-127,5) 161.3 (160.3-162.2)
57.7 (55.7-59.6) 64.9 (64.3-65.4)
4.4 (3.8-4.9) 5.8 (5.6-5.9)
7.0 ¢6.2-7.7) 6.6 (6.4-6.7)
0.4 (D.2-0.5) 0.4 (0.4-0.4)
1.7 (1.3-2.0) 1.2 (1.2-1,2)
17.7 (16.5-18.8) 17.3 (16.9-17.8)
9.3 (8.5-10.0) 10.9 €10.7-11.0)
2.2 (1.8-2.5) 2.6 (2.4-2.7)
4.4 (3.8-4.9) 7.5 (7.3-7.6)
1.6 (1.2-1.9) 1.8 (1.6-1.9)
2.8 (2.4-3.1) 2.6 (2,4-2.7)
7.0 ¢6.2-7.7) 6.8 (6.6-6.9)
14.2 ¢13.0-15.3) 12.4 €12.0-12.7)
5.6 (5.0-6.1) 7.0 ¢6.8-7.1)
2.9 (2.3-3.4) 1.9 (1.7-2.0)
1.1 ¢0.7-1.4) 0.9 (0.9-0.9)
5.6 (4.8-6.3) 7.9 (7.7-8.0)
1.6 (1.2-1.9) . 1.9 (1.7-2.0)
0.9 ¢0.7-1.0) 1.5 €1.3-1.6)

On-reserve:Residual P <0.05 &, p <0.01 8%
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Table 4a: Male Native Expected and Observed Deaths for ICD Chapters with Standardized Mortality Ratios based on the
National Reference Population

Males Standardized Mortality Ratios

Cohort On-reserve Medical Services Branch
Causes obs exp SMR obs exp SHMR obs exp SHR
All Causes 1065 955 .12 (1.05 -1.18) 2699 2594 1.04 (1.00 -1.08) 5403 3866 1.40 (1.36 -1.44)
Infective and Parasitic Diseases 18 S 3.61 (2.14 -5.68) 36 14 2.64 (1.80 -3.55) 87 21 4.22 (3.32 -5.11)
Heoplasms a3 202 0.41 ¢0.33 -0.51) ° 245 556  0.44 (0.39 -0.50) 404 818 0.49 (0.45 -0.54)
Endocrine/Nutritional /Metabolic 20 17 1.19 (0.72 -1.81) & 46 1.40 (1.07 -1.78) 84 67 1.25 (1.00 -1.55)
Blood Diseases 4 3 1.28 (0.36 -3.31) 3 8 0.36 (0.08 -1.05) 13 12 1.04 (0.57 -1.84)
Mental Disorders 35 8 3.11 (2.00 -4.60) 47 21 2.19 (1.65 -2.97) ™ 32 2.47 (1.96 -3.08)
Nervous System/Sense Diseases 17 14 1.25 (0.71 -1.93) 32 37 0.86 (0.59 -1.22) 66 57 1.16 (0.90 -1.47)
Circulatory Diseases 258 400  0.65 (0.57 -0.73) 721 1080  0.67 (0.62 -0.72) 1264 1573 0.80 (0.76 -0.85)
Respiratory Diseases 73 7 1.02 (0.81 -1.29) 207 191  1.08 (0.9% -1.24) 386 279 1.39 (1,25 -1.53)
Digestive Diseases 8 36 1.34 (0.98 -1.76) 101 97  1.04 (0.85 -1.26) 246 144  1.71 (1.50 -1.94)
Genitourinary Disease 10 12 0.85 ¢0.40 -1.52) 36 3 1.16 ¢0.81 -1.61) 63 45 1,40 ¢1.07 -1.79)
Skin/Subcutanecus Tissue 1 0 1 1 0.79 2 2 1.07
Musculoskeletal 3 2 1.81 7 4 1.57 (0.70 -3.55) 4 7 0.61 (0.15 -1.41)
Congenital 19 13 1.45 (0.88 -2.27) 40 40 1.00 (0.72 -1.35) 9% 63 1.51 (1.23 -1.86)
Perinatal 23 14 1.67 (1.04 -2.45) 57 44 1.29 (0.98 -1.67) 150 70 2.16 (1.81 -2.51)
Symptoms/111-defined 33 13 2.45 (1.75 -3.46) B8 38 2.30 (1.86 -2.85) 211 58  3.61 (3.16 -4.16)

Accidents/Poisonings/Violence 430 145 2.97 (2.69 -3.26) 1014 385 2.63 (2.47 -2.B0) 2246 619 3.63 (3.48 -3.78)
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Table 4b: Male Native Cohort and On-reserve Expected and Observed Deaths for

LCDC Disease Aggregates with Standardized Mortality Ratios based on the
National Reference

Males Standardized Mortality Ratios
Cohort On-reserve
Causes obs exp SMR obs exp SMR
Cancer 83 200 0.4% ¢0.33 -0.51) 242 550 0.44 (0.38 -0.50)
Tongue mouth pharynx 1 5 0.22 (0.01 -0.99) 10 12 0.81 (0.40 -1.52)
Esophagus 1 4 0.23 (0.01 -1.24) 5 12 0.42 (0,13 -0.95)
Stomach 4 12 0.33 ¢0.09 -0.83) 9 33 0.27 (0.12 -0.51)
Large Intestine and Rectum 12 26 0.47 ¢0.24 -0.80) 30 70 0.43 (0.29 -0.61)
Liver 1 2 0.58 1 5 G.21 ¢0.01 -0.9%)
Gall 8ladder 1 2 0.56 7 5 1.42 (0.56 -2.84)
Pancreas 4 1 0.38 (0.09 -G.90) 8 29 0.28 ¢0.12 -0.54)
Digestive Tract 24 1 0.41 {0.26 -0.60) &4 161 0.40 (0.31 -0.51)
Trachea Bronchug Lung 20 61 0.33 (0.20 -0.50) 71 170 0.42 (0.33 -0.53)
Breast ) 0 1 1 1.83
Prostate 14 20 0.69 (0.38 -1.17) 32 55 0.58 ¢0.40 -0.82)
Kidney 1 4 0.23 (0.01 -1.24) 10 12 0.82 (0.40 -1.52)
Bladder 0 & ] " 0 18 0 w
Brain 1 6 0.17 (0.01 -0.83) 3 16 0.18 (0,04 -0.52)
Lymphoid & 10 0.57 (0.22 -1.28) 18 29 0.63 (0.37 -0.98)
Leukemia 8 10 0.82 (0.35 -1.55) 12 a7 0.45 (0.23 -0.77)
Diabetes 13 12 1.08 (0.58 -1.83) 51 33 1.57 (1.15 -2.03)
Alcoholic Psychosis/Alcoholism 30 5 6.14 (4,05 -8.55) 48 13 3.63 (2.72 -4.89)
Coronary Heart Disease 144 261 0.55 (0.47 -0.65) 448 710 0.63 (0.57 -0.69)
stroke 40 63 0.64 (0.45 -0.88) 114 168 0.48 (0.56 -0.82)
Rheumatic Fever and Chronic RHD 4 4 0.89 (0.27 -2.48) 14 12 1.14 (0.64 -1.94)
Hypertensive Disorders 2 é 0.34 (0.04 -1.13) 8 16 0.50 ¢0.22 -0.97)
Influenza 0 1 ¢ 1 3 0.33 (0,01 =1.65)
Pneumenie 3a 27 1.43 (0.99 -1.93) 103 | 1.48 ¢1.20 -1.78)
Chronic Obstructive Lung Disease 25 35 0.71 (0.46 -1.05) 67 96 0.7 (0.54 -0.89)
Ulcers 3 4 0.75 ¢0.15 -2.10) 8 1) 0.75 (0.31 -1.41)
Cirrhosis of Liver 26 15 1.72 (1.13 -2.53) Y4 41 1.14 (0.B4 -1.52)
Gallbladder Diseases 4 2 1.93 7 [} 1.27 ¢0.47 -2.36)
Nephritis and Nephrosis 0 3 0 e 13 9 1.42 (0.77 -2.45)
Kidney Disease 5 9 0.56 €0.18 -1.26) 26 24 1.1 (0.71 -1.58)
Motor Vehicle Traffic Accidents 138 51 2.58 {2.19 -3.08) pd.1] 142 2.01 ¢1.78 -2.2%)
Accidental falls 17 10 1.65 (0.99 -2.71) 23 27 0.85 (0.54 -1.27)
Fires k11) 5 5.46 (4.05 -8.55) 71 15 4.78 (3.70 -5.97)
Drownings 3N 7 4.4% (3.01 -6.27) B4 19 &.45 (3.53 -5.47)
Suicide a7 33 2.61 (2.11 -3.2%) 225 88 2.55 (2.23 -2.91)
Homicide 21 5 4.19 (2.60 -6.39) 83 13 6.25 (5.09 -7.91)
Accidental Poisoning " 4 2.82 {1.37 -4.88) 26 10 2.52 (1.70 -3.,80)

* p <0.05 Poisson exact testing
** p <0.01 Poisson exact testing
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the National Reference Population .

Females standardized Mortality Ratios

Cohort On-reserve Medical Services Branch
Causes obs exp SHMR obs exp SMR obs exp SMR
Atl Causes 654 556 1.18 ¢1.08 -1.27) 1540 1437 1.07 (1.02 -1.13) 3366 2112 1.59 (1.54 -1.62)
Infective and Parasitic Diseases 10 3 3.01 (1.60 -6.06) 24 9 2.73 (1.7 -3.96) 70 13 5.22 (4.20 -6.80)
Neoplasms o6 128 0.75 (0.6% -0.92) 232 335 0.69 (0.61 -0.79) 386 499 0.77 (0.70 -0.85)
Endocrine/Nutritionat/Metabolic 15 15 0.98 (0.56 -1.64) 60 40 1.52 (1.15 -1.93) 100 58 1.74 (1.40 -2.10)
Blood Diseases 3 3 1.19 ¢0.20 -2.79) 2 [ 0.31 (0.04 -1.12) 8 9 0.84 (0.38 -1.73)
Menta! Disorders 10 4 2.26 (1.20 -4.55y 32 1" 2.90 (1.99 -4.10} 52 16 3.27 (2.43 -4.28)
Nervous System/Sense Diseases 10 9 1.06 (0.53 -2.02) 1 25 0.44 (0.22 -0.78) 40 38 1.05 (0.75 -1.43)
Circulatory Diseases 155 247 0.63 (0.53 -0.73) 442 625  0.71 (0.64 -0.78) 850 884  0.95 (0.89 -1.02)
Respiratory Diseases 50 n 1,59 (1.19 -2.12) 136 8O 1.69 (1.43 -2.01) 278 116 2.40 ¢2.12 -2.7T0)
Digestive Diseases 54 22 2.46 (1.85 -3.20) 108 56 1.92 (1.58 -2.33) 249 83 3.01 (2.64 -3.40)
Genitourinary Disease " 7 1.54 ¢0.79 -2.79) 34 18 1.88 (1.31 -2.63) 69 26 2.65 (2.07 -3.36)
Complications of Pregnancy 1 0 3.25 0 1 0 1 1 0.76
skin/Subcutanecus Tissue 2 ] 3.82 4 ] 3.03 5 2 2.61
Musculoskeletal 2 3 0.72 (0.08 -2.26) & 7 0.56 (0.15 -1.42) 10 1 0.95 (0.44 -1.65)
Congenital 17 1 1.53 (0.90 -2.46) 20 34 0.58 (0.36 -0.90) &9 54 1.20 (0.99 -1.61)
Perinatal 15 10 1.48 ¢0.84 -2.46) 36 33 1.09 (0.76 -1.51) 108 51 2.12 (1.74 -2.56)
Symptoms/I{1-defined 27 9 3.13 (1.97 -4.35) 61 24 2.56 (1.95 -3.26) 166 36 4.62 (3.94 -5.30)

Accidents/Poisonings/Violence 176 52 3.40 (2.90 -3.92) 334 31 2.54 (2.28 -2.B4) 859 215 3.99 (3.73 -4.27)
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Table 4d: Female Native Cohort and On-reserve Expected and Observed

Deaths for LCDC Aggregates with Standardized Mortality Ratios based on
the National Reference

Females Standardized Mortality Ratios
Cohort On-reserve
Causes obs exp SMR obs exp SMR
Cancer 9b 127 0.76 (0.6 -0.92) 226 I 0.48 (0.40 -0.78)
Tongue mouth pharynx 1] 1 0 3 3 0.88 ¢(0.20 -2.80)
Esophagus 0 1 0 0 4 0 b
Stomach 1 - b 0.18 (0.01-0.83) 8 14 0.56 (0.25 -1.11)
Large Intestine arxi Rectum 9 20 n.46 (0.21-0.84) 26 51 0.51 (0.33 -0.74)
Liver 0 1 0 0 2 0
Gall Bladder 4 2 1.83 8 6 1.40 (0,58 -2.5%)
Pancreas 4 7 .61 (0.15 -1,42) 12 17 0.69 (0.37 -1.22)
Digestive Tract 20 38 0.53 (0.32 -0.31) 55 9% 0.56 ¢(0.42 -0.72)
Trachea-Bronchus Lung 7 15 0.46 (0.19 -0.95) 25 40 0.62 {0.41 -0.92)
Breast 14 26 0.55 ¢0.29 -0.90) 26 64 0.39 (0.26 -0.58)
Uterus 16 7 2.34 (1.31 -3.69) 34 18 1.92 (1.31 -2.6%)
Ovary 4 7 0.56 (0.15 -1.42) 11 19 G.58 (0.29 -1.02)
Kidney 4 2 1.96 5 5 0.93 (0.32 -2.28)
Bladder 1 2 0.52 3 5 0.61 (0.12 -1.68)
8rain 5 4 1.25 ¢0.41 -2.B4) ] 10 0.57 (0.22 -1.28)
Lymphoid 3 7 0.44 ¢0.09 -1.19) 13 18 0.74 (0.39 -1.23)
Leukemia ] 6 0.81 ¢0.27 -1.90) 12 16 0.76 (G.39 ~1.30)
Diabetes 14 11 1.29 (0.69 -2.12) 53 28 1.88 (1.42 -2.47)
Alcoholic Psychosis/Alcoholism 15 1 12,13 ** n 3 9.86 (7.03 -14.64)
Coronary Heart Disease 65 135 0.49 (0.38 -0.62) 198 345 0.57 ¢0.50 -0.66)
Stroke 46 57 0.81 ¢0.59 -1.08) 120 143 0.84 (0.70 -1.00)
Rheumatic Fever and Chronic RHD 3 5 0.64 (0.12 -1.68) 7 12 0.57 (0.23 -1.1%)
Hypertensive Disorders 4 [ 0.71 (0.18 -1.68) 18 14 1.27 (0,76 -2.02)
Influenza 1 1 0.88 2 3 0.72 (0.08 -2.26)
Pneumonia 28 16 1.70 ¢1.16 -2.592) 84 41 2.03 (1.64 -2.54)
Chronic Obstructive Lung Disease ¢ 9 1.01 (0.46 -1.88) 30 23 1.28 (0.83 -1.85)
Ulcers 1 2 0.45 5 & 0.89 ¢0.27 -1.%90)
Cirrhosis of Liver 3 ] 5.27 (3.79 -7.71) 50 16 3.08 (2.32 -4.12)
Gallbladder Diseases 3 2 1.93 7 4 1.79 €0.70 -3.55)
Kephritis and Nephrosis P 2 0.89 9 [ 1.57 (0.49 -2.81)
Kidney Disease 9 ] 1.52 (0.49 -2.81) 26 15 1.72 (1.13 -2.53)
Motor Yehicle Traffic Accidents 49 19 2.55 ¢1.91 =3.41) 97 49 1.98 (1.61 -2.41)
Accidental Falls 3 7 1.2 (0.49 -2.22) 13 16 0.79 (0.43 -1.38)
Fires n 3 3.8 ¢1.83 -56.50) 26 8 3.41 (2.13 -4.79)
Drownings 12 2 7.14 ¢3.11 -10.39) 12 S 2.65 (1.26 -4.18)
Suicide 31 9 3.28 (2.34 -4.88) 58 23 2.50 (1.92 -3.26)
Homicide 18 3 6.43 (3.56 -9.43) 35 7 4.95 (3.49 -6.94)
Accidental Poisoning 16 2 38.73 * 18 ) 3.95 (2.14 -5.66)

* o <0.05 Poisson exact testing
** o <0.01 Poisson exact testing
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Figure 6e-h: Female Potential Years of Life Lost to Age 75
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Table 5a: Male Rate of Potential Years of Life Lost to Age 75
Male Annuai Rate of Potential Years of Life Lost to age 75

Cohort On-reserve Residual National
Per 100,000 poputation

All Causes 201%0.01 17831.52 . 11710.28 11733.01
Infective and Parasitic Diseases 3.M 272.19 69,62 76.8%
Neoplasms 656.05 542.04 1867.20 2085.32
Endocrine/Nutritional /Metabolic 252.92 172.27 168.56 168,03
Blood Disesases 20.31 22.13 36.00 29.29
Mental Diseases 357.7% 307.42 77.87 95,94
Nervous System/Sense 419,19 234.50 225.76 223,34
Circulatory 1447 .94 1539.87 2601.10 2844.69
Respiratory Disease 934.09 . 823.25 458.83 428.07
Digestive Disorders 785,20 618,06 357.82 449.17
Genitourinary Disorders 64,04 105.36 47.20 57.63
Skin/Subcutaneous Disorders 32.80 0 0.93 3.92
Musculoskeletal Disorders 24.99 15.14 14.78 14.48
Congenital Anomalies 832.69 651.06 523.59 526.32
Perinatal Mortalijty 10756.36 994,31 628.49 643.52
Symptoms/1lL-defined 989.45 §51.52 325.55 322.78
Accidents/Poisoning/Violence 11954,54 10581.99 43156.38 3760.89
Cancer 656.05 517.59 1831.65 2059.73

Tongue/Mouth/Pharynx 0 10.48 38.08 60.74

Escphagus 10.93 18.63 30.72 44.84

Stomach 40.61 12.23 106.56 102.39

Large Intestine and Rectum &67.17 4B8.91 184.75 218.%0

Liver 7.81 1.75 12.25 23.27

Gall bladder 1.56 8.15 11.38 13.63

Pancreas 46,86 11.06 103.42 102.86

Digestive Tract 179.63 101.85 481.62 533,82

Trachea/Bronchus/Lung 139.02 156.04 §58.17 655.52

8reast 0 1.75 2.0%9 1.70

Prostate 43.76 23.87 64.79 63.51

Kidney 1.56 22.13 55.15 54.41

Bladder 0 0 29.13 33.62

Brain 20.31 36.08 112.56 120,70

Lymphoid 34.36 48.33 134.41 144,26

Leukemia 190.57 75.69 136.41 144.47
Diabetes 149.96 103.08 80.67 94.92
Alcoholic Psychosis/Alcoholism 404.57 334.21 78.75 101.56
Coronary Heart Disease 826.31 964.19 1824 .65 2067.90
Stroke 142.14 231.15 285.63 312.15
Rheumatic Fever and Chronic RHD 53.1% 66.38 44,79 48.43
Hypertensive Disorders 0 16.89 27.53 31.46
Influenza 1] 0 4,78 5.06
Pneumonia 580.64 489.55 163.93 137.98
Chronic Obstructive Lung Disease 182.07 108.16 177.91 179.67
Ulcers 14.06 34.33 32.31 28.22
Cirrhosis of Liver 452.68 287.02 198.40 279.40
Gallbladder Disease 14.06 14.56 8.85 9.53
Nephritis and Nephrosis 0 37.26 17.59 25.70
Kidney Disease 59.36 84.98 42.48 51.45
Motor vehicle Traffic Accidents 3966.93 3041.94 1704 .09 1666.44
Accidental Falls 226.49 136.83 94.20 115.5¢6
Fires 927.78 796.95 207.91 136.62
Drownings 778.52 885.45 288.33 190.14
Suicide 2628.90 2526.35 844.10 907.46
Homicide 644.81 813.63 112.40 143.22

Accidental Poisoning 192.13 269.00 79.62 105.86
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Table 5b: Female Rate of Potential Years of Life Lost to Age 75
Female Annual Rate of Potential Years of Life Lost to age 75

Cohort On-reserve Residual National
Per 100,000 population

Al Causes 11663.79 9700.48 5908.03 6273.64
Infective and Parasitic Diseases 190.29 184.85 66.72 59.80
Neoplasms 918.69 85c.19 1522.66 1801.45
Endocrine/Nutritional/Metabolic 82.51 199.77 141.7M 137.74
Blood Diseases 7.93 5.55 22.05 26.17
Mental Diseases 184.07 218,30 18.23 34.01
Nervous System/Sense 176.07 149.68 153.34 165.48
Circulatory 904.47 957.33 1039.82 1147.25
Respiratory Disease 688.86 T4e .66 239.47 252.13
Digestive Disorders 951.88 680.77 205.92 246.37
Genitourinary Disorders 74.58 101.7% 44,52 48.49
Complications of Pregnancy 30.15 0 11.23 9.33
skin/Subcutaneocus Disorders 3.7 36.97 2.58 §£.12
Musculoskeletal Disorders 34N 8.63 29.11 31.07
Congenital Anomalies 779.56 367.68 412.83 439.11
Perinatal Mortality 713.10 665.10 497.89 461.41
Symptoms/1tL-defined 6460.87 746.38 213.31 194,47
Accidents/Poisoning/Violence 5234.11 3772.87 1298.89 1215.22
Cancer 918.69 811.62 1495.90 1776.44
Tongue/Mouth/Pharynx 0 9.87 10.26 18.68
Esophagus 0 0 7.57 12.44
Stomach 4.76 32.07 62.81 54.97
Large Intestine and Rectum 57.12 71.53 170.33 192.67
Liver 0 g 2.81 12.35
Gall bladder 3.7 11.72 14.79 18.08
Pancreas 46.02 26.52 55.88 64 .68
Digestive Tract 128.53 141.83 335.91 375.18
Trachea/Bronchus/Lung 66,65 67.22 184.95 239.36
Breast 95.21 55.50 361.58 436.30
Uterus {inc cervix) 203.11 159.71 91.76 102.30
Ovary 25.39 43.17 B2.53 116.43
Kidney 25.39 7.40 23.14 27.31
Bladder 0 1.85 7.05 11.85
Brain 168.14 69.44 79.15 85.41
Lymphoid 23.80 57.84 74.56 g2.01
Leykemia 76.17 104.19 101.86 106.27
Diabetes 82.5% 141.83 75.08 76.58
Alcoholic Psychosis/Alcoholism 299.90 239.88 25.33 29.60
Coronary Heart Disesse 304.56 305.25 524.29 604.65
Stroke 374.48 364,27 238.45 269.57
Rheumatic Fever and Chronic RHD 55.54 30.22 42.12 50.02
Hypertensive Disorders 1.59 44.40 22.35 21.91
Influenza 36.50 2.47 6.97 3.35
Pneumonia 334.05 488.30 108.07 95.74
Chronic Obstructive Lung Disease &67.M 124.37 77.94 85.04
Ulcers 14,28 8.63 Q.74 12.78
Cirrhosis of Liver 645.82 355.81 79.12 128.91
Gallbladder Disease 58.71 24.67 8.99 1.37
Nephritis and Nephrosis 44,43 I18.85 20.80 20.2¢4
Kidney Disease 63.30 77.08 39.99 42.01
Motor Vehicle Traffic Accidents 1388.06 1110.33 591.92 502.34
Accidental Falls 169.72 83.25 24.58 31.99
Fires 309.11 323.11 127.56 T72.43
Drownings 401,456 170.6%9 61.95 43.83
Suicide 955.25 695.59 179.10 259.60
Homicide 547.06 419.55 65.18 78.5¢9

Accidental Poisening 453.50 189.81 32:37 48.69
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Table 6a: Male Crude and Standardized Proportional Mortality Ratios in
Comparison to the National Reference

Males Proportional Mortality Ratios
Cohort On-reserve
Stand Crude Stand Crude
Infective and Parasitic 275.78 346.00 223.90 273.05
Neoplesms 44,39 33.06 49.76 38,51
Endecrine/Nutritional/Metabolic 122.27 104.80 150.36 132.33
Blood Disorders 128.77 120.94 37.88 35.80
Mental Disorders 291.32 274 .65 2146.19 203.75
Nervous System/Sense Disorders 87.09 121.71 67.39 90.40
Circulatory Disease 84.05 54.14 856.75 59.70
Respiratory Disease 133.66 91.91 141.21 102.84
Digestive Diseases 133,50 111.48 108.11 92.56
Genitourinary Disorders 119.47 78.87 158.469 112.04
Skin/Subcutaneous Disorders 229.87 192.82 88.563 76.09
Musculoskeletal Disorders 201.%%9 154.31 180.78 142.07
Congenital Anomalies 62.28 213.99 51.79 177.76
Perinatal Mortality T1.67 237.45 46,32 232,21
Symptoms/ILl1-defined 154.26 252.85 161.63 266.06
Accidents/Poisoning/Violence 129.48 366.01 134.45 340.58
Carcer 44,94 33.34 49.71 38.36
Tongue/Mouth/Pharynx 22.78 17.19 85,72 67.84
Esophagus 27.60 17.79 50.92 35.10
Stomach 40.51 26.56 33.89 23.58
Large Intestine and Rectum 56.63 37.55 52.68 37.04
Liver 53.56 46.24 21.01 18.24
Gall Bladder 70.51 44.42 182.30 122.70
Pancreas 44 .60 29.55 33.16 23.32
Digestive Tract 48.56 32.46 48,26 34.16
Trachea/Lung/Bronchus 37.76 24.57 49.75 34.42
8reast 0 0 228.65 152.85
Proatats 110.24 £9.14 80,92 13,34
Kidney 23.44 17.76 88.%7 70.08
Bladder 0 0 Q 0
Brainm 10.86 14.93 13.18 17.47
Lymphoid 47.73 48.46 57.30 57.37
Leukemia 59,67 79.91 36.29 47.30
Diabetes , . 128,36 9041 109,93 139,73
Algshnlis Payshosissdischotiem 467,84 51,50 i67.67 39,93
Coronary Heart Disease 70.17 45.10 80.56 55,36
Stroke 89.45 56.13 3. 63.12
Rheumatic Fever and Chronic RHD 91.47 72.42 123.20 100.02
Hypertensive Disease 48.18 29.05 70,05 45.84
Influenza 0 0 45.82 34.63
Pneumcnia 198.63 138.53 200.15 148,17
Chronic Obstructive Luny Disease 98.34 59.85 96.69 272.33
Ulcers 96.62 63.33 95.48 66.64
Cirrhosis of Liver 142,54 133.52 160.60 95.24
Gall Bladder Disease 281.19 169.62 180.10 117.13
Kidney Diseases 73.93 51.51% 143.19 105.69
Nephritis and Nephrosis 0 0 167.75 133.04
Motor Vehicle Traffic Accidents 105.40 355.463 96.00 289.81
Accidental Falls 144.22 164.08 79.95 87.60
Fires 253.21 698.43 254,20 652.24
Drownings 1856.10 649.29 222,39 694.23
Suicide 109.24 297.14 125.31 303.23
Homicide 168.26 510.46 294.94 796.09

Accidental Poisoning 120.03 312.62 125.63 291.57
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Table 6b: Female Crude and Standardized Proportional Mortality Ratios in
Comparison to the National Reference

Females Proportional Mortality Ratios
Cohort On-reserve
Stand Crude Stand Crude
Infective and Parasitic 189.87 298.54 200.75 304.28
Neoplasms 58.08 59.89 59.67 61.46
Endocrine/Nutritional /Metabolic 91.25 80.04 151.83 - 135.96
Blood Disorders 104.05 104.46 29.48 30.14
Hental Disorders 232.98 188.43 311.65 256.07
Nervous System/Sense Disorders 64 .42 104.77 31.76 48.94
Circulatory Disease 81.79 48,77 90.06 59.07
Respiratory Disease 166.98 132.06 183.1% 152.54
Digestive Diseases 216.97 201.92 181.55 171.50
Genftourinary Disorders 167.42 124.29 209.98 163.15
Complications of Pregnancy 82.03 560.38 0 0
skin/Subcutaneous Disorders I72.32 322.14 313.32 273.15
Musculoskeletal Disorders 57.63 59.18 50.73 50,27
Congenital Anomalies 86.66 283.47 32.57 141.73
Perinatal Mortality 63.41 269.61 61.93 274 .80
symptoms/ It L-definad 194.00 335.43 188,14 32%.85
Accidents/Poisoning/Violence 140.62 452.42 137.03 364,61
Cancer 58.95 60.59 58.96 60.58
Tongue/Mouth/Pharynx 0 0 76.92 76.70
Esophagus 0 0 v 0
Stomach 16.49 13.92 55.03 47.29
Large Intestine and Rectum 44,65 34.81 52.05 42.70
Liver 0 0 0 0
Gall Bladder 191.99 1356.02 152.16 115.53
Pancreas 59.48 45,35 71.20 57.78
Digestive Tract 50.50 39.99 56.36 46.70
Trachea/Lung/Bronchus 35.87 35.29 53.33 53.53
Breast 39.44 44.06 31.31 34.75
Uterus (including cervix) 166.04 188.18 155.06 169.82
Qvary 40.65 43.92 47.89 51.29
Kidney 160.13 153.38 - 83,50 81.42
Bladder 60.68 39.76 71.66 50.66
8rain 68.31 120.62 37.42 61.47
Lymphoid 31.95 36.12 61.31 66.47
Leukemia 49.97 83.74 53.81 85.35
Diabetes 134.24 98.12 205.41 157.74
Alcoholic Psychosis/Alcoholism 593.856 1119.22 586.37 982.29
Coronary Heart Disease 45.10 37.21 74.25 47.41
Stroke 102.33 63.90 105.09 70.79
Rheumatic Fever and Chronic RHD 57.20 49,54 55.47 49.09
Hypertensive Disease 98.56 54.87 168.08 104.85
Influenza 133.56 73.19 o 102.1 62.17
Pneumonia 209.21% 143.66 245.89 183,03
Chronic Obstructive Lung Disease 93.79 78.13 129.03 110.60
Ulcers 53.75 35.16 106.17 74.66
Cirrhosis of Liver 322.10 445.05 216,07 286,37
Gall Bladder Disease 257.55 152.98 231.43 151.5¢9
Kidney Diseases 160.88 122.17 189.44 149.89
Nephritis and Nephrosis 81.48 73.04 154.98 139.59
Motor Vehicle Traffic Accidents 92.48 415.91 o7.7% 249.65
Accidentat Falts 154.56 101.05 99.16 69.73
Fires 169.02 587.07 185.82 589.29
. Drownings 323.97 1376.47 142.82 S84.55
Suicide ) 114.20 410.46 115.08 326.13
Homicide ' 218.76 1026.88 225.38 B4T7.95

Accidental Poisoning 319.53 1090.94 191.18 g21.21
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Table 7: Ranking of Top Ten Causes of Age-Standardized Mortality Rates for
Males and Females

Ranking by Age-Standardized Mortality Rates

Males

Cohort On-reserve Residual National
CHD CHD CHD CHD

MVTA MVTA Cerebrovascular Ca Lung
Suicide Suicide Cancer Lung Cerebrovascular
Cerebrovascular Cerebrovascular MVTA COPD
Pneumonia Pneumonia COPD MVTA
Alcoholic Psychosis Cancer Lung Pneumonia Ca Colorectal
COPD COPD Ca Colorectal Pneumonia
Symptoms Iil-defined Symptoms Ill-defined  Suicide Ca Prostate
Cirrhosis of Liver Diabetes Ca Prostate Suicide

Cancer Lung Homicide Ca Stomach Cirrhosis of Liver
Females

CHD CHD CHD CHD
Cerebrovascular Cerebrovascular Cerebrovascular Cerebrovascular
MVTA Pneumonia Ca Breast Ca Breast
Cirrhosis of Liver MVTA Ca Colorectal Ca colorectal
Pneumonia Diabetes Pneumonia Ca lung
Symptoms Ill-defined Cirrhosis of Liver Ca Lung Pneumonia
Suicide Symptoms MVTA Diabetes

Ca Uterus Ca Uterus Diabetes MVTA
Diabetes Suicide COPD COFPD

Ca Breast COFPD Symptoms/ill-defined ~ Ca Qvary



Table 8: Ranking of Top Ten Male and Female Native Causes of Proportional
Mortality with Respect to the National Reference

Cohort
Males
Standard

Alcoholic Psychosis
Gall Bladder
Infective/Parasitic
Fires
Skin/Subcutaneous
Musculoskeletal
Pneumonia
Drowning

Homicide

Symptoms 1ll-defined

Females

Alcoholic Psychosis
Skin subcutaneous
Drowning

Cirrhosis

Poisoning

Homicide
Fneumonia
Symptoms Ili-defined
Cancer Gallbladder
Infective /Parasitic

Crude

Fires

Drowning

Alcoholic

Homicide

MVTA
Infective/Parasitic
Poisoning

Suicide

Symptoms Ill-defined
Perinatal Conditions

Drowning

Alcoholic Psychosis
Poisoning

Homicide

Fires

Pregnancy compl.
Cirrhosis

MVTA

Suicide

Symptoms [il-defined

Ranking by Proportional Mortality Ratios

On-reserve

Standard

Homicide
Alcoholic Psychosis
Fires

Ca breast
Infective/Para
Drowning
Pneumonia
Diabetes

Cancer Gallbladder
Musculoskeletal

Alvoholic Psychosis
Skit. subcutaneous
Pneymonia
Gallbladder Discase
Homicide

Cirrhosis

Diabetes
Infective/Parasitic
Fires

Symptoms Ill-defined

Crude

Homicide
Drowaing

Fires

Alcoholic Psychosis
Suicide

Poisoning

MVTA

Infective /Parasitic
COPD

Symptoms 1ll-define

Alcoholic Psychosis
Homicide

Fires

Drownings
Poisoning

MVTA

Suicide

Symptoms Ill-def
Infective

Cirrhosis



n

Table 9: Ranking of Top Ten Standardized Mortality Ratios for the Native
Cohort and On-reserve Deaths by Sex

Ranking by Standardized Mortality ratio

Males

Cohort On-reserve
Alcoholic Psychosis Homicide

Fires Fires

Drowning Drowning

Homicide Alcoholic Psychosis
Infective /Parasitic Acute RTI
Accidental Poisoning Infective/Parasitic
Suicide Suicide

MVTA Accidental Poisoning
Acute RTI Symptoms/ill-defined
Symptoms Ill-defined MVTA

Females

Alcoholic Psychosis Alcoholic Psychosis
Accidental Poisoning Homicide

Homicide Accidental Poisoning
Cirrhosis of Liver Fires
Skin/subcutaneous Cirrhesis of Liver
Fires Skin/subcutaneous
Suicide Infective /Parasitic
Complications of Pregnancy Drowning
Symptoms ill-defined Symptoms ill-defined

Infective /Parasitic Suicide
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Table 10: Spearman’s Correlation Coefficients for Rank ordering of Least
Aggregated Disease Groups

AGE-STANDARDIZED MORTALITY RATES

Cohort
On-reserve .924 On-reserve
Residual - .736 Residual
National .664 .695 .974

FEMALE AGE-STANDARDIZED MORTALITY RATES

Cohort
On-reserve .89% On-reserve
Residual ~ 742 Residual
National .641 .745 .976

MALE POTENTIAL YEARS OF LIFE LOST

Cohort
On-reserve .921 On-reserve
Residual - .849 Residual
National .821 .833 .987

FEMALE POTENTIAL YEARS OF LIFE LOST

Cohort
On-reserve .923 On-reserve

Residual - .786 Residual
Mational .593 .763 .981



3

6. DISCUSSION OF THE RESULTS

The discussion is divided into four chapters: a discussion of the
results (Chapter 6), a discussion of the errors (Chapter 7), a discussion
of the intergroup comparisons (Chapter 8), and a discussion of the use of
administrative data sets (Chapter 9).

Chapter 6 reviews the various health indicators and disease specific
results are discussed in the context of the literature. Specific problems
are identified and highlighted. This chapter addresses the major goal and
the two of the objectives of the thesis namely, to assess native health
status through a series of mortality indicators for natives and
comparisons measures with the Canadian population.

Chapter 7 focuses on the errors which effect the results of this
study. An analysis of the extent of the errors is provided.

Chapter 8 focuses on the associations between the various native
measures and comparison populations. The validity and reliability of each
of the native groups is reviewed in light of the errors discussed in
Chapter 7 and the associations from the results section. The on-reserve
population is compared with the residual population, and a brief comment
on the differences between the residual populatien and the general
Canadian population is offered.

Chapter 9 addresses the fundamental question of using routinely
collected administrative data for epidemiclogic research. The chapter
views the potential errors in the results, stressing the limitations of

this approach to epidemiologic study.
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6.1 DISCUSSION OF THE ANALYTIC RESULTS

In all of the native groups, both male and female all cause
standardized mortality ratios (Tables 4a and 4c) are greater than unity,
but the apparent size of the effect of native ethnicity is small.
Comparisons using the all cause SMR (and all cause ASMR) as a summary
statistic should be cautiously interpreted given the significant

interactions with both age and disease between the native and comparison
populations.

Age-Sex Specific Mortality Rates, Life Expectancy and Survival Age -
specific rates (Table 1) demonstrate a substantial variation with age.

In infancy the risk of death for natives is double the national standard

for the cohort and on-reserve populations and triple for MSB clients.
This is similar to previous Canadian studies."? The maximum risk for
natives in comparison to the national group is in the 25-29 age group,
being 3-4 times higher in males and 4-5 times in females. Rates are
elevated among natives from infancy through to ages 40-60. These
associations have previously been noted in MSB clients,® on-reserve
populations,’ and the U.S. Navajo Indians.” Similar trends using larger
age -anges are apparent in British Columbia®® and Northwestern Ontario."

Native mortality rates approach the national comparison at ages 65-
75. In older ages, natives have a significantly Tower mortality experience
than the national population. In the oldest age group, native mortality
is reduced to one-third of the national comparison. This relationship has
been noted previously in Canada®*® and Broudy found a similar trend in the

U.S. Navajo population.”

Three explanations for the reduction are
hypothesized: use of the DIAND register may lead to an overestimation of
the size of the elderly population, there may be underreporting of elderly

native deaths, or the observed reduction may exist with elderly natives



enjoying Tongevity.

Statistics Canada has questioned the Tower observed native mortality
among persons over age 65 and has used the national average to determine
native life expectancy.® This reduces the Tife expectancy for the
cohort natives by 3 to 5 years. This difference raises questions about
the reliability of this measure of native health.

A more flexible measure of native longevity is achieved through
survival curves (Figure 5). In comparison to the national population,
the three native populations have lower survival probabilities to all ages
up to 74. No previous study has used survival curves to display the
mortality experience of natives.

Potential Years of Life Lost

The recency of the introduction of PYLL and PYLL rates as measures
of health status limit the comparability of the results of this thesis.
The failure to apply a uniformly consistent age 1imit for PYLL limits
further comparisons. Layne'® and MSB® have provided Canadian native PYLL
rates, but MSB used the age of 70 to calculate PYLL and Layne utilized
combined sex rates.

Rhoades provided PYLL rates for U.S. natives using the age of 65 as
the cutoff.? Mahoney provided cause-specific PYLL as a proportion of ali
PYLL to measure the impact of various diseases.® Neither of these

approaches is directly comparable with the analysis of this study.

Proportional Mortality Ratios

PMR’s have their greatest utility when mortality can be identified
but the age structure of the population at risk is poorly defined.
Mahoney uses this approach in defining native mortality in New York State
from death certificates.® Michalek also presented SPMR’s among the cohort
of Seneca natives from New York State.™!
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I have presented both crude and standardized proportional mortality
ratios. The crude PMR in this study provides a useful measure of the
comparative burden of certain causes of death, specifically, alcohol
related and external causes of death.

The cause-specific standardized mortality ratio can be approximated
by the product of the cause specific standardized proportional mortality
ratio and the overall SMR.12MX This relationship holds for many of the
causes of death, but underestimates the observed SMR for extreme causes
1ike alcohol-related and various violent causes of death.

The similarity in the magnitude of the associations is reassuring.
Chapter 7 will discuss significant sources of bias in this study. The
PMR should remain reliable even if significant numbers of deaths have been

excluded in the cohort study, or if a significant error in on-reserve
deaths was identified.

1dentifying Burden of Il1lness through Ranking Health Measures
Few studies rank measures of health impact in order to identify the
major health problems facing native populations. Ranking ASMR identifies

similar causes of death among natives and the national comparison, with
some notable differences. Ranking by PYLL identifies more violent causes
of death as significant burdens in the native population. Nonetheless, six
of the top ten rankings by PYLL are found on both the native and national
comparison lists.

Ranking by SMR and PMR identifies causes of death which are more
common among natives than in the general Canadian population. These lists
help to identify and publicize the inequities suffered by native
populations. The SMR and crude PMR lists each have 4 to 6 of the seven
violent causes of death reviewed in this thesis. A1l of these lists
include the alcohol-related diseases. Cirrhosis of the liver is identified

in the majority.



6.2 DISCUSS ISEASE-SP IC RESULT

For most disease-specific causes of death, the direction of the
results of the three native groups is consistent, but the magnitude
varies. The variations between native groups will be discussed in chapter
8. The purpose of this section is to discuss the findings of this study
with respect to previous works. Where unusual differences exist between
the native groups this will be mentioned.

Infectious and Parasitle Diseases ICD codes 001.139

Mortality from Infectious and Parasitic disorders is consistently clevated among the native cohont across sex and
age groups. The megnitude of the relationship is similar to previous findings. Ranking by SMR and PMR illustrate the
relative importance. MSB clients have elevated mortality rates in comparison to the cohort and on-reserve groups.

Neoplasms ICD codes 140-219

As with most native studics, all native measures in this study have found significantly fewer deaths from ncoplastic
processes than the general population. The magnitude of the relationship is similar to other native studies.

Despite considerable interest in cancer of the nasopharynx 2s a "traditional® cancer, the numbers of deaths in the
native population from this cause were extremely low and no conclusive statement can be made regarding native risk.

Esophageal cancer is a rare cancer in the general population. The results suggest that esophageal cancer may be
less likely in native populations. This finding is consistent with the study of ‘Threlfall® in British Columbia natives, These
findings among native Indians contrast with those for Inuit popl.ﬂalious.u'12

In this study, cancer of the stomach is decreased in native populations. Previous Canadian studies have revealed
63738 These findings contrast with studies from New Mexico which consistently show clevations. 56853

As with most other native studies significantly decreased risks for colorectal cancer have been noted in this study.

No significant differences in the native risk for gallbladder carcinomas were noted in relation to the comparison
populations. Previous studics (e.g.”'“’u") have noted elevations which were sevural times comparison populations. The
contrasting results suggest that perhaps only certain native populations are at an elevaled risk.

The reduced risk for pancreatic cancer in males is consistent with the findings of Yc:ung38 and Devor.88

Aggregation of digestive tract tumours improves the precision of the measurement at the expense of specificity.
In this study tumours of the digestive tract are significantly lower in both males (SMR=0.4) and females (SMR=05),

This study suggests tist natives are at 2 lower risk for lung tumours. Given increases in smoking in native
populations,‘m rises in tumour rates might be expected in future years. This has been noted by Samet™ and Gaudette.1t
Despite the apparent reduced risk, carcinoma of t#+ lung ranks in the top ten causes of death for male natives.

As with most other studies of native pépulations, I have also found a reduced risk for death from breast tumours
in this population. '

Uterine tumours were the only tumour for which natives are at an elevated risk. Since the majority of these are
cervical in origin,m preventive measures could reduce mortality rates. The impact of the tumour on native females is
demonstrated by its seventh position rank as a cause of death by ASMR.

Reduced risk for prostatic cancer mortality was noted in the on-reserve native group. The cohort had a non-
significant reduction in mortality from cancer of the prostate.

Renal tumours were not shown to be elevated as a cause of death in either the cohort or on-reserve population,
These findings are not consistent with the clevations found in several native studies, 3756

mixed results,

Consistent with all previous' native studics, death rates from bladder tumours in males was found to be extremely
low. No cases were recorded in cither the cohort or the on-reserve male population. Females demonstrated a non-significant
reduction in risk.
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Brain tumours were found to be an uncommon cause of death in native populations. Male SMR was significantly
decreased, consistent with previous studies.

The aggregated group of lymphoid tumours was noted to be consistently below unity in the native populations.
This study failed to demonstrate the marked reductions noted in some previous studics. 368

Consistent with most previous studics, this study has demonstrated mtios less thap wnity for leukemia.

d o /Nyt wtabol CD codas 240-.

Deaths from diseases within this chapter were noted to be increased for the on-reserve deaths and for MSB clients.
The cohort is noted to have comparable risks to the national comparison population. The majority of the deaths in this chapter
are attributable to diabetes.

Diabetes was noted to be significantly clevated in the on-reserve population. The magnitude of the relationship is
less than many previous studies. A6 1017

Blood Disorders ICD codes 280-28%

Blood disorders accounted for 0.4%% of deaths among the cohort. No significant assoclations were noted for this
chapter of discases.

Mental Disorders 1CD codes 290-319

Motality from mental disorders in natives is twice the comparison population, The greatest difference occurring
in the 15-64 year age group for both scxes. Only Young has previously compiled mortality data on this chapter and found no
cases during the ten year study pcn'od.“

Despite low expected numbers of deaths, SMR's from the alcohol-assaciated diseases were found to be over 6 in
males and over 12 in females in the cohort. Respectively, SMR's were over 3 and over 9 in the on-reserve population. This
category of diseases ranks highest for both sexes in the cohort SMR's and standardized PMR’s. They also rank in the top
ten for the cohort in erude PMR and male ASMR

For males the difference between the rates for on-reserve papulation and the ecohort was significant (p<0.01). The
magnitude of the relationship found among the cohort is higher than in previous native studies.

‘Two non-probabilistic hypotheses are presented to explain these differences:

1. A tendency for individuals with severc alcohol problems to emigrate from reserves.
2. An increased likelihood for death certificates of natives uying off-reserves to be completed with
underlying causes of death related to alcohol.

Nervous System/Sense Disorders ICD codes 320.389

Observed associations between native groups and the comparison population fail to reveal any differences between
populations. If meningitis persists as a major cause of infant and childhood mortality, age-specific mortaity rates should be
elevated. The number of deaths in these age groups are limited and do not support this hypothesis.

Circulatory Diseases ICD codes 390459

As a disease chapter circulatory discases have been noted to be reduced in relation to comparison populations.
With the exception of female MSB clients, all groups had significantly reduced montality experiences. Comparison of rates
between the native groups reveal significant differences. For both sexes, MSB clicnts had a significantly (p<0.01) higher
mortality experience than the other two native groups.

Coronary heart diseasc is the number one cause of death in the native groups. The mortality experience for natives
is significantly lower than comparison populations. This is consistent with most native mortality studies.

Cercbrovascular disease is the second ranked cavse of death in native females and fourth in males. In males SMR's
are significantly lower than the national comparison. In females the reduction is not significant in ¢ither native group,

The few deaths from rheumatic heart disease do not support the contention that natives arc at higher risk. 56
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Respiratory Diseases ICD 460.519

In females, native mortality from respiratory discases is significantly clevated. A significant elevation is noted in
male MSB clicnts. Age-specific rates show risk ratios for infant mortality from respiratory diseases over 6 times the national
population for both sexes. For both scxes, Medical Services Branch clients had significantly higher mortality experience than
cither other native group.

Influenza mortality was expected and observed to be low. Pneumonia mortality is noted to be elevated in native
populations. This is consistent with most previous studics.

COPD was found to be slightly depressed in only the male on-reserve group, Both COPD and Ppcumenia are
ranked among the top ten causes of death according to ASMR for males. Pneumonia ranks in the top five for females.

Digestive Disorders ICD codes 520.579

SMR's are clevated for all native female groups and for male MSB clients, SMR's for male on-reserve and cohort
deaths are slightty above unity. MSB clicnts demonstrate significantly higher mortality in comparison to the on-reserve deaths
and cohort measures. A significant interaction exists with age. Mortality rates in infancy are 7 times the national rate. In older
populations the ratio approaches unity,

Despite the expected morbidity associated with gall bladder disease in natives, few ¢ases of death resulting from
gall bladder disorders were identified.

Female SMR's for cirrhosis of the liver are elevated several fold in relation to the national comparison. Such a
relationship does not exist for males. The impact of cirrhosis of the liver is demonstrated in the rankings for ASMR, female
PYLL rates, female PMR, and female SMR's,

Many previous studies combine cirrhosis of the liver with other causes of alcohol mortality. Separately both disease
groups demonstrate a significant burden in native populstions,

Genitourinary Disease ICD eodes 58G-692

The three native groups demonstrate clevated risks for mortality from these diseases for females. For males, only
MSB clients demonstrate an elevation.

On-reserve females demonstrate an elevated risk for kidney diseases. Male SMR's are contradictory between the
two groups, but the difference is not significant.

Complications of n ICD 630-676

Only one case in ¢ach of the cohort and MSB client groups was noted from this chapter of discases, similar to the
expected number.

Sldn and Subcutaneous Disorders  ICD codes 680-709
Few cases attributed to this chapter were noted in any of the groups. Among females, SMR's are clevated and this
chapter is ranked in the top ten SMR's and standard PMR's. The clevation is not significantly different from unity.

Musculoskeletal Disorders ICD codes 710-739
Mortality from musculoskeletal disorders was uncommon and rio significant association wag identified.

Congenital Diseases ICD codes 740.759

Mortality from congenital disorders has mixed results, In malcs the SMR's were above unity in the cohort and
MSB clients, with the later relationship achicving significance. In females, the on-reserve group demonstrated significantly
lower than unity SMR's. Ranking by potential years of life lost place congenital diseases in the top ten for natives.
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Perinatal Disorders ICD codes 760.779

Standardized Mortality Ratios of perinatal disorders are consistently greater than unity, achieving elevation at the
95% probability level for MSB clients and males jn the cohort. MSB clients have significantly higher rates than the on-reserve
native measure. PYLL rancings place perinatal causes fourth for males and third for females for both the cohort and on.
reserve populations.

Symptoms and TN-defined Disorders 1CD 780-799

Native groups have consistently higher risks for death from this category. This finding has been noted previously
by several authors. 31757 In this study 22 of the 60 observed cases are in the under 1 age group, Since most of these cases
are likely Sudden Infant Death Syndroms, this study confirms several reports of clevated risk for SIDS among
natives /6AH127,128 oy mortality ratio for this age group being 3.4 for males and 2.8 for females. This impact is further
supported by the high ranking of this chapter as potential years of life lost. MSB clients have significantly higher rates than
on-reserve deaths.

Accidents, Poisoning and Violence ICD codes ES00.E999

Death from violent causes has been repeatedly studied among native populations with the consistent finding that
mortality rates in natives are several fold higher than in comparison populations. This thesis confirms the impact of these
causes of death in native populations,

Consistent with most studies, mortality from MVTA is elevated. Death from fires and drownings have montality
ratios several fold higher in native populations.

Suicide rates among natives are several fold higher than the comparison populations. Age specific mortality rates
teveal that suicide is infrequent amongst older natives, with the greatest increase in the younger age groups. This finding is
consistent with other Canadian studies, 120 Homicide rates are several fold higher among native populations,

' Various violent causes of death consistently rank in the top ten for all measures of mortality used in this study.
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7. DISCUSSION OF SOURCES OF ERROR

This thesis has assembled three measures of the health of natives
in Canada. In Utopia, I would demonstrate that the three measures are
complementary and display similar results. If one of these could be
regarded as a gold standard, the discussion would prove easier and more
succinct. However, the validity of the MSB and on-reserve measures has
been questioned and the linkage of the DIAND register to the CMDB was
incomplete. The potential therefore exists for significant errors.

This chapter identifies and discusses in greater detail the
potential errors associated with these three native measures. Various
supplemental data is used to analyze the extent of certain errors. The
conclusion to this section is disappointing, but the results should be
useful for planning studies of native health.

7.1 IRREGULARITIES IN THE DIAND REGISTER COHORT

1.1.1 The Missirg 206

The 206 unduplicated deaths recorded on the DIAND register which
failed to link to death certificates are a threat to the validity of this
study. To further delineate the cause of the discrepancy, demographic
characteristics of the missing 207 were formulated and compared with the
1inked deaths regarding age, sex and province of residence. These findings
are provided in Table 11. Females were less 1ikely to be linked ( X* test
1 df p=0.026). The geographic distribution of the missed linkages is
significantly different over eight regions (X* test 7df p<0.001) (Atlantic
provinces and territories aggregated). Ontario and Quebec have higher
ratios of unlinked to linked records. The overall age distribufioﬁiig'not
significantly different. A manual inspection by Statistics Canada of the

names of the missed linkages failed to reveal a systematic problem with



82
multiple names as found with some native groups (e.g. Annie Who Got
Shot) . 1#
Explanations which may contribute to the poor Tinkage rate are:

« persons listed as dead in the DIAND event file who are not
actually dead

* persons for whom no death certificate was completed

= persons who died outside Canadian Jurisdictions who have
not had death certificates filed with Statistics Canada

= persons who are listed as having died in 1981 but who
actually died in previous years

« records which have sex incorrectly coded

= persons for whom incorrect surnames are recorded in either
the DIAND file or on the death certificate

DIAND records events from legal certificates. ATl vital events are
recorded on the same file. The identification item for events is a two
digit code on the event file, Events identified as deéths or presumed
deaths have been included in this study. Encoding errors of the event item
may result in other events incorrectly coded as deaths, and vice versa.
A systematic coding error might occur if stillbirths were coded as deaths
and would tend to increase the number of infant deaths noted.
Crosstabulation of birth month and death month from the event fila for
unlinked infant deaths shows that 5 of the 10 deaths did not occur in the
month of birth.

Persens dying, who do not have death registered with Statistics
Canada would not be Tinked. This includes some persons dying outside
Canada' and those for whom no body is recovered. Canada maintains
bilateral agreements with all states in the U.S., but not all states
consistently forward certificatas of Canadian nationals (M.Smith, persoqa]
communication, 1989). Natives, by virtue of aboriginal rights may pass
freely between countries, thus natives dying in the U.S. may not be
correctly identified as being Canadian. Persons presumed dead were
included in the event file used for this linkage. These may include
records of persons missihg for whom no death certificate would be filed
without recovery of the body.
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Systematic encoding errors may result in a tendency for the
recording of late registered events (see section 7.1.2) into incorrect
years of occurrence.

The last two possibilities are of particular interest. These items
relate to the linkage process itself and thus raise questions regarding
the efficacy of the GIRLS program for this linkage. The CMDB records are
divided by sex. To perform the Tinkage, the DIAND event file was divided
by sex. If this coding item is incorrect on either file, then Tinkage
failure is assured.

In a similar fashion, the GIRLS program defines "pockets" on the
basis of surname. If a name has been changed, and the change not recorded
on the DIAND files, thenm linkage is improbable since records with
dissimilar surnames would not be compared. Name changes from marriages
registered with DIAND should have alternate surnames provided on the
records, but only 13.1% of the records had alternate surnames. If all
these records were females, then only 33.6% of females had alternate
surnames. It would seem reasonable to assume that a certain percentage of
the death certificates may have been filed under "married” names unknown
to the DIAND event file. Known maiden names are encoded on the CMDB and
duplicate death records are used. Cases in which one record is coded in
the maiden name and the other in the married name, without providing the
alternative name, would not be linked by the GIRLS process.

As the tribal rolls were maintained by local councils until 1951 the
quality of the information prior to ihis year has not been ascertained.
Records may not have been transcribed accurately at that time. Marriages,
name changes or other relevant information may not have been provided to
DIAND during transfer of the rolls. If age at death is dichotomized at age
30 (corresponding to birth in 1951), then the unlinked records are more

often older than the linked records (X? p=0.048). Computerization of the
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records in 1984 may also have resulted in omission of fields useful for
the linkage.

Natives are known not infrequently to change tﬁeir names and assume
"aliases" (J.Allen, personal communication, 1989). These aliases are
rarely recorded on the DIAND register as events are linked by band number
and not surname. DIAND officials believe that the majority of the linkage
problems can be attributed to unrecorded name changes.

It is conceivable that the 11% missed linkages can be explained by
a combination of the above factors. This failure to link introduces a
significant source of bias to the study. This will be discussed in detail

in section 7.4.

7.1.2 Late Reporting of Deaths: Another Source of Systematic Error

The computer tape of 1981 deaths was developed from the "1982",
"1983" and "1984" DIAND event files. The three year lag was designed in
the study to limit the effects of late reporting. Appendix E is provides
a Jisting of the "1981" - "1984" events files showing the year of deaths
and the year of processing. The 1981 deaths were reported as: 1398 in
"1982", 453 in "1983", and 82 in "1984". It is apparent that a significant
number of events are reported more than 3 years after their occurrence.
If the rate of late reporting remains equivalent to the average of these
four years, then an additional 151 records would be expected.

Late reporting will result in a underreporting of the numbers of
deaths. This underreporting will change both the numerator and denominator
in the determination of rates. The net effect would result in an

underestimation of mortality rates and associations.
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Table 11: Comparison of Linked and Unlinked records from the DIAND Event file.

AGE AT DEATH UNLINKED LINKED
0-1 10 129
1-4 5 44
5-9 2 22
10-14 1 31
15-19 11 101
20-24 15 132
25-29 12 113
30-34 8 85
35-39 7 75
40-44 10 70
45-49 8 67
- 50-54 9 75
55-59 13 90
60-64 15 110
65-69 15 114
70-74 23 119
75-79 12 125
80-84 16 107
85+ 20 110
unknown 1
RESIDENCE
PEI 0 3
Nova Scotia 1 25
New Brunswick 4 35
Quebec 30 118
Ontario 55 330
Manitoba 23 265
Saskatchewan 27 232
Alberta 27 290
British Columbia 40 370
Yukon 2 24
N.W.T. 4 27
Other - 7
SEX
Male 114 1065

Female o 99 661
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7.1.31The Failure to Report Infant Deaths

Concern has been raised regarding the reporting of infant deaths to
DIAND.™ The potential exists for failure to report deaths occurring in
children who have not been registered as births. This effect would show
as a lower infant mortality rate in the cohort compared to either MSB or
the on-reserve population, since infant deaths are likely to be known and
reported to these files. In this study the infant mortality rate of the
cohort was intermediate between the rates noted from the on-reserve
population and from MSB. This relationship is similar to other age
ranges, suggesting that the effect is small, The pessibility persists that
underreporting of infant deaths has occurred and that the observed infant
mortality rate in the cohort is an underestimation because of failure to
report both birth and death to DIAND.

7.2 MSB ASCERTAINMENT OF DEATHS

7.2.1 Irreqularities in the Collection of Events

Since the reporting of deaths occurring in the eastern regions of
MSB is dependant on the knowledge of community workers, several potential
sources of error exist. MSB personnel often provide the sole source of
health care to communities. Communities may include numbers of non-
registered Indians and non-Indians. The potential exists that vital events
on non-status individuals may be included in MSB reporting but not
included on the community patient registers. Duplicate reporting of events
may occur. These tendencies would lead to an overestimation of the number
of events.

Deaths unknown to MSB personnel may not be reported leading te an
underreporting of events. This may be managed by the annual updating MSB
files using the DIAND event file.
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7.2.2 Classification of Cause of Deaths

The cause of death reported by MSB personnel in some eastern zones
may not be the same as recorded on the death certificate. The community
worker uses the best available information to assign a cause of death.
This may introduce a significant source of misclassification bias into the
study. If this were the situation, certain causes of death would be more
1ikely to be overreported than others. The ratio of mortality rates from
the MSB files to both the cohort and on-reserve deaths appears consistent
across cause of death, suggesting that systematic misclassification is not

a major problem in this study.

7.3 PROBLEMS WITH THE POPULATION ESTIMATES

The three native measures all suffer from questionable ascertainment
of populations. These have been discussed under the appropriate sections
in Chapter 3. The biases incurred by these estimates will be discussed
in greater detail in the general context of the results in section 7.4.
In this section, the specific problems will be compared and contrasted.

Each of the groups uses as its base population the DIAND register.
In the purest situation, the cohort is formed from all and only
registrants on the native roll.

The on-reserve population is derived from the DIAND coding of
natives 1iving on-reserves, This coding element 1is thought to be
inaccurate,® as discussed in section 3.1.3. Mao noted that census
estimates of total on-reserve populations were 85 - 102% of the DIAND
estimates® without considering non-status persons living on-reserves.
Statistics Canada has questioned the reliability of censuses on reserves.

The MSB population in the western provinces is based on the DIAND
register. In the eastern provinces population estimates are based on
patient lists which have been generated using DIAND tribal roll records.

These are updated by individual community workers based on their knowledge



a8

of the community. The native cohort 1ists a total population of 323,593,
while the MSB population is 87% of this at 281,415. MSB estimates that
they provide health care for only 75% of native Indians.?® The 38,720 person
discrepancy between these values may represent either an inaccurate
estimate or the number of non-status persons receiving health care.

A1l three methods rely on the DIAND register. In section 3.1 the
irregularities in the maintenance of the register were discussed.
Population estimates for MSB are based on yearly DIAND reports. Those for
the on-reserve and cohort populations are based on correspondence received
in 1983 (1979-1982) and again in 1986 (1983) (R. Semenciw, personal
communication, 1989). The accuracy of these reports with regards to the
updating of the population estimates based on reporting to the event file
has not been determined. Such records, if not updated, are expected to
include late reported deaths and exclude late reported births. The former
problem will result in an overestimation of the population at risk and the
later in an underestimation of the population at risk.

The final relevant question is how many persons on the DIAND
register have died and remain registered, Since DIAND has not attempted
to "clean" their files such a problem is likely. The magnitude of the
problem has not been measured. This systematic problem would likely
inflate the number of elderly persons 1isted on the file. This problem
would result in low age specific rates for older populations. This is of
concern in this study as this situation exists in all the native groups.
7.4 ESTIMATING THE DIRECTION AND MAGNITUDE OF THE ERRORS

For each of the native groups, the effect of the possible errors

will be discussed with regard to direction, and where possible magnitude.
This discussion is imperative to the comparison of the three native

measures in chapter 8.
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7.4.1 The DIAND Cohort

The first objective of this thesis was to develop measures of native
health based on a linkage of the DIAND register to the Canada Mortality

Database. The successful accomplishment of this objective would have
signified a major advance to studying aboriginal health in Canada.

Two major sources of error have been identified: the failure of
the 1linkage procedure to find matching death certificates for 207
individuals recorded as having died by DIAND, and the late reporting of
deaths to the event file. The second error may involve clese to 151
 individuals.

Given that only 1726 records were linked of a total expected 2084,
an underestimation of all rates and associations of 21% would be expectied.
The uniform application of the correction can only be assumed if there is
no bias towards the specific causes of death or age groups. It has been
shown that the unlinked records were more 1ikely to be older. The effect
on mortality would be greatest for the causes of death for older native
populations. The most common causes for this age group are neoplasms and
circulatory diseases, both of which displayed significantly lower
mortality than the national comparison population.

It may be concluded that associations noted to be elevated would
have been higher in the "true" case. Associations found to be lower than
the comparison population should be carefully reviewed given the
1ikelihood of significant underestimations.

The effect of the population estimates should have only & minimal
effect on the cohort population. The possibility of an overestimation of
the size of the elderly population limits any interpretation of this

information from the native groups.



7.4.2 The On-reserve Population

Three major biases effecting the on-reserve population are: the
inaccurate coding of on-reserve residence to the DIAND register, the
residence of non-status persons on reserves, and the reliability of the
residency coding on death certificates.

The first problem would tend to overestimate the actual population
Tiving on reserves, since natives accrue certain benefits when living on
reserves. Overastimation of the population would result in an
underestimation of the magnitude of the associations noted in this study.

The number of non-status inhabitants of reserves has been estimated
at 10%. Since the on-reserve population is based on DIAND counts of
natives only, this would tend to underestimate the actual population by
this amount. If these persons were correctly identified on the death
certificates as living on reserves then the actual associations noted in
this study would be overestimates of the true association.

The final probiem relates to coding on the death certificate. Mao’s
assessment of the Maniwaki community showed that the direction of
misclassification was to underreport reserve residence. In this particular
case study, only 21% were correctly coded as 1iving on-reserve.'™ If this
problem were universal across Canada then under counting the actual number
of deaths would lead to a systematic underestimation of the associations
noted in this study. Some evidence from the Maniwaki study suggests that
the causes of death that were most Tikely incorrectly coded were those
which had required transportation outside of the community. Sudden causes
of death would be minimally effected. Neoplasms and chronic diseases may

be effected to a greater extent.
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7.4.3 Medical Services Branch Clients

The collection of the data for the Medical Services Branch clients
was not central to the original objectives of this study. The failure to
specifically identify a major error may be a function of the failure to
carefully analyze the data collection process rather than the lack of any
problem. Of the three data sources, 1 have the least confidence in the
accuracy of MSB data since collection and processing occurred before the
data were made available.

Nonetheless the irregularities introduced in section 3.3 and
discussed in sections 7.2 and 7.3 require careful evaluation before this
data set should be accepted as presented.

Two contrasting methods of compiling data are used to develop the
MSB database. These methods cover different populations whose health
experience may be different. The collection, reporting and compiling of
data from the eastern provinces requires further validation before this
process can be accepted.

The direction and the magnitude of a systematic error, if one
exists, cannot be determined at this time. Certain internal va]idationl
studies would help define the role of the MSB data set in assessing native
health. The differences between the MSB data set and the two other native
groups is discussed further in sections 8.1 and 8.2.

The MSB data collection is limited in the aggregation of disease
entities. More detailed information is available on suicides, accidents,
and infant causes of death which has not been provided here®. For most

causes of death, specificity is Tacking in the reporting system.

8 this information is provided by the Demogrephics and Statistics section of Indian and Northern
Health Services of the Medical Services Branch.
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The goal of this thesis is to assess and measure mortality
indicators of Canada’s native people. Objectives of this study include:
assessing the use of on-reserve deaths as a surrogate for native
mortality, comparing the on-reserve population with a "rural" comparison
population, and comparing the cohort and on-reserve deaths with data
provided by Medical Services Branch.

The first three sections of this chapter consolidate th1s_study in
light of these objectives. The final section touches on the relation

between the residual and national popuiations.

8.1 COHORT AND ON-RESERVE DEATHS

These two measures of native health can be compared in two respects:
the magnitude and the relative importance of the observed relationships.

The all-cause ASMR for the on-reserve deaths is lower than for the
cohort deaths by 4% (males) and 7% (females). Age-specific rates, PYLL
rates, and cause-specific rates are generally higher in the cohort than
on-reserve population. As noted in sections 5.3 and 5.6 the number of
significant increases is approximately what might be expected by chance
alone. The Spearman’s correlations between these two native groups are
between 0.899 to 0.924 (Table 10), suggesting that the relative impertance
of diseases is consistent between the native groups.

The magnitude of underestimation of numbers of deaths in the cohort
approaches 20%. If the mortality exparience on reserves is similar to that
of the natijve cohort, then the use of the coding of on-reserve deaths may
be an underestimation of the order of 25-30%.

8.2 MEDICAL SERVICES BRANCH FILES
Sec NEDIVAL SERVICES BRANCH FILES
The discussion of the MSB files is Timited by the aggregations of

disease to ICD chapters. The MSB all-cause ASMR is 20% higher in males
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and 28% higher in females than the cohort measure. The direction and
magnitude of this relationship is seen at most ages and many ICD chapter
groups. This suggests that a significant difference exists between these
measures.

The magnitude of the difference can be explained in a great part
by the suspected 21% underestimation of the linkage procedure and the
effects of late reporting. In this respect, this study may help to
validate the MSB files as a fairly accurate measure of native mortality.
The lack of disease specificity on the MSB files limits their utility.

8.3 COMPARISON OF THE ON-RESERVE DEATHS WITH THE RESIDUAL

The third objsctive of this study is to determine if a portion of
the deaths in natives can be attributed to rural living. The selection of
the residual comparison population is an attempt to identify deaths in a

non-native population which are at a similar risk.

If a specific Tifestyle component is expected, it would most likely
affect the ICD chapter of Accidents, Poisoning, and Violence. All violent
causes of death, except accidental falls are significantly elevated in
comparison to the residual population, even without correcting for the
suspected 30% underestimate of on-reserve mortality.

With only a few exceptions the direction and magnitude of the
associations are similar whether the on-reserve deaths are compared to
the residual or to the national population. This relationship is confirmed
by the non-parametric correlations which reveal higher correlations
between the on-reserve deaths and the cohort than beiween on-reserve
deaths and either the residual or national groups.

This suggests that natives have a substantially different mortality

experience than non-natives, even if rural habitation is considered.
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8.4 RESIDUAL AND THE NATIONAL COMPARISON GROUPS

This study was not designed to compare these two groups. A

significant difference between these two populations was expected and
would reflect the effects of rural living.

The residual population generally has a lower mortality experience
than the national comparison population. Age-specific mortality rates are
higher in childhood and young adulthood, becoming lower with increasing
years. The exceptions to the reduced mortality are in certain violent
causes of death (MVTA, drowning and fires) which are more common in rural
areas. The high non-parametric correlations suggest that the mortality
experience of rural inhabitants is similar to their urban counterparts.
Two possible explanations for these relationships are that either a
significant drift of unhealthy persons from rural areas to urban centres

occurs or that rural living is protective for many diseases.



95

9, THE USE OF ADMINISTRATIVE DATA FOR EPIDEMIOLOGIC RESEARCH

This thesis relies on administrative data to support an
epidemiological investigation into the health of natives in Canada. Two
major sources of administrative data have been utitized. The first is

the death certificate - collected to fulfil legal requirements. The second

is the native Indian register - maintained to administer the Indian Act
of 1951.

This study has been made feasible by computerized record linkage
through the comparison of 1933 native deaths to 200,000 Canadian death
records from 1981. This chapter addresses the problems of using routinely
collected administrative data for epidemiologic research. The outcome
result of this study, with the potential 20% bias in the cohort and 30%
in on-reserve deaths, is in part an illustration of this problem. In
essence the questions become why use administrative data rather than
collecting primary data? and What are the advantages and the Timitations
of this type of study?

‘Few guidelines exist regarding the use of administrative data for
epidemiological research. Several authors have addressed the limitations
and approaches to these data banks. Most of these authors have focused on
the advantages of this form of research as being in: increasing sample
size, eliminating participation refusal, reducing loss-to-follow up,
reducing Hawthorne bias, eliminating recall bias,®® often being less
expensive and less time consuming.™ Rigorous evaluation of the data bases
are important prior to their use.”*™** procedures to adjust data quality
problems and errors have not been validated.

The concept of using administrative data for epidemiologic research
has been questioned. Criticisms include: that "the high standards of
laboratory science and randomized trials, however have not been extended
to epidemiological para-analysis”, that analytic procedures devised for

observational and quasiexperimental designs have been applied to ‘data
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barges’ without consideration of the implications, and that the
Justification for some of these studies has been the doctrine of “faute
de mieux" (lack of anything better).

These valuable comments help frame this thesis. What are the
implications of these concerns for this study? The specific errors
measured in this thesis are an important consideration given that:

1. Data coding errors in the Canada Mortality Database are known
to be of the order of 6-9% for the ICD code, 9% for
residence and 11% for age. The implications of these
presumably random errors are unknown {section 3.2.1).

2. The accuracy of death certificates is no greater than 90% for
the level of disease aggregation used in this study
(section 3.2.2). Evidence suggests that misclassification
is partially random, but systematic error may be
introduced.

3. The record linkage procedure failed to match 11% of the known
native deaths.(section 7.1.1).

4. Late reporting of death events to the native register may

have resulted in a substantial systematic error.(section
7.1.2).

5. Population estimates based on the Native register are possibly
biased {section 7.3).

Every attempt has been made to provide a critical objective
evaluation of the various components of this study. The determination of
these errors raises questions regarding the validity of the study. Some
of the errors are measurable while others can only be "hoped" to be
random. The gratifying relationship between a ‘corrected’ cohort and the
MSB files is a reassurance that the data provide useful information. The
fact that the biases lead to underestimates provides credence to the
causes of death noted to be elevated in comparison to the national
popuiation.

The analytic procedures used in this study have provided a wide
range of different approaches. Multiple testing has been pervasive
throughout this study and no adjustment procedure for multiple testing
has been used. The lack of truly independent observations between the

native measures raises questions of the appropriateness of the statistical
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techniques. The consistency of the relationships between the three
different native health data sources and the national comparison
populations lends support to the credibility of the study.

Tha faute de mieux doctrine might be applicable to this study. This
study has attempted to validate some of the currently used methods of
statistical collection with a successful outcome. Until a rigorous study
of native health is undertaken these methods of data collection will prove
better than nothing.

We are faced with the policy dilemma that natives appear to be
suffering the injustice of inequitable health status, yet problems in
determining their health status exist. This study is a step in defining
the exact health status of natives. Nonetheless, the errors discovered
will raise substantial criticisms to the validity of this approach. Is it
more important to develop policy or undertake better research?
Undoubtably, readers of this thesis will arrive at diverse conclusions,
contributing to the dilemma.

Using routinely collected administrative data has provided a useful
measure of native health status. Many of the advantages in using
administrative data noted at the beginning of this section have been
realized: the sample size of 1726 in the cohort deaths is sufficient to
study many causes of death, the resources required for the study are less
than a labour intensive study, and recall bias and participant refusal
have been eliminated. The rigorous evaluation of the data sets has
jdentified, and where possible, measured the magnitude of errors.

The potential exists to expand and refine the methods of this study
for future research through adjustments to the process by which the
administrative data is collected. These data are not collected for the
sole purpose of epidemiological research. The results of research may

however, influence the quality and quantity of information collected.
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10. CONCLUSTONS AND RECOMMENDAT1ONS
10.1 CONCLUSIONS

This thesis started with the goal to assess and measure native
mortality in Canada. In achieving this goal the objectives of the study
have been attained. A series of mortality rates derived from three
possible measures of native mortality have been developed. These rates
have been cdmpared between native measures and with a national comparison
population. The effect of rural living on explaining native mortality has
also been addressed.

Conclusions to the study can be Categorized as: the yse of the
materials and methods in the study, the health of natives, and the
comparability of the various data sets,

Materials and Methods
faterials and Methods

- The DIAND event file has substantiaj sources of error which have
resuited in 11% unexplained missed record Tinkages. The method of
Processing the event file suggests that similap problems exist with
the DIAND register file,

the quality of the data sources is good, has an excellent record
of successful record linkage. Ip this study a significant problen -
possibly related tq the use of the QUICKLINK procedure - has
resulted in a relatively Jow Tinkage rate.

» The use of the event file ig constrained by late reporting, reducing
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Native Health

Native populations experience a different pattern of mortality from
the national population. Where a consistent pattern across the possible
native measures has been jdentified it is reasonable to conclude that a
true relationship likely exists. This argument is strongest for causes
of death for which natives have elevated rates in comparison to the
national population.

Where decreased mortaiity is observed, the potential bias in both
the cohort analysis and the on-reserve deaths must be considered to
underestimate the true value. The magnitude of this bias can be
approximated as 20% in the cohort and 30% in the on-reserve deaths. With
this knowledge some tentative conclusions can be reached.

In cases where no substantial difference is noted between the cohort
or on-reserve populations, and the national population, caution must be
exercised. The potential exists for a clinically relevant relationship to
exist which has not been identified because of the potential biases or
1imited power.

. Infant mortality is 2-3 times higher in natives than the national

population.

Native youth (ages 1-19) have mortality rates 2-4 times higher, males
being at a greater risk.

Young adults (ages 20-34) have mortality rates 2.5-5 times higher.
Older adults (ages 35-64) have mortality rates which are also higher

than the national population. With increasing age the risk ratio
approaches unity.

Elderly natives (ages 65+) may enjoy a comparatively lower mortality
rate than their national counterparts. This relationship may be
exaggerated by a potential overestimation of the size of the elderly

native population
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. The cumulative effect of this interaction between age and mortality risk
js that survival probability to ages less than 65 is lower in
natives.

. Life expectancy is a poor health indicator when discussing native
populations because of the unexplained reduced mortality in older
ages.

. Natives are at higher risk for the following causes of death in both

sexes:
1CD_chapters LCDC disease agaregates
A1l causes Alcoholic psychosis/alcoholism
Infective and Parasitic Motor vehicle traffic accidents
Disorders Pneumonia
Mental Disorders Fires
Symptoms and i11-defined Drowning
disorders Suicide
Accidents,poisoning and Homicide
violence Accidental poisoning

Females are also at higher risk for cancer of the uterus(including cervix)
and cirrhosis of the liver.

Natives of both sexes are probably also at higher risk for the following
causes:

1D _chapters LCDC disease aggregates

Endecrine,nutritional and Diabetes
metabolic disorders

Respiratory Diseases

Digestive Diseases

Perinatal Conditions

Males may be at higher risk for cirrhosis of the liver.

Natives of both sexes are probably at a Tower risk for death from the
following causes:

I1CD_chapter LCDC disease aggreqates
Neoplasms Digestive tract cancers
Circulatory Diseases Colorectal cancer

Lung cancer
Coronary Heart Disease

Male natives probably have a lower risk for cancers of the bladder and
brain. Female natives 1ikely have a lower risk for breast cancer
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. The impact of these causes of death is confirmed by the use of PYLL

rates and proportional mortality ratios.

Comparability of the Data Sets

» A significant bias exists in the cohort data set which résu]ts in an
approximately 20% underestimation of native mortality. This bias
can be explained by a 11% failure of the linkage procedure and an
8% potential for the late reporting of deaths to the event file.

. A significant bias exists in the on-reserve deaths which results in an
approximately 30% underestimation of the native mortality.

. The Medical Services Branch files are the most reliable available source
of data on native mortality.

. The elevated mortality of natives cannot be explained by their Tiving

in rural areas of Canada.

10.2 RECOMMENDATIONS

A plethora of recommendations can be written based on multiple
aspects of this study. To be of the greatest efficacy in catalyzing
appropriate action, recommendations directed to the responsive sectors and
to researchers in general need to be specific in focus and limited in
number. These few recommendations are based on the materials and results

from this study.

Recommendations for the Laboratory Centre for Disease Control

. Provide surveillance of time series trends through the use of on-reserve
deaths, with the knowledge that the potential for significant bias
in reporting exists.
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Recommendations for the Native Health Section of Medical Services Branch

« To improve the utility of their collected statistics, cause of death
should be categorized to ICD 3 digit classification. Failing the
capacity to do this, recording should be at least at the level of
the LCDC disease aggregate classifications.

= Actively engage in research on native health.

- Collaborate with LCDC and Statistics Canada to ensure high quality data

collection and processing and to identify areas for research.

Recommendations for Statistics Canada

« Before considering further use of the DIAND administrative files in
native research, complete a study into the 206 failed linkages to
explain the linkage difficulty.

- To improve the utility of the residence coding on death certificates,
study the reliability and validity of the coding of on-reserve
deaths. If possible institute mechanisms to improve the quality of
this coding item.

- To develop an accurate denominator for researchers, undertake an

accurate census of native populations.

Recommendations for the Department of Indian Affairs and Northern

Development
- Before considering further research using administrative files,

undertake a study of the data quality of the current information
contained in the register and event files.

- Consider a death clearance of the DIAND register to assist in providing
more accurate estimates of native populations. Such a procedure may

entail a linkage of the register with the CMDB.
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Recommendations for the study of Native Health

» Study the mortality of elderly native populations.

Study the health differences between native language groups.

Study the specific health problems facing natives residing on-reserves
in comparison to natives residing in urban centres.

« Identify and study the health of natives not enjoying status

registration. - '

This study has focused on the native population in Canada which is
the easiest to study. Status Indians receive health care from the federal
government and te this extent may well be "better off" than certain non-
status natives and Metis groups. Inuit populations who also enjoy the
health services provided by the federal government,and more recently
territorial government, appear to be at an even higher risk for various
causes of mortality and morbidity,! It is hoped that this study will act
as a stepping stone to the improvement of health among native Canadian

populations.
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Review of Native Literature by Causes

Infective and Parasitic Diseases . . . . . ¢« + v ¢« « o o o o o « & vi
Neoplasms . . . . . « « « « « « o« . e e e e e n e e e viii
Cancer of the Tongue, Mouth or Pharynx ...... . . Xi
Cancer Esophagus . . . . . . . . . . .. e e e e e e e e Xi
Cancer Stomach . . . . . . ¢ i i e e e e e e e e e e e e e e Xii
Cancer Large intestine and Rectum . . . . . . . . . « .« o o v o Xiii
Cancer Liver . . & @ v i i e e e e e e e e e e e e e e e e e e Xiv
Cancer Gall Bladder . . . . . . . . © & v v v v e v e e e e e XV
Cancer PanCreas . « + « « v 4 v o v o o o o + s 6 4 v v 4w e .. Xvi
Cancer Digestive Tract . . . . . . . .. e e e e e e e e e e e xvii
Cancer Trachea/Bronchus/lung . . . . . . . . . .« v v « v o o o Xvii
Cancer Breast . . + + v v v it e e e e e e e e e e e e e XiX
Cancer uterus including cervix . . . . . ¢ v v 4 v ¢ ¢ s e e e XX
Cancer QVAry . v ¢ vt h et e e e e e e e e e e e e e e e e e e xxi
Cancer Prostate . . . « v v v v v i e e e e e e e e e e e e xXid
Cancer Kidney . .« & v v v i v e i e e e e e e e e e e e e e e XXiii
Cancer Bladder . . . & . « ¢ .t 4 i e e e e e e e e e e e e XXiv
Cancer Brain . . . . « « « . . . e e e e e e e e e e e e e XXV
Lymphoid TUmors . . . . v o v v v v v v e s e e e e e e e e e e XXvi
Leukemia . +» ¢ ¢ v o o v e e e e e e e e e e e e e e e e e XXvii
Endocrine/Nutritional/Metabolic . . . . . . . . . . . . . . . .. XXViii
Diabetes . & ¢« ¢ ¢ vt e e e e e e e e e e e e e e e e e XxXviii
Blood disorders . . . . .« . ¢ i v i e e e e e e e e e e e e e e XXX
Mental Disorders . . . . . .. . XXX
Alcohol related disorders . . . . . & v v v v« t e e b e XXXi
Nervous System/ Sense . . . . . . . . . . . 4 0 v e e e e . . Xxx1i1
Circulatory « v ¢ o v o ot e e e e e e e e e e e e e e e e e s XX%iid
Rheumatic Heart Disease . . . . . e e e e e e e e e e e e e e . XXXV
Ischemic Heart Disease . . . . . . « . v ¢ v v v v« v v o 0 0 XXXV
Cerebrovascular Disease . . . . . . . « v i v v v e e a e e XXXV
Hypertensive Disorders . . . . . . . . . . . . . . . XXXvii
Respiratory . . « . ¢ v ¢ o v v v i e e e e e e e e e e e e XXxvit
Pneumonia and Inf]uenza .................... xxxviii
Chronic Obstructive Pulmonary Disease . . . . . . . . . « .« « « . XXx1x
Digestive Disorders . . . . . . . . . . .0 oo e e e XXXix
Gallbladder Disease . . . . ¢ v v v v v v e e e e e e e e e e e e X1
UTCBIS & v v o v e o s e v e e o e 4 e et e s e e e e e e e e x1
Genitourinary . « ¢ o v 4 4 4w e e e e e e e e e e e e e e e x17
Nephritis and Nephros1s/K1dney DiSEASES « v v « o o 4 e e s e e . x1i
Complications of Pregnancy . . . . .. e e e e e e e e e e e e X111
Skin/Subcutaneous . . . . . . L L 00 0w 0 e s e e e e e e e e e x11i1i
Musculoskeletal . . & . v v v v v i e e e e e e e e e e e e e e x1i1
Congenital . . . « ¢ L o L L e e e e e e e e e e e e e x11ii
Perinatal « v ¢ v v v e et e e e e e e e e e e e e e e e e e e x1ii1i
Infant Mortality . . . . . . . .. e e e e e e e e e e e e e x1iv
Perinatal Mortality Rate e e e e e e e e e e e e e e x1lv
Neonatal Mortality Rate . . . . . . . . « « « « v v v v v o o« v o s x1v
Post neonatal mortality . . . . . . . . . .« « v o o o0 x1vi
Accidents/Poisoning/Violence . . . . . . . . « « . ¢ o o o Xx1vi



Motor Vehicle Traffic Accidents
Accidental Poisoning
FAT1lS v v v et e m ot e e e e e e e e e e e e e e e e e e e e e 1
Fires . . . . .

.......................... 1i
DFOWNINGS « « o v v o o v 4 0 o s e v e e e e e e e e e e e e e 1i
Suicide . . . .« . . o . 0. .. e e e e e e e e e e e e e e e e 114
Homicide . & v v v v i i i e e e e e e e e e e e e e e e e e liv
Symptoms I11-defined . . . . . . . . . o0l o oo 0oL 1v
SIDS & . . e e e e e e e e e e e e e e e e e e e e e e e 1v

This appendix is provided to assist the reader who is interested in a
specific cause of mortality among natives. Ratios between native groups
and comparison populations are provided to assist the reader in
synthesizing the direction and magnitude of the associations.

Notes of Explanation

1. Findings: Unless otherwise stated the finding presented is a mortality
rate.
2. Rate units are: mortality rates - per 100,000 persons per year
PYLL rates - per 1000 persons per year
infant mortality, neonatal mortality, postneonatal
mortality, perinatal mortality rate
- per 1000 live births
3. Hospital separations and patient days are presented as per 1000 persons
. 95% Confidence. intervals are presented when provided by the author
. Author - indicates first author’s name only. References are found in
the reference section of the theses
. Significance testing when provided by the author is jndicated as * =
p <0.05 , ** = p < 0.01.
. If known, when associations are based on less than five cases this is

jndicated by a "+". In many circumstances actual numbers are not
provided in the original articles.

-~ O O

Abbreviations: SMR - Standardized Mortality Ratio
PMR - Proportional Mortality Ratio
PYLL - Potential Years of Life Lost
SPMR - Standardized PMR
SIR - Standardized Incidence Ratio
PIR - Proportional Incidence Ratio
RR - relative risk



Cause: ALl Cause Mortality

ICD codes: 001-999

Author Population Comparison Groups Findings comments
studied population native comparison ratio
MsB ° MSB clients Canada 78-81 1085.2 726.1 1.5
82-85 967.9 &77.2 1.4
life expectancy
male 64.02 T72.39
female 72.79  80.14
PYLL rate
78-81 207.0 &7.1 K
82-85 157.2 56,5 2.8
wsg 1 MSB clients  Canada 1984 <1 3226 812 4.0
1980- 1984 1-4 179 46 3.9
5-9 61 25 2.4
10-14 72 25 2.9
15-19 268 72 3.7
20-24 358 89 4.0
25-29 412 84 4.9
30-34 425 9 4.7
35-39 473 121 1.9
40-44 641 193 3.4
45-49 754 312 2.4
50-54 996 532 1.9
55-5¢9 1579 852 1.8
60-64 1957 1368 1.4
£5-69 2893 2129 1.4
70-74 4100 326 1.3
75-79 5672 5109 1.1
80+ 9874 11064 0.9
hospi tal
separation 209.8 148.6 1.4
days 1352.9 1161.9 1.2
Mao * on reserve all Canada Canada 1971
population males
1977-1982 SMR 1.65%*
all ages 407.7
1-9 118.4 49.8 2.4
10-19 218.1 92.5 2.4
20-29 438.7 158.0 2.8
30-39 517.1 163.9 3.2
40-49 716.4 391.1 1.8
50-59 1131.4 1054 1.1
60-69 2507 2545 1.0
70+ 5884 7944 0.7
females
SMR 1.93ww
all ages 200.7
1-9 9.3 37.2 2.5
10-19 85.1 37.1 2.3
20-29 184.2 52.1 3.5
30-39 276.2 84,2 3.3
40-49 424.8 215.7 2.0
50-59 854.4 535.3 1.6
60-69 1578.8 1246 1.3
70+ 4229 5449 0.8



Beauvais 36 on-reserve

Layne

Hislop 2

Millar

Millar

Young 17

Rhoades

Rhoades

Kenen 7

Sievers

124

136

4

4

26

deaths
Manitoba,

ontario, Quebec

“registered
Indians 1978
snd 19834

B.C. native
deaths
1953-1978

provincial
sggregates

Canada

non native
B.C.

Alberta natives Alberta ¥5-77

MSB clients

Canadian
natives 1965-
1968

Sioux Lookout
Region 1972-
1981

U.S. IHS
clients

U.S. T.H.5.
clients B3-B5

On reserve
natives

determined by
counties with
majority of a
reservation

U.S. DHEW
1975

Canada 1975
and 1978

U.S. shites

nene

0ff reserve
natives

determined by
counties
lacking
majority of a
reservation

U.5. all races
1975

male
female

PYLL rates
1978
1983

1971 Canada
male
all age
0-19
20-65
65+
female
atl age
0-19
20-65
65+

life expect
male
female

life expect
male
female

0-4

5-14
15-26
25-44
45-64
65+
crude
standard

life
expectancy
1970

1980

81-83 all
cause

PYLL rate

1980 U.S.
male
0-4
5-14
15-64
65+
female
0-4
5-14
15-64
65+

BO9
506

222.2
156.2

65.1
71.1
695.1
113.%

474.0

on-reserve off-rese

802

86.7
70.5

876.4%*
180.9**
573.4%*
5935.8%*

586.2%*
118.6%*
285.6"*

L3719

7.1
7.9

296
37
106
144
856
S50
716

7.7
4.4

60.0

1978 data only

77.8
10.2
125.7
651.0

5

8
5.
0
)

oo

646 .5%

6.1
82.9*
546.0*

42.3%
3.7

42.8*

377.4*

638.3

- ek O N = W
. .
ORI

1.9

1.3

crude rate

life
expectancy
1978

male 67.1
female
73.1



137

vi

Carr IHS clients and U.S. white life
Navajos 1973 expectancy 58.8 8.9
maleg 71.8 76.6
female 64.9 2.7
total 65.1
IHS
sitlum ¥ att u.s. crude rates  crude 1969-71 79-1981 crude
natives only male 848 538 rates
female 535 366
total 689 475
samet 57 New Mexico non-Hispanic 1970 U.S. pop
1969-1977 whites 1969- males 1513.6 11469.9 1.3
both sexes 1977 and all females Bab.6  TOL.7 1.2
u.s. 1973
Broudy 27 Navajos 1978  U.5. 1977 male 826 cases.
0-14 240 150 1.6
15-24 640 166 3.9
25-34 1150 189 6.1
25~44 1250 330 3.8
45-54 1220 ai3 1.5
55-64 1450 2000 0.7
65+ 4220 6675 0.6
female 1180
0-14 180 115 1.6
15-24 210 59 3.6
25-34 390 82 4.8
25-44 460 181 2.5
45-54 630 448 1.4
55-44 650 1006 0.6
65+ 4170 4570 0.9
Mahoney B seneca Indians New York state adjusted SMR
1955-1984 1955-1984 males 1.24 (1.14-1.35)
females 1.06 (0.99-1.17)
Cause: Infective and Parasitic Diseases 1C0 codes: 0Q01-139
Author Population Comparison Groups Findings comments
studied population native comparison ratio
MsB ° MSB clients Canada same  1978-1981 20.97 3.50 6.0
period 1982-1985 15.43  3.90 4.0
mss 1 B.C. MSB B.C. non- hospi tal per 1000 population
clients natives separations 7.2 2.4 3.0
patient days 55.0 16.3 3.4
Nao 5 on reserve Canadian males SMR 2.88%x
mortality ages population in females AL
under 70 same provinces
Beauvais 36 On-reserve provincial male 1" 4 2.8
deaths aggregates female 12 3 4.0
Manitoba,
Ontario, Quebec
Morrison 6 infants on non-reserve neonatal SMR 2.54
reserves 1976- regional pestneonatal SMR 11.79**

1983

population



Young 17

Young

Rhoades A

Mahoney 13

Michalek 31

Mahoney 32

M5B

Enarson 138

E{;ybouski

Sioux Lookout Canada

one

Mani toba Manitcba non-
natives 81-82 natives
Hospitalization

s

U.S. Indian all races 1982

Health Service

Seneca Natives New York state

Senecas Natives Hew York State

in New York excepting New

state 1955-1984 York City
1960, 1970,
1980

New York New York state

natives 1980- except for New

1984 York City

MSB clients Tuberculosis

-} for natives,

notifications finuits, and

using Census whites

data for

denominators

Saskatchewan

natives 1881~

1886

vii

chapter

intestinal
Tuberculosis
chapter

Morbidity
Ratios

1981-1983
PYLL rate to
age 65

SHR (95% CID
male
female

male
female

SPMR
males
females

maies
females

SPMR
males
females

males
females

incident cases

1976-1979
1980-1983
by age 1983
0-4

5-14
15-24
25-34
35-44
45-54
55-64
65+

Tb incidence
per 100,000

TB mortality
1881

18856
incidence
1970's

SMR

chapter
intestinal

4
9

7

PMR 2.
4

5
tuberculosis 2

13.6/100,000
2.0 0.8 2.5
Chapter causes
I.57 (1.84-56.23)
3.91 (1.88-7.1™
Tuberculosis
444 (1.63-9.67)
5.08 (1.05-1,4B5)+
infectious diseases
2.82 (1.53-4.91)
2.05 ¢0.82-4.23)

2.20 (0.27-7.90)+

all infections
0.79
0.96

€0.25-1.85)
{0.31-2.24)
tuberculosis

S.74 (1.18-16.78)+

0 (0-12.98)+

per 100,000
144.2  12.9 1.2
97.3  10.4 9.4
356.3 3.8 9.6
84.0 3.1 27.%
856.0 5.4 15.9
85.2 8.0 10.6
124.0 8.4 14.8
220.9 12.6 17.5
224.6 16.2 13.9
283.3 5.1 11.3
109 7 15.6
Inuit 168
1000/100,000
2000/100,000

1-3/1000/yr

hospital
separation

VSMR>21. Tb
incidence
2-7 times
whites

13% of all
cases in
Canada for
the year
1983
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Young 46 Sioux Lookout Caneda Tb incidence
1971-1984 1981 60 18 3.3
SIR 1975-79 15
SIR 1980-85 9
Young 43 Siox Lookout none 1b incidence  136/100,000
Zone 0-14 age group
Rhoades 21 y,s. Indien Tuberculosis mortality
Health Service 1954-1956 55.1
1981-1983 2.3
Sievers 26 y.s. DHEW U.S. all races Tubercutosis
1975 1975 mortal ity 9.9 1.2 3.3
Broudy 21 Navajo 1975-  U.S. General Tb mortality 12.1 1.9 11.0
1977 all U.S. natives 9.9
Samet 51 Hew Mexico New Mexico Tb mortality 1CD codes
natives 1969- non-Hispanic mates 24 .4 2.8 8.7 010-019
1977 whites females 15.5 0.7 1.8
Minuk 16 chesterfield Hepatitis B
Inlet prevalence 22% positive
<20 T4
>40 64X
Cause: HNeoplasms 1CD codes: 140-239
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Msg MsB clients Canadian 1978-81 118.0 168.0 0.7
1978-1986 Population 1982-85 120.5 1714 0.7
PYLL rates
1978-1981 10.4 12.2 0.8
1982-1985 8.5 11.9 0.7
wsg ! MSB Clients  Canadian 1980~ 1984 125 172 0.7
1976-1984 population B.C. hospital
separations 4.0 10.3 0.4
patient days 40,5 117.6 0.3
Beauvais 36 on-reserve provincial male 103 189 0.6
deaths aggregates female g0 118 0.8
Manitoba,
Ontario, Quebec
Layne 125 Registered tanadian PYLL rates
natives 1976  population males 8.1 16.7 0.5
and 1983 1978 and 1983 females 6.1 16.4 0.4
Kildes 2 it diagnosed case series of noting decreases in
cancers 1950~ 239 total nasopharyngeal cancers and
198C cancers increases in lung and cervix over
the thirty year time period
E‘?llagher British British males 1M11.1 2134 0.5
Columbia Columbia females 152,6 152.8 1.0
natives 1964~ whites 1964~
1973 1973



zgrelfall

Morgan 140

Jarvis 101

Young

Young 3

Young 17

Young 37

Robinson 141

Rhoades %

Rhoades 74

gillum 30

Sievers 26

British British
Colunbia Columbia
natives 1953- whites
1978
Registered Alberta
Natives in general
Atberta 1974- population
1978 1975
Alberta native Alberta
case series in population
1976 1976
Manitoba Manitoba non-
natives 1981- natives
1982
Manitoba Manitecba
natives 1970~ cancer
1979 residents registry 1970-
on reserves 1979
Sioux Lookout Canada 1975-
MSB clients 1978
1972-1981
Sioux Lookout Canadian
Zone 1972-1981 population
1976-1978
James Bay Cree Quebec

1975-1981

Indian Health
Services
Clients 1981~
1983

U.5. all races
1982

Indian Health
Services
Clients 1983~
1985

Indian Health
Service Clients

Indian U.S.
DHEW reports
1975

ALl races 1975

ix

males
females

83.3** 151.8
114.5  120.4

males
females

PMR

Hospital
separations

standard
incidernce
ratios
<25
25-34
35-44
45-54
55-64

>64

SMR
PMR

SMR
Male
Female

SMR

mortality rate 92,9
PYLL rates to 4.9
&5

9.3

crude rates
males 58 52
females &2 55
total 54 48

79.8  130.9

1969-71 1979-81

SIR

males
0.37
0.38

0.37%
0.28*
0.26*
0.43*

0.6 includes

0.9 Gallagher
cases EE

0.58

0.70

0.35

0.7

females

0.58

0.71

0.62

0.30*

0.54*

0.55*

Q0.9 see

0.43 Young 37
52 cases

0.67* over 10

1.44 years

0.72

0.5
crude rate

0.6



uMuR 65

Devor

Broudy 2

Samet

Stratton L

Lanier 66

Lanier 67

Mahoney n

Norsted 142

Mzhoney 4

Mahoney 48

x

survival
analysis

Surveillance, White anglo
Epidemiology  races in same
and End Results study
Program natives

New Mexico Third U.S. SIR
natives 1969- National male
1976 Cancer Survey female™
1969-1971
Navajo Indisns U.S. General
1975-1977 population
1976
New Mexico New Mexico survival
natives non-Hispanic  analysis
registered in whites
Cancer Registry
Oklahome Oktahoma male
natives 1980 whites 1980 female

Alaskan Indians U.5. Third SIR
1969-1973 National males
Cancer Survey females

Alaskan Indians U.5. Third SIR
1974-1978 National male
Cancer Survey female

Seneca Indians New York state SMR

in New York excepting New males
state 1955-1984 York city for females
1961,1971,
1981.

whites in the male
same registry female

Seattle-Puget
Sound cancer
Registry
natives 1974~
1983

Seneca Indians New York state SIR

in New York excepting New males
state 1955-1984 York city for females
1960, 1970,
1980.

Seneca Indians New York state SMR
in New York excepting New males
state 1955-19B4 York city for females
1960,1970,
1980.

data on survival is provided for
various sites. Almost three-
quarters of these results are
included in the paper by Samet
and a n r in the paper by
Norstedu{?f

52

0.4%*
0.7%*

70.7 132.3 0.5
all U.5. natives 79.8

data on survival at various sites
indicating for most sites a
decreased survival compared to
whites, adjusting for stage at
diagnosis and treatment.

150 260 0.6
100 170 0.6
0.89
0.9
0.98
0.9
0.78 (0.50-0.99)
0.73 (0.55-0.95)
151 358 2.4
196 350 1.8
0.64 (0.51-0.79)
0.53 (0.42-0.66)

120 deaths

141 deaths



Cause: Cancer of the Tongue, Mouth or Pharynx ICO codes: 141, 143-149
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Hildes =  Inuit 1950-1980 Canada 1968- nasopharyngeal
1972 males SMR 48.4
females 10.0
Gaudette ot Canadian SIR male female
population population salivary G 20%*
19701984 1970-1984 nasopharynx 2% 27
tanier %  Alaskan Indians U.S. Third  SIR
1969-1973 Naticnal males 0.53+
Cancer Survey females 3,33+
Lanfer 87 Alasken Indians U.S. Third SR male  femate
1974-1978 National salivary gland 0+ 7.1+
Cancer Survey nasopharynx 9. 1% 14,3+
other oral 0.5+ 1.0+
Norsted M2 yatives in the Whites in the SIR PIR oral
Seattle Puget same registry males 0.5% 1.3 cavity
Sound Cancer femates 0.1~ 0.2
Registry 1974~
1983
Mahoney 4%  geneca Indians New York state SIR
in New York excepting New males o 0.71 (0.19-1.82)
state 1955-1984 York city for
1960, 1970,
1980.
Mahoney 48 geneca Indians New York state SMR
in New York excepting New males *1.67 (0.75-4.27)
state 1955-1984% York city for females 1.00 (0.03-5.55)
1960, 1970,
1980.
Cause: Cancer Esophagus 1CD codes: 150
Author Population Comparison aroups Findings comments
studied population native comparison ratio
zgrelfalt British British males 0.9* 3.3 0.3
Columbie Columbia
natives 1953- whites
1978
Hildes 2 Tnuit 1950-1980 comparison to males SMR 6 possibly
Alberta females 10 PMR
population
Gaudette 1 Inuit Canadian SIR
population population male 2.5*%
1970-1984 19701984 female 5.0%+



xii

Lanier 66 Alaskan Indians U.S. Third SIR
1969-1973 National males 1.0+
Cancer Survey females 0+
tanier 97  Alasken Indians U.S. Third  SMR
1974-1978 National male 0.9+
Cancer Survey female 0
Cause; Cancer Stomach 1CD codes: 151
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Young 38 Mani toba Mani toba SIR
natives 1970~ cancer males 0.41*
1979 residents registry 1970- females 0.58
on reserves 1979
Young n Sioux Lookout Canadian SMR
Zone 1972-1981 population males 0+
1976-1978 females 0+
Egllagher British British males 10.5* 213 0.5
Columbia Columbia females 13.8 8.9 1.6
natives 1964- whites 1964-
1973 1973
wrelfall British British males 10.7* 15.8 0.7
Columbia Columbia females 16.2* 8.0 1.3
natives 1953- whites
1978
Sievers 26 Indian U.S.  U.S. whites- SMR 4th ranked
DHEW reports 1974-1976 total 1.03
1974-1976 male 0.89
female 1.13
Devor 68 New Mexico Third U.8, SIR
natives 1969~ Mational male 1.8%*
1976 Cancer Survey female 1.3
1969-1971
Samet 2 Hew Mexico New Mexico Proportional 4.5
natives non-Hispanic  cancer reports
registered in whites
Cancer Registry
Wiggins 53 New Mexico New Mexico 1973-1977
natives 1958- non-Hispanic males 17.5 5.9 2.9
1982 whites females 4.1+ 3.8 1.1
1978-1982
males 16.1 6.2 2.6
females 9.4 3.8 2.5
Norsted 12 Natives in the Whites in the SIR PIR
Seattle Puget same registry males 0.5 1.3
Sound Cancer females 1.5 2.3
Registry 1974~
1983
Lanier 66 Alaskan Indians U.S. Third SIR
1969-1973 National males G.38+
Cancer Survey females 4.17*
Lanier 7 Alaskan Indians U.s. Third SHR
1974-1978 National male 0.6+
Cancer Survey female 0.8+



Mahoney 49 geneca Indians WNew York state SIR
in New York except city  males 0.35 (0.04-1.26)
state 1955-1984 1960,70,80. females 0.81 (0.17-3.27)
Mahoney 48 Seneca Indians New York state SMR
. in New York except city  males 0.66 (0.14-1.93)
state 1955-1984 1950,70,80, females 1.54 ¢0.50-3.60)
Cause: Cancer lLarge intestine and Rectum 1CD codes: 153-154
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Young *' Sioux Lookout Canadian SHR ICD code
Zone 1972-1981 population males 0.3+ 153 only
1976-1978 females 1.7+
Young 38 Mani toba Manitoba SIR males  females,
natives 1970~ cancei colen 0.19%* (,35%*
1979 residents registry 1970- rectum 0.51 0
on reserves 1979
Egllagher British British colon
Columbia Columbia males 9.8 18.6 0.5
natives 1964- whites 1964- females 8.8 17.6 0.5
1973 1973 rectum
males 8.0 10.3 0.8
females 5.2+ 7.0 0.7
zgrelfall British British colon
Columbia Columbia males &7 12,9 0.5
natives 1953- whites femates 10.3 13.8 0.7
1978 rectum
males 5.1 7.7 0.7
females 2.0 5.2 0.4
Gaudette it Canadian SIR
population poputation male 0.9
1970-1984 1970-1984 female 1.0
sievers 2% Indian U.S.  U.S. whites  SMR colon 0.43*  2nd ranked
DHEW reports 1974-1976 male 0.66
1974-1976 female 0.39
rectum 0.50*
Devor 68 New Mexico Third U.S. SIR rectum colon
natives 1969- National male 0.3%*  0,1%*
1976 Cancer Survey female 0.4% 0.2
1969-1971
Samet 52 New Mexico New Mexico Proportiocnal 0.46
natives non-Hispanic  cancer repeorts

registered in
Cancer Registry

whites



xiv

Lanier % Alaskan Indians U,S. Third SIR colen  rectum
1969-1973 National males 1.56 1.67
Cancer Survey females 1.11 1.90+
Lanier 67 Alaskan Indians U.S. Third SMR
1974-1978 National mele 1.6
Cancer Survey female 0.7
Norsted 142 Natives in the Whites in the SIR PIR "large
Seattle Puget same registry males 0, 5% 1.1 intestine®
Sound Cancer females 0.8 1.3
Registry 1974~
1983
Mahcney 49 Seneca Indians New York state SIR colon rectum
in New York excepting New males 0.64 (0.29-1.21) 1.06 (0.46-2.09)
state 1955-1984 York city for females 0.43 (0.17-0.89) 0,62 (0.17-1.59)
1940,1970,
1980.
Mshoney 48 Seneca Indians New York state SMR colan rectum
in New York excepting New males 1.00 ¢0.456-1.90) 2.13 (0.86-4.39)
state 1955-1984 York city for females 0.43 (0.16-1.12) 0.72 (0.09-2.60}
1960,1970,
1980.
Cause: Cancer Liver ICD codes: 155.0,155.1
Author Population Comparison Groups Findings comments
studied population native comparison ratio
ggllagher British British males Q+
Columbia Columbia females 2.0+ 1.2 1.7
natives 1964- whites 1964-
1973 1973
dildes 12 Inuit 1950-1980 comparison to SMR 6+
Canadian
poputation
1968-1972
Sievers 26 Indian U.S. U.5. whites SMR 10th
DHEW reports 1974-1976 total 1.15 ranked
1974-1976 male 1.01
female 1.38
Devor 68 New Mexico Third U.S. SIR
natives 1969- National male 1.3
1976 Cancer Survey female 1.4
1969-1971
Lanier 66 Alaskan Indians U.S. Third SIR
1969-1973 National males 0+
Cancer Survey females 3.33+
Lanier 67 Alaskan Indians U.S. Third SMR
1574-1978 National male 2.7+
Cancer Survey female 0+
Mahoney e Seneca Indiens New York state SIR

in New York
state 1955-1984

excepting Hew males
York city for
1960,1970,

1980.

2.65 (0.55-7.75}



xXv

Cause: Cancer Gall Bladder 1CD codes: 156
Author Population . Comparison Groups Findings comments
studied population native comparison ratio
Young ~* Mani toba Manitoba SIR
natives 1970- cancer males 0.74
1979 residents registry 1970~ females 3.07*+
on reserves 1979
Young 37 Sioux Loockout Canadian SMR
Zone 1972-1981 populatien males 5.9+
1976-1978 females 6.8%+
Egllagher 8ritish British males 2.2+ 2.6 .8
Cotumbia Golumbia females 18.3%* 3.5 0.5
natives 1964- whites 1964~
1973 1973
Hrelfall British British males 2.3 1.8 1.3
Columbia Columbia females 11.6%% 2.8 4.1
natives 1953- whites
1978
Gaudette 1 Inuit Canadian SIR
poputlation pepulation female 5.0%
1970-1984 19701984
Kitdes 2 Inuit 1950-1980 external total SMR 2+ possibly
comparison to 4 cases of male biliary tract PMR
Alberta cancer with 0 expected
population
Sievers 26 Indian U.S.  U.S. whites  SMR 7th renked
DHEW reports 1974-1976 total 4.35*
1974-1976 male 4,44
female 4.32
Devor 68 New Mexico New Mexico SIR
natives 1957- Anglos male 4, Q%%
1977 female 9.3ww
samet 52 New Mexico New Mexico Proportional 17.5
natives non-Hispenic  cancer reports
registered in whites
Cancer Registry
Boss L6 Alaskan natives U.S. whites male 4.4 1.1 4.0
1970-1979 1969-1971 female 17.6%* 2.1 8.4
Lanier 8  Alasksn Indians U.S. Third  SIR
1969-1973 Naticnat males 0+
Cancer Survey females 7.5%+
other biliary tract passages
males 6.7 and females 10 *+
Lanier 67 Alaskan Indians U.S. Third SMR
1974-1978 Nationat male 1.6+
Cancer Survey female 5.2%+
Mahoney 4% seneca Indians New York state SIR
in New York except city males 1.09 (0.03-6.06
state 1955-1984 1960,70,80. females 0.56 ¢0.01-3.11



Cause:

Cancer Pancreas

xvi

1CD codes: 157

Author Population Comparisen Groups Findings comments
studied population native comparison ratio
Young 38 Manitoba Manitoba SIR
natives 1970~ cancer males 0.13%*
1979 residents registry 1970- females 1.08
oh reserves 1979
Young ¥ Sioux Lookout Canadian SMR
Zone 1972-1981 peopulation males 0.5+
1976-1978 females 1.6+
Egllagher pritish British males 6.5 13.3 6.5
Columbia Colurbia females 5.4+ 8.6 0.6
natives 1964~ whites 1964~
1973 1973
Sievers 26 Indian U.S. U.5. whites SMR 5th ranked
DHEW reports 1974-1976 total 0.81
19741976 male 0,71
female 0,98
Devor 68 New Mexico Third U.S. SIR
natives 1969- National male 0.3
1976 Cancer Survey female 1.8
1969-1971
Samet 2 New Mexico New Mexico Proportional 0.90
natives non-Hispanic  cancer reports
registered in whites
cancer Registry
Lanier 66 Alaskan Indians U.S. Third SIR
1969-1973 Rational males 0.8+
cancer Survey females 0.8+
Lanier 7 Alaskan Indians U.S. Third SMR
19741978 Wational male 0.4+
tancer Survey female 0.7+
Norsted M2 | atives in the Whites in the SIR PIR
seattle Puget same registry males 0.4 0.9
Sound Cancer females 0.7 1.1
Registry 1974-
1983
Mahoney 48 genecs Indians New York state SIR
in New York excepting New males 1.32 (0.48-4.88)
state 1955-1984 York city for females 0 ¢0-0.69)
1960, 1970,
1980.
Mahoney 48 coneca Indians New York state SMR

in Mew York excepting New

state 1955-1984 York city for
1960, 1970,
1980.

males
femates

113 (0.37-264)
0 (0-0.73)



xvii

Cause: Cancer Digestive Tract 1CD codes: 150-159
Author Population Comparison Groups Findings : comments
studied population native comparisen ratio
Mao ~ on reserve off reserve  SMR
lations population in males 0.53%*
1977-1982 under provinces with females 0.57**
age 70 reserves
Besuvais 0 On-reserve provincial male 33 56 0.6
deaths aggregates female 25 36 0.7
Mani toba,
Ontario, Quebec
Lanier 66 Alaskan Indians U.S. Third SIR
1969-1973 Mational males 1.14
Cancer Survey females 1.83*
Cause: Cancer Trachea/Bronchus/Lung 1CD codes: 162-163, 164.2,.3,.8,.9, 163
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Mao 5 on reserve off reserve
populations population in males 17.7 35.3 0.50%
1977-1982 under provinces with females 10.3 0.8
age 70 reserves
Beauvais 36 On-reserve provincial male 28 63 0.4
deaths aggdregates female 11 15 0.7
Manitoba,
Ontario, Quebec
Young 38 Mani toba Manitoba 5IR
natives 1970- carcer males 0,33
1979 residents registry 1970- females 0.72
on reserves 1979
Young w7 Sioux Lookout Canadian SMR
2one 1972-1981 population males 0.3%w
1976-1978 females 0.9
ggllagher British British males 15.9** 59.5 0.3
Columbia Columbia females 7.5 10.5 0.7
natives 1964- whites 1964-
1973 1973
Erelfall British British males 12.9%* 39,2 0.3
Columbia Columbia females 3.8 8,9 0.4
natives 1953- whites
1978
Gaudette T it Canadian SIR
population population male 2.0%*
1970- 1984 1970-1984 female 7.0



Hildes 12

Sievers 2

Devor

samet %

Samet

Samet 57

Norsted 142

Lanier

Lanier 67

Mahoney A

Maheney 48

Iruit 1967-1980 Canada 1968-

over age 40

Indian U.S.
DHEW reports
1974-1976

New Mexico
natives 1969-
1976

New Mexico
natives
registered in

Cancer Registry

New Mexico
natives 1958~
1982

New Mexico
natives 19469-
1977

Natives in the
Seattle Puget
Sound Cancer
Registry 1974-
1983

1972 over age
40

U.S. whites
1974-1976

Third U.5.
National
Cancer Survey
1969-1971

New Mexico
non-Hispanic
whites

New Mexico
non-Hispanic
whites 1958~
1982

New Mexico
non-Hispanic
whites 1969-
1977

Whites in the
same registry

Alaskan Indians U.S. Third

1969-1973

Rational
Cancer Survey

Alaskan Indians U.S. Third

1974-1978

Seneca Indians
in New York

state 1955-1984

Seneca Indians New York state

in New York

National
Cancer Survey

New York state

excepting New
York city for
1960,1970,
1980.

excepting New

state 1955-1984 York city for

1960, 1970,
1980.

xviii

SMR

Western Artic
males

females
Central Artic
males

females

SMR
total
male
female

SIR
male
female

Proportional
cancer reports

males
1973-1977
1978-1982
femates
1973-1977
1978-1982
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SIR
0.4%*
0.3%*

males
females

SIR
males
females

SMR
male
female

SIR
males
females .

SMR
males 0.62
females 1

oo

1st ranked

1CD9 code
162 only



xix

Cause: Cancer Breast ICD codes: 174-175
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Hao © on reserve off reserve SMR 0.35%*
populations population in females
1977-1982 under provinces with
age 70 reserves
Beayvais 36 On-reserve provincial female 1" 24 0.5
deaths aggregates
Manitoba,
Ontario, Quebec
Young 38 Mani toba Manitoba SIR
natives 1970- cancer females D.44%*
1979 residents registry 1970-
on reserves 1979
Young 7 Sioux Lookout Canadian SMR 0.8+
Zone 1972-1987 population
19746-1978
ggltagher g8ritish British females 21.8 33.5 0.7
Columbia Columbia
natives 1964- whites 1964~
1973 1973
Hrelfall British British females 14.0%% 254 0.6
Columbia Columbia
natives 1953- whites
1978
Gaudette M rruit Canadian SIR
population population female 0.2
1970-1984 1970-1984
Hildes 2 Inuit 1950-1980 external females SMR 0.06
comparison to
Alberta
population
sievers 26 Indian U.S. U.5. whites SHR 3rd ranked
DHEW reports 1974-1976 female 0.53*
1974~ 1974
Devor 8 New Mexico Third U.s.  sIR
natives 1969- HNational female 0.3
1976 Cancer Survey
1969-1971
Samet 52 New Mexico New Mexico Proportionat 0.45
natives non-Hispanic  cancer reports
registered in whites
Cancer Registry
Norsted 142 Hatives in the Whites in the SIR PIR
Seattle Puget same registry females 0.5** 1.0

Sound Cancer
Registry 1974-
1983



XX

Lanier %  Alaskan Indisns U.S. Third SIR 0.47*
1969-1973 National
Cancer Survey
Lanier Alasksn Indiens U.S. Third  sMR
1974-1978 National female 1.0
Cancer Survey
Mahoney 49 seneca Indians New York state SIR
in New York excepting New females 0.33 (0.18-0.56)
state 1955-1984 York city for .
1950, 1970,
1980.
Mahoney #  seneca Indians New York state SMR 0.42 ¢0.17-0.87)
in New York excepting New
state 1955-1984 York city for
1960,1970,
1980.
Cause: Cancer uterus including cervix ICD codes: 179-182

Author Population Comparison Groups Findings comments
studied population native comparison ratio
Mao 5 on reserve off reserve ASMR 10.7 3,95%*
populations population in
1977-1982 under provinces with
age 70 reserves
Beauvais °% oOn-reserve provincial female 11 3 3.7
deaths aggregates
Manitcba,
ontario, Quebec
Young 38 Mani toba Manitoba SIR
natives 1970- cancer cervix 1.34
1979 residents registry 1970- body 0.48
on reserves 1979
Young ¥ Sioux Lookout Canadian SMR 0+ cervix
Zone 1972-1981 population only
1976-1978
E&lllagher British British cervix 30.5** 6.8 4.5
Columbia Columbia corpus 2.5 4.2 0.6
natives 1964~ whites 1964-
1973 1973
Eprelfall British British cervix 23.1%* 5.6 4.1
Columbia Columbia corpus 3.4 3.5 1.0
natives 1953- whites
1978
gaudette 11 [nuit Canadian SIR
population population cervix 3,0%*
1970-1984 1970-1984 corpus 0, 1%%+
chorio-
carcinoma 17%*++
Sievers 26 Indian U.S. U.5. whites SMR &th ranked
DHEW reports 1974-1976 female 2,29*

1974-1976



xxi

Devor New Mexico Third U.S. SIR
natives 1949- National cervix 1.5%*
1976 Cancer Survey corpus 0.2%*
1969-1971
samet 2 Hew Mexico Newm Mexice Proportional cervix 3.07
natives non-Hispanic cancer reports uterus 0.50
registered in whites .
Cancer Registry ratio cervix to body 11:1 in
natives, 2.5:1 in whites
Lanier 66 Alaskan Indians U.5. Third SIR
1969-1973 Hational cervix 0.47+
Cancer Survey corpus 0.23+
Lanier 67 Alasken Indians U.S. Third SMR
1974-1978 National cervix 1.5
Cancer Survey corpus 0.2+
Norsted 142 Natives in the Whites in the SIR PIR
Seattle Puget same registry cervix 1.6% 3.0
Sound Cancer corpus 0.2%% 0.5
Registry 1974-
1983
Mahoney 49 geneca Indians New York state SIR
in Mew York excepting New cervix
state 1955-1984 York city for invasive 1.37 (0.63-2.60)
1960,1970, in situ 0.54 (0.17-1.26)
1980. uterus 0.72 (0.29-1.48)
Mahoney 48 seneca Indians New York state SMR
in New York excepting New cervix 2.71 ¢1.17-5.33)
state 1955-1984 York city for uterus 0.49 (0.10-1.43)
1950, 1970,
1980.
Cause: Cancer Ovary I1CD codes: 183
Author Population Comparison Groups Findings comments
studied population native comparison ratic
Young 38 Mani toba Manitcba SIR 0.12**
natives 1970- cancer
1979 residents registry 1970-
on reserves 1979
Young ¥ Sioux Lookout Canadian SMR 1.3+
Zone 1972-1981 population
1976-1978
Egllagher British British females 5.5% 12.1 0.5
Columbia Columbia
natives 1964- whites 1964~
1973 1973
Hrelfall British British 3.4 3.5 1.0
Columbia Columbia
natives 1953- whites
1978
Gaudette 1 Inuit Canadian SIR 0.3+
population population
1970-1984 1970-1984



26

xxii

Sievers Indian U.8. U.S. whites SMR
DHEW reports 1974-1976 female 0.56*
1974-1976
Samet 2 New Mexico New Mexico Proportional 0.96
natives non-Hispanic cancer reports
registered in whites
Cancer Registry .
Lanier % Alaskan Indians U.S. Third SIR 0+
1969-1973 National
Cancer Survey
tanier 8  Alaskan Indians U.S. Third  SMR 0.3+
1974-1978 National
Cancer Survey
Norsted 142 Natives in the Whites in the SIR PIR
Seattle Puget same registry 0.3* 0.6
Sound Cancer
Registry 1974-
1983
Mahoney 49 Seneca Indians New York state SIR 0.27 (0.01-1.50)
in New York excepting New
state 1955-1984 York city for
1960,1970,
1980,
Mahoney 4 seneca Indians New York state SMR 0.39 (0.05-1.41)
in Kew York excepting New
state 1955-1984 York city for
1960, 1970,
1980,
Cause: Cancer Prostate ICO codes: 185
Author Population Comparison Groups Findings comments
studied pepulation native comparison ratio
Young 38 Manitoba Manitoba SIR
natives 1970~ cancer 0.68*
1979 residents registry 1970-
on reserves 1979
Young 37 Sioux Lookout Canadian SHR 0.9+
Zone 1972-1981 population
1976-1978
Egllagher British British males 10.6%  22.1 0.5
Columbia Columbia
natives 1964- whites 1964-
1973 1973
Hwelfall British British F.0%* 14.9 0.6
Columbia Columbia
natives 1953- whites
1978
Gaudette 1 nuit Canadian SIR 0. 1%%s
poputation pepulation
1970- 1984 1970-1984
sievers 2°  Indian U.S. U.S. whites SMR 8th ranked
DHEW reports 1974-1976 male 0.57*

1974-1976



xxiii

Devor 8 New Mexico Third U.S. SIR
natives 1969- National male 0.64
1976 Cancer Survey
1969-1971
semet 2 New Mexico New Mexico Proportional 0.89
natives non-Hispanic  cancer reports
registered in whites
cancer Registry
tanier %  Alaskan Indians U.S. Third  SIR 0.95
1969-1973 National
Cancer Survey
tanier 87  Alaskan Indians U.S. Third SMR 0.8
1974-1978 National
Cancer Survey
Norsted 192 Natives in the Whites in the SIR  PIR
Seattie Puget same registry males 0.2**  0.5*
Sound Cancer
Registry 1974-
1983
Mahoney 49  geneca Indians New York state SIR 0.61 (0.31-1.09}
in New York excepting city
state 1955-1984 for 1950,1970,
1980,
Mahoney 48 geneca Indians New York state SMR 0.94 (0.38-1.94)
in New York except city
state 1955-1984 for 1960,1970,
1980,
Cause: Cancer Kidney ICD codes: 189.0,.1,.2

Author Population Comparison Groups Findings comments
studied population native comparison ratio
Young 38 Mani toba Mani toba SIR kidney and
natives 1970- cancer males 1.17 other GU
1979 residents registry 1970~ females 2.86"
on reserves 1979
Young d Sioux Lookout Canadian SMR
Zone 1972-1981 population males 6.9%*+
1976-1978 females 13.1%*+
l?relfall British British males 4.3 3.7 1.2
Columbia Columbia females 2.4 1.9 1.3
natives 1953- whites
1978
Hitdes 2 Inuit 1950-1980 external proportional 3.5
comparison to cancer
Alberta incidence
population
Sievers 26 Indian U.S. U.5. whites SMR 2th ranked
DHEW reports 1974-1976 total 1.54%
1974-1976 male 1.45
female 1.1



xXxiv
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Samet New Mexico New Mexico Proportional 1.63
natives non-Hispanic cencer reports
registered in  whites
Cancer Registry
Lenier %  Alaskan Indians U.S. Third  SIR
1969-1973 National males 2.5
Cancer Survey females 4.4%+
Lanier 67 Alaskan Indians U.5. Third SMR
1974-1978 Naticnal male 1,2+
Cancer Survey female 0+
Norsted 142 Natives in the Whites in the SIR PIR
Seattle Puget same registry males 0.9 1.9
Sound Cancer females 0.7 1.3
Registry 1974~
1983
Mahoney 4 Seneca Indians New York state SIR -
in New York excepting New males 1.59 (0.51-3.71
state 1955-1984 York city for females 1.01 ¢0,12-3.64
1960,1970,
1980.
Mahoney 48 Seneca Indians HNew York state SMR
in New York excepting New males 0.53 (0.01-2.94)
state 1955-1984 York city for females 0 (0-2.54)
196G, 1970,
1980,
Cause: Cancer Bladder ICD codes: 188
Author Population Comparison Groups Findings comments
studied population native comparison ratic
Young ~° Manitoba Mani toba SIR
natives 1970- cancer males 0.28%*
1979 residents registry 1970- females 0.32
on reserves 1979
22Llagher British British males 4.3+ 7.6 ¢.6
Columbia Columbia females 0+ 4.4 0
natives 1964- whites 1964~
1973 1973
Igrelfall British British males 2.6 5.5 0.5
Columbia Columbia females 0.4+ 2.0 0.2
natives 1953- whites
1978
Gaudette 11 Inuit Canadian SIR
population population male 0.1%*+
1970-1984 1970-1984
Sievers 26 Indian U.S. U.$. whites SHR
DHEW reports 1974-1976 total 0.25*
19741976
pevor % New Mexico Third U.S.  SIR
natives 1969+ MNational male 0.1**
1976 Cancer Survey female 0.2**

1969-1971
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Samet 5% New Mexico New Mexico Proportional 6.17
natives non-Hispanic  cancer reports
registered in whites
Cancer Registry
Lanier 66 Alaskan Indians U.S. Third SIR
1969-1973 National males 0.22+
Cancer Survey females 0.83+
Lanier 67 Alaskan Indians U.S. Third SMR
1974-1978 National male 0,0%*+
Cancer Survey female 0+
Norsted 142 yatives in the Whites in the SIR PIR
Seattle Puget same registry males 0.3*» 0.8
Sound Cancer females 0.2 0.3
Registry 1974-
1983
Mahoney 49  gemeca Indisns New York state SIR
in New York excepting New males 0.10 ¢0.01-0.55)
state 1955-1984 York city for females 0 (0-0.88)
1960, 1970,
1980C.
Mahoney 4  seneca Indians New York state SMR
in New York excepting New males .61 (0.07-2.20)
state 1955-1984 York city for females 0 (0-2.17)
1940, 1570,
1980,
Cause: Cancer Brain 1CD codes: 191
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Egllagher British British mates 2.6+ 5.7 0.5
Columbia Columbia females 3.1+ 4.0 0.8
natives 1964- whites 1964~
1973 1973
zgrelfall British British males 2.0 5.0 0.4 nervous
Columbia Columbia females 1.8* 3.5 0.5 system
natives 1953- whites tumors
1978
Sievers 26 Indian U.S. U.5. whites SMR
DHEW reports 1974-1976 total 0.52*
1974-1976
Lanier %  Alaskan Indians U.S. Third  SIR
1969-1973 National males 0+
Cancer Survey females 0.7+
Lanier 7 Alaskan Indians U.S. Third  SMR
1974-1978 National male 1.4+
Cancer Survey female 0+
Norsted M2 \atives in the Whites in the SIR PIR nervous
Seattle Puget same registry males 0.1"+ 0.3+ system
Sound Cancer females 0.8 1.6 cancers,

Registry 1974-
1983
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Mahoney 49 seneca Indians New York state SIR
in New York excepting New females 1.05 ¢0.13-3.79)
state 1955-1984 York city for
1960, 1970,
1980.
Cause: Lymphoid Tumors 1CD codas: 200-203

Author Population Comparison Groups Findings comments
studied population native comparison ratic
Young 38 Hanitoba Mani toba SIR 1D codes
natives 1970- cancer males 0.33* 200-202
1979 residents registry 1970- females 0.12**  only
on reserves 1979
Egllagher British British males 12.9 11.6 1.1
Columbia Columbia females 0+ 7.7 0
natives 1964- whites 1964-
1973 1973
Egrelfall British British Hodgkin's
Columbia Columbia males 0.9+ 1.8 0.5
natives 1993~ whites females 0.0+ 1.0 0
1978 non-Kodgkin's
males 1.9% 1.4+ 1.4
femates 4.3 1.0 4.3
Sievers 26 Indian U.S. U.S. whites SMR Hodgkin's
DHEW reports 19741976 total 0.28*
19741976
Devor 63 New Mexico Third U.S. SIR
natives 1969- National male 0.5*
1976 Cancer Survey female 0.1%*
1969-1971
samet 5 New Mexico Hew Mexico Proportional 1.0
natives non-Hispenic cancer reports
registered in whites
Cancer Registry
Lanier 66 Ataskan Indians U.S. Third SIR Lymphoma myel oma
1969-1973 National males S+ 2.5+
Cencer Survey females S 0+
Lanier 67 Alaskan Indians U.S. Third SMR { ymphoma myel oma
1974-1978 National male 0.3+ 0.4+
Cancer Survey female 1.1+ 0+
Norsted 192 Natives in the Whites in the SIR PIR
Seattle Puget same registry males 0.5 1.4
Sound Cancer females 0.1%* + 0.2 +
Registry 1974~
1983
Mahoney 49 Seneca Indians New York state SIR L oma myeloma
in New York excepting New males 0.32 (0.04-1,16) 1.42¢0.17-5.13)
state 1935-1984 York city for females 0 (D-0.61)

1960, 1970,
1980.
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Mahoney 48 caneca Irdians New York state SMR Lymphoma myeloma
in New York excepting New males 0.78 (0.16-2.28) 0 (0-2.90)
state 1955-1984 York city for females 0.34 (0.01-1.8: 0 (0-2.62})
1940,1970,
1980.
Cause: Leukemia 1CD codest 204-206,207.0,.2,.8,208
Author populaticn comparisen Groups Findings comnents
studied population native compar ison ratio
Young ~° Manitoba Mani toba SiR
natives 1970-  cancer males 0.28*
1979 residents registry 1970- females 0.85
on reserves 1979
Young 37  Sioux Lookout Canadian SMR 4.0+
20ne 1972-1981 population males
1976-1978
ggl.lagher British British males 2.6%% 9.3 0.3
Columbia columbia females 3.3 6.2 0.5
natives 1964- whites 1964~
1973 1973
Ilgrelfall gritish gritish males 3.5+ T.h4 0.5
columbia columbia females 2.6 5.0 0.5
natives 1953- whites
1978
Gaudette 1 jnuit Canadian SIR
population poputation male 1.1
1970-1984 1970-1984
Devor New Mexico Third U.S. SiR
natives 1969~ National male 0.3*"
1976 Cancer Survey female 1.1
1969-1971
Lanier ®  Alaskan Indians U.S. Third SIR
1949-1973 Haticnal males 0.88+
Cancer Survey females 0.5+
Lanier 67 Alaskan Indians U.S. Third SHR
1974-1978 National male 0.3+
Cancer Survey female 0.5+
Norsted W2 Natives in the Whites in the SIR PIR including
seattle Puget same registry males, 0.9 1.7 myeloma
sound Cancer females 1.1 2.1%
Registry 1974~
1983
Mahoney 4%  geneca indizns New York state SIR
in Hew York excepting Hew males 0.45 (0.05-1.62)
state 1955-1984 York city for females 0.81 0.17-2.37)
960,1970,
1980.
Mahoney 48 geneca Indians Kew York state SMR
in New York excepting New males 0.30 0.01-1.67)
state 1955-1984 Yark city for females 1.03 ¢0.21-3.01)

960,970,
1980.

Al



Cause: Endocrine/NutritionallHetabolic

xxviii

1CD codes: 240-279

Author Population Comparison Groups Findings comments
studied population native comparison ratio
Young ' Sioux Lockout all Canada SMR 0.6
Project 1972- 1975 and 1978 PMR 0.3
1981
Young 2 Mani toba non-native hospital 3.9
hospital Manitebians separations
separations ratio
Mse 1 B.C. MsB B.C. non- hospital per 1000 population
clients natives separations 4,0 ' 2.6 1.5
patient days 40.1 28.0 1.4
Mahoney 50 Seneca Indians New York State PYLL X ineludes
in New York excepting New males 14.8 blood
State 1955-1984 York City. females 8.8 disorders
1961, 197, ICD codes
1981 280-239
Cause: Diabetes ICD codes; 250
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Mao ~ on reserve Canadian males 2.16%%
population population in females 4, 12%%
under age 70 same provinces
Beauvais 36 On-reserve provincial male 24 12 2.0
deaths aggregates female 23 10 2.3
Manitoba,
Ontario, Quebec
Gilles 143 MSB on reserve rone prevalence of 13.9/1000
population
Saskatchewan
MSB Sas}44 MSB in six none 1980 prevalence 18.8/1000
office Sask., 1985 44,371000
communities
only
Young 17 Sioux Lookout all Canada SMR 0.2
Project 1972- 1975 and 1978
1981
Young 38 Sioux Lookout prevalence
and Manitoba all ages 27.5(24.8-30,2}
based on known 0-14 0.5
cases 15-24 4.0
25-44 53.1
45-64 125.5
65+ 95.7
ffgthmary Dogrib natives prevalence 10%

of NWT

“r
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schaefer 146 nuie none prevalence 1 per 1000 urine
{prevalence in whites screening
approximately 10%) wWith serum
Gohdes 2 y.s. Indian u.S. ambulatory
Health Service care visits proportion
<25 24
25+4h 21%
45-64 S51%
»65% 25%
discharges proportion of all discharges
<15 0.37%  0.60%* 0.6
15-44 1.09 1.02 1.9
45-64 6.10 2.7 2.2
»65 4.14 2.24%* 1.8

death rates

1981 all age 20.9 9.8 2.1
25-34 2.6 1.4 1.9
35-44 5.7 1.5 1.6
45-54 26.7 9.6 2.8
55-64 83.0 25.6 3.2
&5-Th 132.0 61.9 2.1
75-84 1892  127.7 1.5
85+ 125.9 217.2 2.8
sievers 26 U.S. DHEW 1975 U.S. 1975 3.8 1.6 SR 20
Gillum 3 indian Health no comparisen mortality 1969-71 1979-B1 crude
service 1969-T1 population total 19 14 rates
and 1979-81 male 16 12
female 22 15
PMR
total 2 3
male 2 2
- female 4 4 :
ghoades 23 Indian Health 1981-1983 25.5
service mortality
PYLL rate 1.1 0.6 1.8
ghoades 7¥  Indian Health 1983-1985 15.9
service
groudy ¥ Navajo 1975-  U.S. ahites 0.1 11 0.9
1977 and all all natives 23.8
natives
Mahoney 13 geneca indians New York State males 4,04 (2.61-5.96)
females 3,05 (1.99-4.4T)



Michalek 2

Seneca Watives New York State SPMR
in New York excepting New males 3.37 (2.08-5.15)
state 1955-1984 York City females 3.00 ¢1.85-4.58)
1960, 1970,
1980
Mahoney 32 yew York New York state SPMR
natives 1980~ except for New males 2.56 (1.58-3.91)
1984 York City females 3.20 ¢2.15-4.60)
Stratton /' Oklshoma whites male total 40 10 4.0 7 small
20-40 10 0 numbers
40-50 20 10 2.0
50-60 20 10 9.0
60-70 150 20 7.5
70-80 140 60 2.3
81+ 510 80 7.6
female
total 20 10 2.0
30-40 0 0
40-50 S50 10 5.0
50-60 40 10 4.0
60-70 150 30 5.0
70-80 30 70 0.4
Bi+ 8¢ 100 0.8
Cause: Blood disorders 1CD codes: 280-289
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Young Sioux Lookout Canadian SMR 0.9
1972- 1981 naticnal 1975 PMR 0.3
and 1978
Cause: Mental Disorders ICD codes: 2%0-319
Author Population Comparison Groups Findings comments
studied population native comparison ratio
MsB MSB clients nong Yukon alcohel related visits
18.0 3.3 5.5
prevalence use
of solvents in ever  reqular social
Manitoba high 20X 3% 3%
school 15% 2% I
students
Youny 17 Sioux Lookout no cases reported
1972-1981
Young 39 Sioux Lookout self reported 20.3% considered drinkers

drinking on a
survey
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XXX i

Trott medical males 72.9% definitely drug related,
examiner snother 7.2% possible
reports of
native deaths females 66.7% definite, 7.2% possible
in Manitcba
1976 34% of sudden deaths alcohol
related, 66X of mccidents, 838 of
suicides and 100% of the
homicides.
Schaefer 148 Inuvik Indians case series 4 of 33 adults were noted to have
’ cirrhosis while 16 had drinking
problems
gsmington Cne Northern none 25% of the 5-15 years olds
Ontario visiting the nursing station had
Community a note regarding gas sniffing
Bates 14 British historical Schizophrenia 10 /100,000/yr
Columbia white incidence 50-134
natives population prevalence
May 2 review article good information on usage and
approaches to alcohol, marijuana
Gause: Alcohol related disorders 1CD codes: 291,303,305.0, +/- 860(Alcohol poisoning) +/-
571(Cirrhosis)
Author Population Comparison Groups Findings coments
studied population native comparison ratio
Jarvis I  geries of Alberta 1976 42.2% of all deaths are related not
native deaths to the use of atcohol defined by
in Alberta 1976 1CD codes
Mao 5 on reserve off reserve cirrhosis separate
population population males 32.%6 17.3 SMR 1.37* definition
under age 70 females 25.0 6.5 3.8** s of
aleohol
Alcoholic males 3.97**  related
psychosis, females 10.44** disorders
alcoholism
Beauvais 36 On-reserve provincial male 13 4 3.3
deaths aggregates female 7 1 7.0
Manitoba,
Ontario, Quebec
Young 17 Sjoux Loockout Canada 1975-  SMR 0.3 10 571
MSB clients 1978
1972-1981
ygndenhall Patients with natives had significantly shorter
diagnosed survival from diagnosis
alcohol tiver
injury
Rhoades M u.s. Indien U.S. all races mortality rate 52.7 no 1CD
Health service PYLL rate 7.4 1.5 4.9 codes

clients 1981-
1983



Rhoades "

Rhoades ™4

Sievers 26

Broudy 27

Egristian

Stratton 150

Stratton ”

Mahoney 13

Michalek 31

Maheney 32

Indian Health
Services
Clients 1983-
1985

IHS clients
1978-1985

U.S. DHEW 1975

Navajo 1975-
1977

Oklahoma deaths whites in
with likelihood Oklahoma

of native
status

Okl ahoma
natives 1972-
1975

Oklahoma
natives 1980

XXxij

U.S, all races

t.8. all races 1978
1981
1985

U.S. all races
1975

gleoholism"
cirrhosis

U.5. general
1976

1968-1978
PMR
crude rate

male
30-40
40-50
50-40
60-70
70-80
a0+

all ages
female
30-40
40-50
50-60
60-70
70-80
80+

all ages

state whites
1980

Seneca Indians New York state

in New York

state 1955-1984 York city for

Seneca Natives New York State

in New York

state 1955-1984 York City

New York
natives 1980-
1984

males
females

excepting New

1961,1971,
1981.

SPMR
males
females

excepting New

19460, 1970,
1980

New York state SPMR
except for New males
York City females

21.8

46.8
35.2

8
7.
[

.
N O -

13.8

2.2
13.6

E T N, N
Ny = =y

21.3
2.6

all U.5. natives 61.4

441

1.25

tribe specific rates vary from
6 - 294 (Mean 53.5) but are not
provided in terms of absolute

mumbers of deaths, or populations

at risk.

60
40
40
150
150
0
40

40
20
490
40
70

]
20

— - O
.

o
oWwWwo

~
[=]

WMo
.
Voo o

2.03 (1.25-3.11)
1.41 (0.65-2.67)

“chronic
liver
disease
and
cirrhosisy

291, 303,
305, 5710
571 only

"Aleoholis
mll

"alcoholis
mll

7 small
numbers

ICD 57

cirrhosis
only
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Cause: Nervous System/ Sense 1CD codes: 320-389
Author Population Comparison Groups Findings comments
studied population native comparisan ratio
MsB British Other B.C,  hospital
Columbia 1983-1984 separations 12.9 7.2 1.8
patient days 69.0 43.4 1.6
Young 17 Sioux Lookout Canadian SHR 2.7
1972-1981 national 1975 PMR 2.0
and 1978 meningitis SMR 12.1*
Young 2 Mani toba Manitoba non- hospital
natives natives separations
all codes 2.7
meningitis 3.3
Wotton ° Churchill incidence case
Health Centre 157/100,000 natives series
catchment 202/7100,000 Inuit with
19/100,000 whites estimates
of denom-
inators
Evans 76 Manitoba 18% of children were natives
institution versus only 6.8% of general
children population.
Julien 151 Kuujjuaraapik Cree and Inuit prevalence of Cree 30%
?gg Baxter P.Q. ear pathology Inuit 87X
Cause: Circulatory 1CD codes: 390-459
Author Population Comparison Groups Findings coments
studied population native comparison ratic
Msg ° MSB clients Canadian 1978-81 313.8  344.3 0.9
1978-1986 Population 1981-85 315.0 301.2 1.0
PYLL rates
1978-81 19.1 12.2
1982-85 16.3 10.1
uss ! MSB Clients  Canadian 1976-1980 159 344 0.5 crude
1976-1984 population 1980-1984 139 324 0.4 rates
per 1000 population
British separations 8.7 16.5 0.5
Columbia patient days 89.5 183.7 0.5
hospitals
Mao & on reserve off reserve males 1.02
populations population in females 1.52**
1977-1982 under provinces with
age 70 reserves
Beauvais 36 on-reserve provincial male 282 365 0.8
deaths aggregates female 179 205 0.9
Manitcba,

ontario, Quebec



Young

Young 17

Layne

Robinson 141

Rhoades b

GiLlum 30

Mahoney B

Michalek 31

Stratton 7

Manitoba
natives
1981-1982

Sioux Lookout
MSB clients
1972-1981

Registered
Natives 1978
and 1983

James Bay Cree
19751981

Ind{an Health
Services
Clients 1981-
1983

irdian Health
Service clients

Seneca Indians New York state

in New York
state 1955-1984

Seneca Natives New York State

in New York
state 1955-1984

OkLshoma
natives 1980

Manitoba non-
natives

Canada 1975-
1978

Canadian

population
1978 and 1983

Quebec

u.s. atl races
1982

excepting New
York city for
1961,1971,
1981.

excepting New
York City
1960, 1970,
1980

Okiahoma
whites 1980

Xxxiv

hospital
separations
ratio

SMR
PMR

PYLL rates
1978
1983

SMR

mortality rate 192.3
PYLL rates to 8.0

85

1969-71
total 184
males 222
females 148
males
females
SPMR
males
females
male
total adjusted 350
20-30 0
30-40 60
40-50 220
50-60 860
40-70 1010
70-80 2030
80+ 34660
female
total adjusted 200
20-30 10
30-40 40
40-50 20
50-40 210
50-70 460
70-80 1250
a0+ 3380

10,0

1979-81
133
155
111

170
560
1370
3420
9360

320
10
10
60

160

580

1890
7150

1.80

|

0.8
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? 1CD
codes

crude
rates

based on
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numbers



Cause:

Author Population

Rheumatic Heart Disease

nEXY

Comparison

1CD codes: 393-398

Groups Findings comments
studied population native comparison ratio
MsB T MSB Clients British 2.45 per 1000 popuiaticn case lists
19761984 Columbia 0.67 per 1000
Saskatchewan
Becker 0  New Mexico New Mexico 1973-1977 Chronic
natives 1958- non-Hispanic males 10.0 4.5 2.2 R.F. only
1982 whites females 8.5 4.0 2.1 small
1978- 1982 numbers
males 1.4 3.0 0.5
females 6.7 3.2 1.5
Cause: Ischemic Heart Disease 1CD codes: 410-414
Author Population Comparison Groups Findings comments
studied poputation native comparison ratio
Mao ~ on reserve off reserve males 104.5 116.1 SMR 0.%90
populations populaticn in females 41.6 33.4 1.25%*
1977-1982 under provinces with
age 70 reserves
Beauvais 36 On-reserve provincial male 179 239 0.7
deaths aggregates female 92 113 0.8
Manitoba,
ontario, Quebec
Young 17 Sioux Lookout Canada 1975- SMR 0,7 includes
MSB clients 1978 codes 393-
1972-1981 398,410-
414,622,42
7-428.
Jdarvis 101 Alberta natives Alberta heart
series of 173  general male PHMR 0.31 attack or
deaths population females .16 diseaseM
1976
Broudy 7 Navajo Indians U.S. General 84.0 216.7 0.4 "Disease
1975-1977 population all U.S. natives 147.4 of the
1976 Heart¥
Sievers 26 Natives in u.S. all races 147.5 220.5 0.7 1CD codes
reservation 1975 390-
states 398,402,40
4-429.
Becker 55 New Mexico New Mexico 1973-1977
natives 1958- non-Hispanic males 98.4 282.5 0.3
1982 whites females 39.4 127.4 0.3
1978-1982
males 76.6 231.4 0.3
females 28.3 109.8 0.3
Mahoney 13 geneca Indians New York state only code
in New York excepting New males 0.64 ¢0.50-0.81) 410.
state 1955-1984 York city for females 0.73 (0.54-0.98)

1961,1971,
1981,
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Mshoney 2 Nest York New York state SPMR 1CD codes
natives 1980- except for New males 0.91 (0.79-1.05) 390-398,
1986 York City females 0.97 (0.82-1,14) 402, 404-
429
Cause: Cerebrovascular Disease 1CD codes: 430-438
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Mao * on reserve off reserve ASMR
populations population in males 22.9  16.6 SMR 1.3g%w
1977-1982 under provinces With females 24.0 1241 2.06%*
age 70 reserves
8eauvais 36 On-reserve provincial male 49 58 0.8
deaths aggregates female 44 47 1.0
Manitoba,
ontario, Quebec
Young 7 Sioux Lookout Canada 1975-  SMR 0.8
MS8 clients 1978
1972-1981
Sievers 26 Natives in u.S. all race 43.5 54.5 0.8
reservation 1975
states
Broudy 27 Navajo Indians U.S. General 28.%9 51.4 0.6
1975-1977 population all U.S. natives 43.5
1976
Gillum 3%  Indian Health crude rates  1969-71 1979-81
Service clients total 41 23
mates 42 23
females 40 23
Mahoney 13 seneca Indians New York state males 0.88 (0.59-1.27)
in New York excepting New females 0.73 ¢0.50-1.03)
state 1955-1984 York city for
1961,1971,
1981.
Michalek 31 geneca Natives New York State SPMR
in New York excepting New males 0.95 (0.62-1.39)
state 1955-1984 York City females 0.81 (0.52-1.1%
1960, 1970,
1980
Hahoney 32 yew York New York state SPHR
natives 1980- except for New males 1.40 (0.99-1.93)
1984 York City females 1.15 (0.84-1.57)
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Cause: Hypertensive Disorders  ICD codes; 401-404

Author Population Comparison Groups Findings comments
studied population native comparison ratio

S8 1 MSB Clients British prevalence 2.8 per 1000 case lists
1976-1984 Columbia prevalence 4.6 per 1000

Saskatchewan

McIntyre 4 gioux Lookout hone community prevalence 13.3% community
R2gion prevalence survey and
‘ case lists

Michalek i Seneca Natives New York State SPMR

in New York excepting New males 1.39 (0.56-2.86)
state 1955-1984 York City females 1.34 (0.58-2.64)
1960, 1970,
1980
Cause; Respiratory 1CD codes: 460-319
Author Population Comparison Groups Findings comments
studied population native comparison ratio -
MSB ° MSB clients Canadian 1978-81 102.7 46.5 2.2
1973-1986 Population 1981-85 90.& 49.9 1.8
PYLL rates
1978-1981 11.8 2.4 4.9
19821985 8.7 1.9 4.6
usg 1 HSB Clients  Canadian 1976-1980 60 47 1.3 crude
1976-1984 population 1980-1984 32 49 1.1 rates. The
SMR is 2.2
British separations 0.5 12.7 2.4
Columhia patient days 189.3 5.5 1.2
hospitals
Young 2 Mani toba Manitoba non- hospitel 3.0
natives 1982  natives separations
ratio
Young 7 Sioux Lookout Canada 1975~ SMR 4.0
MSB clients 1978 PMR unadjusted 2.1
1972-1981
Robinson 141 James Bay Cree Quebec SMR 2.6
1975-1981
Layne 125 Registered Canada PYLL rates PYLL to
Indians 1978 1978 15.2 3.5 4.3 age 75
1983 10.0 2.8 3.6
Rhoades 2 |ndian Health U.S. all races mortality rate 42.2 "respirato
Services 1982 PYLL rates to 4.1 2.0 2.1 ry
Clients 1981- &5 diseases"

1983



Cause:

preumcnia and 1nfluenza

axxviii

160 codes: 4B0-4B6 487

Author population Comparison Groups Findings comments
studied population native comparisen ratio
Mao on reserve off reserve  SMR excludes
populations population in males 2.92%*  influenza
1977-1982 under provinces with females 3.45%*
age 70 reserves
Beauvais 36 onereserve provincial male 33 25 1.3
deaths aggregates female 27 15 1.8
Manitoba,
ontario, Quebec
Young 2 Manitoba Menitoba non- hospital 6.7
natives 1982 natives separations
ratio
Young 17 gioux Lookeut Canada 1975- SMR 6.5*
MsB clients 1978
1972-1981
Rhoades 21 |ndian Health mortality rate 16.2 31% higher
Services than U.5.
clients 1981- average.
1983 PYLL rate
is 3 time
as great %
Rhoades 74 Indien Health U.S. all races mortality rate 16.1
services .
clients 1983-
1685
Sievers 26 y,s. natives u.5. all races 36.19 16.6 2.2
1975 1975
Broudy 27 javajo Indians U.S. General 56.1 17.4 3.2
1975-1977 population all U.S. Indians 36.1
1976
samet 51 New Mexico New Mexico  males 0.8  49.3 1.8
natives 1969- non-Hispanic females 61.2 33.6 1.8
1977 vhites
Mahoney I3 geneca Indians New York state SMR excludes
in New York exceo..ing New males 1.41 (0.82-2.26) influenza
state 1955-1984 York city for females 1.90 ¢1.17-2.91)
1961,1971,
3 1981.
Mahoney 2 New York New York state SPMR
natives 1980-  except for Hew males 1.95 (1.25-2.50)
1986 York City females 1.53 (0.87-2.48)
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Cause: Chronic Obstructive Pulmonary Disease 1CD codes: 490-493, 496
Auther Population Comparison Groups Findings comments
studied population native comparison ratio
s T MSB Clients prevalence case lists
patient lists Pacific 1.8/1000
1985 Saskatchewan 2.4/1000
Mao * on reserve off reserve SMR
populations population in males 0.7
1977-1982 under provinces with females 1.32
age 70 reserves
Beauvais 36 On-reserve provincial male 23 30 0.8
deaths aggregates female 10 7 1.4
Manitoba,
Ontario, Quebec
Sievers 25 U.S. natives u.5. all races 3.7 8.6 0.4
1975 1975
Samet 57 Mew Mexico Kew Mexico males 10.9 62.6 0.2 1CD8 codes
natives 1969+ non-Hispanic females 4.6 14.4 0.3 491-493,
1977 whites 519.3
Samet 54 New Mexico New Mexico males
natives 1958- non-Hispanic 1973-1977 13. 56.3 0.2
1982 whites 1978-1982 12. 64,5 0.2
females
1973-1977 2.3 17.9 0.1
1978-1982 4.2 19.9 0.2
Mahoney 32 yew York New York state SPMR
natives 1980- except for Mew males 1.25 (0.71-2.03)
1985 York City females 0.70 €0.23-1.64)
Cause: Digestive Disorders ICD codes: 520-579
Author Populatien Comparison Groups findings comments
studied population native comparison ratio
Hsg o MSB clients  Canadian 1978-81 70.8  28.9 2.4
1978-1986 Population 1981-85 49.2 261 1.9
PYLL rate
1978-1981 1.1 2.5 4.4
1982-1985 7.1 1.8 3.9
msg 1 MSB Clients  Canadian 1976-1980 37 33 1.1 crude
19761984 population 1981-1984 a7 28 1.0 rates
B.C hospitals separations
patient days 23.8 15.9 1.5
152.3 113.3 1.3
Young 17 Sioux Lookout Cenada 157%-  SMR 0.5
MSB clients 1978 PMR 0.26
1972-1981
Layne 125 pegistered Canada 1978  PYLL rate “digestive
Indian and 1983 1978 6.2 3.5 1.8 disease®
Population 1983 6.8 2.6 2.6

1978-1983



xt

1

Rhoades 2! 1ndian Health mortality rate 39.2 2.9 13.5  “gastroint
Services estinall
Clients 1955- ‘ diseasegt
1983
Rhoades u Indian Health U.S. all races mortality rate 24.2
Services 1982 PYLL rates to 2.6 2.2 1.2
Clients 1981- &5
1983
Cause: Gallbtadder Disease 1CD codes: 574-576
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Cohen % Mani toba Manitoba non- 1981 cholecystectomy rate
natives natives using male 1.2 1.2 1.0
hospital data female 5.5 2.8 2.0
Williams 7?7 Micmac female prevalence
Natives in Nova gallstones 21171000
Scotia gall bladder 24471000
disease
Rhoades 24 Indian Health U.S. all races rates for gallstones & times the
Services 1982 U.S. rate
Clients 1981-
1983
Sievers 26 Pima Indians Framingham prevalence
Mass. clinical
disease % Pima Chippewa Whites
30-39 17.7 4.4 1.3
40-49 21.9 12.0 3.7
50-62 23.5 16.1 6.9
Pima
prevalence of
cholelithiasis males females
15-24 0 12.7
25-34 4.4 73.2
35-44 11.1 70.8
45-54 31.9 75.8
55-64 6.3 62.0
65+ 67.8 89.5
all ages 3.7 65.4
Cause: Ulcers ICD codes: 531-534
Author Population Comparison Groups Findings conments
studied pepulation native comparison ratio
Sievers 26 Phoenix Indian U.5. whites morbidity Standardized Morbidity Ratio
Medical Centre gastric ulcer 0.15
1956-78 duodenal ulcer 0.02
Rhoades A Indian Hea U.5. all races ulcer rate slightly below U.S.
Clients 1981- 1982 rates

1983



Mahoney 13

Seneca Indians MNew York state SMR peptic
in Mew York excepting New -males 2.39 (0.96-4.93) ulcer only
state 1955-1984 York city for females 1.29 (0.16-4.66)
1961,1971,
1981.
Cause: Genitourinary 1CD codes: 580-692
Author Population Compariseon Groups Findings comments
studied population native comparison ratio
MSB © MSB Clients British hospital 10.2 12.3 0.8
1983-1984 Columbia separations 63.0 71.7 0.9
patient days
Young ¥ Manitoba Manitoba non- hospital 15.5  10.2 1.5
natives natives separations
Cause: Nephritis and Nephrosis/Kidney Diseases ICD codes: 580-583, S87/ 580-593
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Mao ~ on reserve off reserve SMR
populations population in males 2.04*
1977-1982 under provinces with females 4.34%*
age 70 reserves
Beauvais 36 on-reserve provincial male 9 8 14
deaths aggregates female 10 -] 2.0
Manitoba,
ontario, Quebec
Young 80 Natives on the Atl others rate ratios 1CD codes
Canadian total 2.50 (2.23-2.80) 580-589
National Renal males
Failure 0-4 1.90 (0.46-7.94) A broader
Registry. 5-14 3.31 (1.45-7.62) definition
Denominators 15-24 3.46 (2.28-5.29) of popul-
are based on 25-44 2.52 (1.82-3.48) ation
registered 45-64 4.04 (3.15-5.20) reduces
natives. &5+ 3.32 (2.31-4.76) these SIR
all ages 2.15 (1.8!--2\51)‘/by about
females 40%
0-4 1.87 ¢0.25-13.91)
5-14 4,41 (2.11-9.07)
15-24 2.76 (1.61-4.7V)
25-44 4.02 {2.89-5.60)
45-64 6.34 (4.87-8.24)
&5+ 5.26 (3.51-7.89)
alt ages 3.03 (2.56-3.59)
Manitoba hospi tal 1.4 0.4 3.5
hospitals separations
Rhoades B Indian Hea U.S. all races mortality rate 11.7 "renal
Clients 1981- 1982 PYLL rates to 0.8 0.3 2.7 failurev
1983 65
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Mahoney 13 Seneca Indians MNew York state $MR chronic
in New York excepting Hew males 1.47 (0.18-5.31) nephritis
state 1955-1984 York city for females 5.13 (1.88-11.18) (582-583)
1961,1971,
1981.
Mahoney 2 New York New York state SPMR
natives 1980- except for New males 1.41 (0.52-3.07)
1986 York City females 1.¥3 ¢0.78-3.98)
Cause: Complications of Pregnancy 1CD codes; 630-676
Author Population Comparison Groups Fincdings comments
studied population native comparison ratio
MsB * MSB Clients  British hospi tal 31,3 20.6 1.5 -
1983-1984 Columbia separations 135.7 B89.7 1.5
patient days
Wittman 31 British The percentage of native maternal
Columbia 1971- deaths in the province was
1984 greater than the “expected" with
a proportion of 13-16%,
Young 17 Sfoux Lookout Canada 1975-  SMR 10.8 +
MSB clients 1978
19721981
Rhoades 2! Indian Health maternal 1954-56 1981-83
Services mortality rate 55.1 2.3
Clients 1955-
1983
Rhoades u Indian Health U.S. all races mortality rate 0.0 +
Services 1982
Clients 1981-
1983
Cause: Skin/Subcutaneous 1CD codes: 680-709
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Msg * MSB Clients British hespital 5.0 2.0 2.5
1983-1984 Colurhia separations 54.3 16.0 3.4
patient days
Young 7 Sioux Lockout Canada 1975- SMR 4.0 »
MSB clients 1978
1972-1981
Cause: Musculoskeletal ICC codes: 710-739
Author Population Comparison Groups Findings comments
studied population native comparison ratio
MSB T NSB Clients  British hospi tal B.6 9.1 0.9
1983- 1984 Columbia separations 81.2 70.3 1.2

patient days
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Young }7  sioux Lookout Canada 1975-  SMR 0.9 +
MSB clients 1978
1972-1681
Cause: Congenital 1CD codes: 740-75%9
Author Population Comparison Groups Findings comments
studied population native comparison ratio
Msg © Ms8 clients Canadian PYLL rates
1978-1986 Population 1978-81 7.8 4.4 1.8
1981-85 7.6 3.7 2.1
usa ! MSB Clients  Canadisn 1981-1983 3.3 canada 1984 1.3
1976-1984 populaticn 1983-1985 2.9 2.5 1.2
Morrison §  0n reserve ALl other SMR
infont deaths Canadian neonatal 1.1
1976-1983 infant deaths postneonatal 1.30
1976-1083
Young 17 Sioux Lookout Canada 1975-  SMR 1.6
MSB clients 1978 PMR 2.8
1972-1981
Layne 125 Registered Canadian PYLL rates per
Indians 1978 general 1000
and 1983 population population 1.1 4.7 2.4
1978 10.1 1.7 2.7
1983
Rhoades 21  Indian Kealth 1954-56 1981-83
Service clients 19.0 6.8
1954-56 and
1981-83
Vanggndingh 6 states using whites in per 1000 0.89 0.47 RR 1.9 (1.0-3.5)
am the National these states neonatal
Infant Morality survivors
Surveillance
project 1980
Cause: Peripatal 1CD codes: 760-779
Author Population Comparison Groups Findings comments
studied population native comparison ratio
MSB © MSB Clients Canadian 1981-1983 4.0 Camada 1984 1.7 ICO codes
19761984 population 1983-1985 3.5 2.3 1.5 764-T65,
768-770
Mse 8 MSB clients  Canadian PYLL rates
1978-1986 Population 197a-81 12.9 5.2 2.5
1981-85 9.8 4.0 2.5
Morrison & On reserve AL etier 1979- 1943 SMR i.46"  perinatal
infant deaths Canadian conditions

1976-1983

infant deaths
1976-1983
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Layne Registered Canadian PYLL rates per
Indians 1978 general 1000
and 1983 population population 15.2 5.7 2.7
1978 8.3 4.0 2.1
1983
Young 7 Sfoux Lookout Canada 1975- SMR 1.6%
MSB clients 1978 PMR 3.5
1972-1981
Young 2 Mani toba Manitoba non- hospital morbidity ratio
natives 1981- natives separations 1.9
1982
Rhoades 21  tndian Health per 100,000  1954-56 198%-83 ? 1cD
Service clients population 67.6 .7 codes used
1954-56 and
1981-83
Rhoades 74 Indian Health U.S. all races 9.1 7 I1cp
Services codes used
Clients 1983-
1985
Cause: Infant Mortality
Author Population Comparison Groups Findings comments
studied population native comparison ratio
per 1000 live births
MsB °© MSB clients Canadian 1978-81% 25.25 10.73 2.4
1978-1986 Population 1981-85 17.96 8.40 2.1
Msg ! MSB Clients Canadian 1981-1985 18.8 8.6 2.2
1976-1984 poputation
Miltar 24 Atberta Provincial 1972 40.2  14.9 2.7
registered totals 1973 33.3 12.2 2.7
natives 1974 37.2 12.7 2.9
1975 27.7 13.4 2.1
1976 25.5 1.4 2.2
Robinson 11 James Bay Cree Quebec 1981-83 22.2
19751981
Rhoades 2!  Indian Health 1954-56 1981-83
Service clients 62.7 11.0
1954-56 and
1981-83
Vanbfndingh & states using whites in IMR 15.3 8.7 1.8 ¢1.5-2.0)
am the National these states
Infant Morality
Surveillance
project 1980
Hgnigfeld Indian Health U.S. whites 1970 24.6 20.0 1.2
services 1981-83 11.0 11.6 0.9
Rhoades L] Indian Health U.S. all races mortality rate 12,6
Services 1982 PYLL rates to 21.2 11.6 1.8

Clients 1981-
1983

65
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Nsvajo Indians U.S. General 1955 52
1975-1977 population % 19.2
1976
Wilson 183 South Dakota South Dakota 22.3 8.8 2.5 Natives
non-whites whites constitute
1980-1984 93% of
non-whites
Cause: Perinatal Mortality Rete
Author Population Comparison Groups Findings comments
studied poputation native comparison ratio
per 1000 live births
Msg *© MSB clients Canadian 1978-81 20.85 9.85 2.1
19781984 Population 1981-85% 16.91 9.3 1.8
wsg L MSB Clients  Canadian 1981 20.6  10.7 1.9
1976- 1984 population 1982 15.3 10.1 1.5
1983 16.2 9.5 1.7
1984 16.8 8.7 1.9
1985 19.6 6.2 3.2
Millar 24 Alberts Provincial 1972 2.1 18.6 1.2
registered totals 1973 19.1 14.7 1.3
natives 1974 26.2 14.0 1.9
1975 22.6 13.3 1.6
1976 264.3 13.8 1.8
Cause: Neonatal Mortality Rate
Author Population Comparison Groups Findings comments
studied population natjve compariscn ratio
per 1000 live births
MSB ° WSB clients  Canadian 1978-81 11.32 7.08 1.6
1978-1986 Population 1981-85 6.94 §5.45 1.3
usg 1 MSB Clients  Canadian 1976-1980 12,3 7.9 1.6
1976-1984 population 198%1-1985 7.7 5.6 1.4
Morrison §  On reserve Five provinces SMR 1.38%
infant deaths infent deaths
1976-1983 1976-1983
#itlar 12 alkerta Provincial 1969 2.9 5.4 4.2
registered totals 1976 12.3 4.9 2.3
natives
Robinson M1 James Bay Cree Quebec 1981-83 5.9
1975-1981
Rhoades 21  Indian Health 1954-56 1981-83
Service clients 23.1 5.0
1954-56 and
1981-83
H?nigfeld Indian Health U.S. whites 1981-83 5.0 7.7 0.6

Services
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Vanbfndingh 6 stotes using whites in neonatal 1.1 (0.9-1.4)
am the Hational these states mortality rate
Infant Morality adjusted for
survalllance birthualighta
project 1980
Broudy 7 Navaje Indians U.S. General 1978 7.6 9.9 0.8
1975-1977 population
Cause: Post neonatal martality
Author population Comparison Groups Findings comments
studied population native comparison ratio
per 1000 Live births
MSB MSB clients Canadian 1978-81 13.93 3.65 3.8
1978-19856 Population 1981-85 11.02 2.99 3.7
mss 1 MSB Clients  Canadian 1976-1980  16.7 4.0 4.2
1976-1984 population 1981-1985 1.1 3.0 3.7
Morrison 6 0on reserve Five provinces SHR 3,99
infant deaths infant deaths
1976-1983 1976-1983
Willar 24 Atberts provincial 1969 2.9 5. 4.2
registered totals 1976 12.3 4.9 2.5
natives
gobinson 11 James Bay Cree Quebec 1981-83 16.3
1975-1981
Rhoades 21 Indian Health 1954-56 1981-83
Service clients 39.7 4.1
1954-56 and
1981-83
H?n{gfetd Indlan Health U.S. whites 1981-43 6.1 3.4 1.7
services
Broudy 27 Navajo Indians U.S. General 1978 10.46 4.2 2.5
1975-1977 populaticn
Vagiandingh 6 states using whites in pastneonatal 3.0 (2.4-3.6)
am the Nationa! thase states mortality
Infant Morality adjusted for
surveillance birthweight
project 1980
Cause: Accidents/Poisoning/Violence 1CD codes: E800-999
Author Population Comparison Groups Findings comments
studied poputation native comparisen ratio
MsB MSB clients Canadian 1978-81 278.1 4.3 4.3
1978-1986 Population 1982-85 218.2 55.0 4.0
PYLL rates
1978-1981 101.2 21.2 4.8
1982- 1985 70.6 16.9 4.2
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1980- 1984
B.C. hospital
separations
patient days
1980~ 1984
<i

1-4

5-9

10-14

15-19
20-24

25-29

30-34
35-39

40-44

45449

50-54

55-59
60-64
65-6%
70-74

75-7T9

80+

males
females

male
female

male
atl age
0-19
20-65
&5+
female
all age
0-19
20-65
65+

hospital
separations
ratio

all reserves

SHR
PMR

SHR

male
female

PYLL rates
1978
1983

235

30.5
188.3

178
100

42

60
2
305
305
279
268
315
Tk
249
299
228
307
248
344
325

202
69

365.3
194.0
454.0
671.3

188.5
110.0
211.2
393.8

66.5

116.0
74.2

&0

15.6
1211

82
30

98.1
56.4
117.2
190.7

36.6
23.7
30.7
127.1
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Rhoades 2

Rhoades 4

Rhoades [

Gillum 30

Sievers 26

ggnigfeld

Broudy 21

Kenen

Sewell 8

Mahoney 13

Nichalek 31

Indian Health

Sarvice clients

1954-56 and
1981-83

Indian Health
Services
Clients 1981~
1983

Indian Health

Service Clients

1983- 1985

Indian Health
Services
Clients 1969-
1981

U.S. DHEW 1975

Indian Health
Sarvices
Clients 1981-
1983

Navajo Indians

19751977

Counties with
Indian
Reservations
1978

Hew Mexico
natives 1958~
1982

Seneca Indians

in New York

xtviii

U.S. all races mortality rate

1982

U.S. General

population
1975

U.S. all race
1982

U.S. General

population
1976

Counties

without Indian

Reservations

New Mexico
non-Hispanic
whites 1958-
1982

New York state

excepting New

state 1955-1984 York city for

Sepeca Indian
in New York
1955-1984

1961,1971,
1981,

New York state

excepting New
York City:
1960, 1970,
1980

PYLL rates to
65

males
females

<1 year of age

1978
male
0-4
5«14
15-64
65+
female
0-4
5-14
15-64
65+

males
all ages
15-19
20-24
25-29
30-34
35-39
40-44
females
all ages

males

females

males
females

1954-56 1981-83

155.6 84.4
116.5
37.5 11.9
75.9

1949-71 1979-1981

27 183
92 59
170.5 44.8
78.5 9.4
236.2 43.2

all U.S, natives

3.2

3.8

2.0

5.5
170.5

reserve nhon-reserve

164 152
49 34
372 223
11> 383
139 122
32 12
124% 83
380 240
1978-1982
350 125
373.7 155.2
662.1  220.0
538.3 184.5
381.0 143.2
470.2 1541
5313 119.9
98 43

SMR
4.00(3.25-4.87)
2.65(1.78-3.81)

SPMR
1.41 (1.11-1.75)
1.89 (1.29-2.67)

crude

crude rate

unintent-
ional
injuries

excludes
suicide
and
homicide
{E950-949)
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Mahoney New York Hew York state SPMR
natives 1980- except for New males 1.21 (0.94-1.54)
1984 York City females 0.94 (0.58-1.44)
Cause: Motor Vehicle Traffic Accidents ICD codes: B10-819

Author Population Comparison Groups Findings comments
studied population native comparison ratio
Mao * on reserve off reserve  ASMR
populations population in males 68.3*% 29.9 2.3
1977-1982 under provinces with femates 29.6"  10.9 2.7
age 70 reserves
Beauvais 36 On-reserve provineial male 17 28 1.6
deaths aggregates female 15 10 1.5
Mani toba,
Ontario, Quebec
usg 1 MSB Clients crude rate 56
1976-1984
§gcuiltiam on reserve Canadian all reserves 14.0 8.8 1.6
children ages children 1-14
1-14 1977-1982 1977-1982
Histop 2 British British male 107.3  39.4 2.7
Columbia Columbia non- female 62.3 14.9 4.2
registered natives 1953-
natives 1953- 1978
1978
Young 17 stoux Lookout Canada 1975-  SMR 0.97
MSB clients 1978
1972-1981
Jarvis 101 case series of Alberta PMR
Alberta natives general male 1.9
1976 population female 2.6
1976
Rhoades 4 Indian Heatth U.S. all races 41.3 crude rate
Services
Clients 1983-
1985
Broudy 27 Navajo Indians U.S. General 152.5 21.5 7.1
1975-1977 population all U.S5. matives 94.1
1976
Mahoney 13 seneca Indians New York state SMR
in Mew York excepting New males 4.06(3,03-5.31)
state 1955-1984 York city for females 2.43(1.22-4.35)
1961,1971, ‘
1981.
Mahoney 32 yew York Mew York state SPMR

Michalek 3

natives 1960-
1986

Seneca Indian
in New York
1955-1984

except for New
York City

New York state
excepting New
York City:
1960, 1970,
1980

males
females

SPMR
males
females
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Stratton tribe specific rates vary from
57-355 (Mean 124) byt no
populaticons or numbers of deaths
are provided.

Cause: Accidental Poisoning 1CD codes: 850-849

Author Population Comparison Groups Findings comments
' studied population native comparison ratio

Msg * MSB Clients crude rate 1
1976-1984

Histop 2 aritish British male 21.1 8.8 2.4
Columbia Columbia non- female 19.9 4.5 4.4
registered natives 1953-
natives 1953- 1978
1978

Cause: Falls ICD codes: BRO-888

Author Population Comparison Groups Findings comments
studied population native comparison

Mao * on reserve off reserve  SMR
populations population in males 2.36%w
1977-1982 under provinces with females 2.28
age 70 reserves

Seauvais 36 On-reserve provincial male ¢ 7 1.2
deaths aggregates female 2 5 0.4
Manitoba,
Ontario, Quebec

MSB 1 MSB Clients crude rate 7
19756-1984

ggc”illiam on reserve Canadian all reserves 1.0 0.4 2.5
children ages children 1-14
1-14 1977-1982 1977-1982

Hislop 20 British British male 2.9 109 2.0
Columbia Colunbia non- female 19.7 8.6 2.3
registered natives 1953-
natives 1953- 1978
1978

Young 17 Sioux Lookout Canada 1975-  SHR 1.0
MSB clients 1978

1972-1981
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Cause: Fires 1co codes: 890-899
Author population Comparisen  Groups Findings comments
studied population native comparison ratio
Hao ~ on reserve of f reserve SMR
populations population in males 18.5 S.B7T**
1977-1982 under provinces with females 12.6 6.85%*
age 70 reserves
Beauvais 36 gn-reserve provincial male 12 3 4,0
deaths aggregates female 7 2 3.5
Manitoba,
Ontario, Quebec
MSB 1 Mss8 Clients crude rate i8
1976-1984
ggcuilliam on reserve Canadian all reserves 15.2 2.5 6.1
children ages children 1-14
1-14 1977-1982 1977-1982
nistop 2! British gritish male 40.5 4.3 9.4
Columia Columbia non- female 28.1 2.4 1.7
registered natives 1953-
natives 1953- 1978
1978
Young 17 sjoux Lookout caneda 1975- SMR 10.8%*
Msa clients 1978
1972-1981
Jarvis 101 geries of Alberta male PMR
Alberta native general female 27.2
deaths 1976 population 28.6
1976
Cause: Drownings 1CD codes: 910
Author population comparisen Groups Findings comments
studied population native comparison ratio
Mao ° on reserve off reserve SMR
populations population in males ASMR 26.1 5.56%*
1977-1982 under provinces with females 2.44%*
age 70 reserves
Beauvais 36 on-reserve provincial male 21 A 5.3
deaths aggregates female 5 1 5.0
Manitoba,
ontario, Quebec
MSB 1 MSB Clients crude rate 21
1976-1584
ggcuilliam on reserve canadian all reserves 13.5 3.0 4.4
children ages children 1-14 Nova scotia 10.6
1-14 1977-1982 1977-1982 Quebec 17.6
ontario 1.5
Mani toba 21.8
saskatch 6.4
Alberta 12.0
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Hislop 20 British British male 48.6 8.1 6.0
Columbia Columbia non- female 12.4 1.6 7.8
registered natives 1953-
natives 1953« 1978
1978
Robinson 141 James Bay Cree Quebec SMR 10.0
1975-1981
Young 7 Sioux Lookout Canada 1975- SMR 6.5%
MS8 clients 1978
1972-1981
Cause: Suicide 1CO codes: 950-959
Author Population Comparison Groups Findings
studied population native comparison ratios
MSB MSB clients Canadian 1982-1985 male female ratios
1978-1986 Population nat whinat whit male female
¢-09 0 o 0
10-14 5.5 2,1 4.3 0.4 2.610.8
15-19 121.9 20.926.8 3.4 5.87.9
20-24 179.9 32.325.7 5.2 5.64.9
25-29 107.8 30.621.3 7.1 3.53.0
20-34 76.0 28.018.8 7.9 2.7 2.4
35-3¢9 44.5 24.317.9 9.0 1.82.0
40-44 26.2 27.018.7 10.3 1.0 1.8
45-49 21.4 27.623.1 11.0 0.82.1
50-54 25.7 30.221.4 10.6 0.92.0
55-5¢ 16.4 31.217.4 11.0 0.5 1.6
60-64 21.227.6 0 9.4 0.8 0
65-69 13.5 26.514.6 9.5 0.5 1.5
70-74 16,5 31.3 0 7.7 0.5 0
75-79 23,8 30,0 0 6.3 0.7 0
80+ g 33.2 0 4.7 0 0
wsg L MSB Clients  Cenadian 1976 311 12.8 2.4
1976-1984 population 1977 46.6 14.4 3.2
1978 50.5 14.8 3.4
1979 33.9 14.2 2.4
1980 39.5 14.0 2.8
1981 42.9 14.0 3.1
1982 39.6 14.3 2.8
1983 33.8 14.7 2.3
1984 34.9 13.7 2.5
1985 32.0 12.6 2.5
Mao 5 on reserve off reserve
populations population in males £3.0% 19.9 2.7
1977-1982 under provinces with females 17.0%* 6.4 2.7
age 70 reserves
Beauvais 36 On-reserve provincial male 18 20 1.9
deaths aggregates female 7 é 1.2
Manitoba,

Ontaric, Quebec



Layne 154

F10 8

Jarvis

Hislop 20

Young 17

Registered
Canadian
natives 1978
and 1983

Series of
Alberta natives
deaths 1975

British
Columbia
registered
natives 1953-
1978

Sjoux lookout

"MSB clients

Robinson 141

Ross 155

Rhoades H

Sievers 26

Broudy z

Mahoney B

Mahoney 32

19721981

James Bay Cree
1975-1981

Norway House

Manitoba case
series treaty
natives

Indian Health
Services
Clients 1983-
1985

U.S. DHEW 1975

Navajo Indians
19751977

Seneca Indians
in Mew York
state 1955-1984

New York
natives 1980-
1986

Canadian
population

Alberta
general

population
1976

British
Columbia non-
natives 1953-
1978

Canada 1975-
1978

Quebec

2 non treaty
native
suicides

U.S. all races

U.S. General

poputation
1975

U.S. General

population
1976

New York state
excepting Hew
York city for
1961,1971,
1981.

New York state
except for Mew
York City

Liid

1978
male
female
1983
male
female

male
female

male
all age
0-19
20-65
65+
female
all age
0-19
20-65
65+

SMR

both sexes

male
female

SMR
males
females

SPMR
males
females

39.4 20.7
19.5 31.2
56.3 40.1
27.0 40.1
13.1 8.0
7.2 1.0
19.7 12.7
0 1.0
6.85
142
24 +
13.7
256.0 12.6
28.5 12.3

PYLL rate ratio

3.8
5.5

2.9
2.3

2.1

all U.5. natives 26.0

? denom-
inator
determina-
tion

crude rate
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Cause: Homicide ICD codes: 960-949
Author Population Comparisen Groups Findings comnents
studied population native comparison ratio
Mao ~ on reserve off reserve SMR
pepulations population in males 24.1 7.B4ww
1977-1982 under provinces with females 8.5 5.76%*
age 70 reserves
Beauvais 36 On-reserve provineial maie 19 3 6.3
deaths aggregates female 7 2 3.5
Menitoba,
Ontario, Quebec
Hislop ¥ British British male
Columbia Columbia non- all age 31.5 3.0 10.5
registered natives 1953- 0-19 14.4 1.2 12
natives 1953- 1978 20-65 44,7 4.4 10.1
1973 &5+ 30.5 2.8 10.9
female
all age 17.6 1.8 9.8
0-19 4,6 1.2 3.8
20-45 28.6 2.3 12.5
65+ 9.3 1.3 7.2
darvis 101 Case series of Alberta PMR
Alberta natives general male 8.2
1976 population female 2.8
1976
Young 17 Sioux Lockout Canada 1975- SMR Q.40
MSB clients 1978
1972-1981
Rhoades U Indian Health U.S. all races mortality rate 43.1
Services 1982 PYLL rates to 15.3 6.6 2.3
Clients 1981- 65
1983
Rhoades 14 Indian Health U.S. all races 13.7 erude rate
Services
Clients 1983~
1985
Sievers 28 U.S. DHEW 1975 U.S. General 26.5 2.5 10.5
population
1975
Broudy 27 Navajo Indians U.S. Generat 21.9 9.5 2.3
19751977 population all U.S. natives 26.5
1976
Mahoney 13 geneca Indians New York state SMR
in New York excepting New males 1.89 (0.51-4.83)
state 1955-1984 York city for females 6.25(2.02-14.60)
1961,1971,
1981.
stratton /' oklahoma tribe specific rates vary from

natives 1972-
1975

4,4-31.2 (Mean 12.7)
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Mahoney New York New York state SPMR
natives 1980- except for Hew males 0.88 (0,32-1.92)
1986 York City females 1.69 (0.55-3.95)
Cause: Symptoms [(!-defined 1D codes: 780-799
Author Population Comparison Groups Findings . comments
studied population native comparison ratio
MSB 8 Ms8 clients Canadian PYLL rates
1978-1986 population 1978-81 9.3 2.1 4.4
1981-85 10.3 2.4 4.3
Young 17 Sioux Lockout Canada 1975-  SMR 6.8%
MSB clients 1978 PMR 6.1
1972-1981
Layne 125 Registered Canadian PYLL rates per
Indians 1978 general 1000
and 1983 poputation population 11.0 2.6 4.2
1978 10.0 2.3 4.4
1983
Samet 5 New Mexico New Mexico males
natives 1958- non-Hispanic 1973-1977 139.4 491 2.8
1982 whites 1978-1982 115.6 49.2 2.3
females
1973-1977 80.4 23.9 3.4
1978-1982 81.7 27.9 2.9
Samet > New Mexico Hew Mexico 134.6 56.1 2.4
natives 1969- non-Hispanic
1977 whites
Gillun 3 Indian Health crude rates 1969-71 1979-81
Services 1969~ only and no total | 22
1981 comparison males 38 28
population female 24 18
developed
Cause: SIDS ICD codes: 798
Author Population Comparison Groups Findings comments
studied population native comparison ratio
MsB * MSB Clients Canadian 1981-1983 3.7 Canada 1984 3.4
1976-1984 population 1983-1985 3.5 1.1 3.2
Morrison 6 on reserve All other SMR necnatal period 3.52%*
infant deaths Canadian posthecnatal period 3,610
1976-1983 infant deaths
1976-1983
Vanégndingh 6 states with whites in postneonatal  2.33 0.66 3.5 (2.4-5.2)
am high proportion these six mortality risk
of natives states per 1000
neonatat
survivors
Kaplan 127 oklahoma Okt ahoma mortality per 2.32 1.80 1.29* rates 6.6
natives 1975- whites 1060 Llive in NC
1981 births

5.9 in cal



Adams

128

ivi

Alaska natives Alaska whites mortality per 6.3
1000 live
births

2.1

3.0
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APPERDIX B
edish n=1,156 Ird n=48.426 Spanish97 n=1176
confirm Cancer”® confirm detection confirm
detection detection
Infectious 28.6 333
Neoplastic 98.2 9.5 82.9 95.3
oral cavity 8.6 92.5
esophagus 93.2 86.1
stomach 95.1 915 89.2 90.9
colon and rectum 100.0 100.0 929 95.0
liver lq).ﬂ I({).D 49.6 76.7 538 319
gall bladder 80.2 865
pancreas 100.0 96.2 90.2 89.0
nose/sinus B 57.0 74.6
trachea/lung/bronchus 100.0 91.7 95.0 93.9 84.6 9.7
breast 98.2 100.0 95.0 98.1 88.0 957
uterus 100.0 95.7
cervix 790 90.4
corpus 815 715
ovary 905 100.0 88.3 88.2
prostate 100.0 100.0 94.7 96.3
kidney 879 93.0
bladder 100.0 100.0 91.1 93.6
brain 100.0 100.0 83.2 874
lymphoid 8322 88.42
leukaemia 813 100.0 26.1 96.7
Endoctine/autritional 588 68.8
diabetic 60.0 g1.8
Bloed Disorders 100.0 25.0
Mental Disorders 59.1 100.0 66.7 28.6
Alcohalism 81.0 2.4
Nervous System 59.1 100.0 75.0 46.2
Circulatory 9738 94.3 87.5 80.5
rheumatic heant discase 85.3 96.7
hypertensive disorders 100.0 83.3
ischemic heart disease 2319 22
cerebrovascular 96.0 97.0
Respiratory 55.3 60.3
Pneumonia 66.7 333
COPD 100.0 100.0
Digestive 3 3.7 875
ulcers (531-533; 3 875 7.5
Galibladder (574-575) 80.0 80.0
Genitourinary 100.0° 96.0° 50.0 483
Pregnancy 100.0+ 1000+
Skin 0+ 0+
Musculoskeletal 667 80.0° 500+ 100.0+
Congenital 100.0 85.7
Perinatal 75.0+ 100.0+
Ill-defined 143 333+ 0 0+
Vetenm‘_s96 n=46
External causes 4.7 84.3
accidents(EB00-940,960-990) 100.0 98.0
motor vehicle accidents 97.0 99.0
unintentional poisoning 50.0 91.8
homicide 95.9 99.0

svicide 96.2 100.0 50.0 100.0



iviid

! Gall bladder cancer has been included with liver cancer in the Swedish
study

2 for non-Hodgkin’s lymphoma only - Hodgkin’s Jymphoma and Multiple
myeloma listed separately (detection rates 86.7% and 96.6% with
confirmation rates 92.5% and 98.1%). Aggregation of these categories
would 1likely increase the confirmation and detection rates.

3 Subcategories of ICD codes used in this study. Detection and
confirmation rates would be expected to be higher if all ICD codes were
included from these studies

+ Tless than 5 references cases for detection rates, 5 certificate cases
for confirmation rates.
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Appendix C:
Weights Used in the Record Linkage

Adapted from Conock'” and expanded (Copock E.,personal
communication, 1990)

Birth Year WEIGHTS

Qutcomes Condition Pos Neg Miss Total
Full Equal 72 - 2 70
Partial 2 differ by 1 year 62 - 28 34
Partial 3 differ by 2-3 years 52 - 49 3
Partial 4 differ by 4-6 years 46 - 53 - 7
Partial 5 differ by 7-10 year 41 - 70 - 29
Disagree ¢iffer by >10 years 0 - 70 - 70
Blanks either record - 10 - 10
Birth_Month

Full Equal 36 -1 35
Partial 2 differ by 1 month 27 - 47 - 20
Partial 3 differ by 2 months 28 - 54 - 26
partial 4 differ by 3 months 30 - 69 - 39
Partial 5 differ by 4-11 mths 10 - 60 - 50
Disagree all others 0 - 42 - 42
Blanks either record -5 - 5
Birth Day

Fuil equal 49 - 2 47
Partial 2 differ by 1 day 40 - 48 - 8
Partial 3 differ by 2-3 days 30 - 57 - 27
Partial 4 differ by 4-9 days 17 - 45 - 28
Partial 5 differ 10-10 days 11 - 51 - 40
Disagree all other - 40 - 40
Blanks blanks - 5 - 5

1
Inversion of Birth day and Birth Month
if this occurs weight assigned at 170

Age at Death

Weightings are based on likelihood of death with increasing age. This
component is a function of the birth and death dates and the agreement
for outcome based on birth year.
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Initial of the First and Second Given Names, Fathers Initial and Mothers
Initials

A1l combinations of the initials are compared. DIAND given initial (1
and 2 represented as D1 and D2 respectively, CMOB initials C1 and C2

4 initial available

Full 01=C1, D2=C2 100 - 15 85
Partial 2 D1=C2, D2=Cl 100 - 50 50
Partial 3 D1=Cl OR D2=C2 50 - 55 -5
Partial 4 D1=C2 OR D2=C] 50 - 70 - 20
Partial 5 all disagree 25 -10% - 80
3 initial available
Partial 6 D1=Cl 60 - 5 55
Partial 7 D1=C2 OR D2=C1 60 - 35 25
Partial 8 all disagree 10 - 80 - 70
2 initial available
Partial 9 agree 60 - 15 45
Partial 10 disagree 20 - 70 - 50

First Given Name, Second Given Name., and Cross comparisons

Full 7 characters agree 29 - 2 27
Partial 2 & agree, 3 missing 81 - 51 30
Partial 3 4 agree, 3 disagree 59 - 54 5
Partial 4 3 agree, 4 missing 87 - 70 17
Partial 5 3 agree, 4 disagree 54 - 56 -2
Partial 6 2 agree, 5 missing 87 - 70 17
Partial 7 2 agree, 5 disagree 23 - 55 - 32
Partial 8 1 agree, 6 disagree 7 - 54 - 47
Surname

13 characters are compared, 6 NYSIIS, Partial for the surname

Full 13 characters * -1 -1

Partial 2 10, NYSIIS and 4 * - 30 - 30
surname

Partial 3 6 NYSIIS only * - 50 - 50

* positive component derived from weight class which follows

Weight Class
indicates the rarity of a particular surname

Full Very Common 75 75
Partial 2 Common 95 95
Partial 3 Relatively rare 125 125
Partial 4 Rare 155 155

Partial 5 Very rare 185 185



Exi

Marital Status
If DIAND file listed as married:

Partial CMDB single
Full CMDB married
Partial CMDB divorced
Partial CMDB widowed
Partial CMDB separated
Agreement A1l other are equal

" Disagreement A1l other are not
or missing equal
Province of Residence
For British  residence listed in 3 -20
Columbia or  either province on
Ontario either file
A1l other residence listed in 15
province both files

Agreement Equality 6

-25
+5

-10
-22

+3

-17

15



ALl Cause
males

cohort
00-01 28567.2 (2219.0-3515.3)
01-054  180.1 ¢113.-246.)
05-14  87.3 (59.0-115.5)
15-34  470.5 (415.0-525.96)
35-64 1004.9 (888.6-1121.1)
&5- L676.8 (4193.6-515%.9)
female

cohort
00-01 2270 ¢1682.1-2857.8)
M-04 106.1 (54.1-158.0)
05-14  38.7 (19.6-57.7)
15-34  235.7 (196.5-274.9)
35-64 T711.9 (609.3-814.4)
65- 3041.8 (2649.6-3433.9)
Circulatory
males

cchart
00-01 39.3 (0-116.3)
01-0&4 ©
05-14 2.4 {0-7.1)
15-36 18.9 (1.2-36.5)
35-64  263.9 (201.3-326.4)
65- 2361.9 (2016.5-2707.2)
female

cohort
00-01 0
01-04 ©
05-14% O
15-34  16.6 (5.6-27.5)
35-64  1TT.7 (124.5-230.8)
65- 1336 (1074.3-1597.6)

txii

APPENDIX D

Age Grouping Cause Specific Mortality Rates

reserve

2401.4 (2069.-2733.)
117.7 (85.9-149.4)
78.9 (62.6-95.1}
401.1 (369.3-432.8)
944.2 (B75.4-1012.9)
4802 (4510.3-5093.6)

reserve

1713.2 (1429.7-1996.6)
100.3 (70.7-129.8)

40 (28.2-51.7)

169 (146.8-191.1)
627.8 (568.2-687.3)
3159.6 (2918.9-3400.2)

reserve

24.5 (0-58.4)

2.2 (0-56.5)

.9 (0-2.6)

10.2 (4.7-15.6)

307.5 (266.9-348.0)
2338.5 (2131.7-2545.2)

reserve

49.7 (1.0-98.3)

4.6 (0-10.8)

-9 (0.8-2.6)

8.2 (2.9-13.4)

183.6 (150.6-216.5)
1481.7 (1315.8-1647.5)

MSB

3712 (3385.0-4038.9)
222.3 (188.0-256.6)
99.6 (B5.4-113.7)
528.9 (500.6-557.1)
1191.3 (1129.1-1253.4)
5B0B.7 (5543.1-6074.2)

HSB

2694.5 (2410.3-2978.7)
150.4 (121.7-179.0)
53 (42.4-63.5)

239.7 (220.4-258.9)
887.2 (830.7-943.6)
4277.6 (4043.3-4511.8)

MSB

85.6 (35.0-135.1)

9.7 (2.4-16.9)

4.2 (1.2-7.4)

18.5 (13.0-23.%)
320.3 (286.9-353.6)
2801.1 (2613.5-2988.6)

MS8B
32.1 (.7-63.4)
7.1 (.8-13.3)

3.8 (1.0-6.0)

13.2 (8.3-18.1)

220 (190.9-249.0)
1984 (1822.4-2145.5)

residual

1181.8 (1106.9-1256.6)
83.8 (73.6-93.9)

49.3 (44.4-54.2)

181.8 (175.1-188.4)
7447 (730.7-758.6)
6290.7 (6221.3-6360.0)

residual

928.4 (B5D.5-996.2)
55.8 (47.3-64.2)

26.3 (22.7-29.8)

60.6 (56.6-64.5)

396.6 (386.6-406.5)
3833.4 (3783.0-3883.7)

residual

15 (6.5-23.4)

1.3 (.1-2.4)

1.2 (.4-1.9)

9.1 (7.5-10.6)

306.8 (297.7-315.8)
33197 (3267.9-3371.4)

idual
(.1-10.2)
4 (.0-2.7)
T 1-1.4)

5.9 (4.7-7.0)

105.2 (99.9-110.4)
2160.6 (2122.3-2198.8)

res
5.2
1.4

Provincial

1233 (1208.3-1257.6)
46.2 (63.3-69.1)
41.3

160 (158.2-161.7)
834.4 (829.8-838.9)
7502.8 (7476.7-7528.8)

Provincial

972 (949.5-994.5)

52.5 (49.7-55.2)

25.7 (24.5-26.8)

5¢.4 (58.2-60.5)
430.5 (427.3-433.6)
44381 (4421.6-4454.5)

Provincial
9.9 (7.7-12.1)

1.7 (1.3-2.0)

1.1 (.9-1.2)

8.5 (8.1-8.8)

348.2 (345.2-351.1)

3971.2 (3951.6-3990.8)

rovincial

(6.7-11.0)
.9-1.7)
8-1.2)

.7 (4£.3-5.0)

17.4 (115.8- 118.9)

(

P
8.
1.
t
4
1
6.4 (0-4990.2)

9
3
(.
7
7.
4

(39.9-42.6)



Digestive
males

cohort
006-01 117.8 (0-251.0)
01-04 6.4 (0-18.9)
15-34 12.7 (3.0-22.3)
35-64 90,2 (54.7-125.6)
&5- 153.1 (62.5-243.6)
female

cohort
00-01 121.6 (0-259.1)
-0 0
15-34  30.4 (14.9-45.8)
35-64  B2.3 (48.0-116.6)
&5- 182.5 (82.1-282.8)

35-64 27 (6.8-47.1)
65~ 125.6 (43.4-207.7)
female
cohort
15-34 0
35-64 18.6 (1.9-35.2)
65- 143.3 (53.9-232.6)
Genitourinary
males
cohort
15-34 1.2 (0-3.5)
35-664 3.5 (0-10.3)
&5~ 108 (32.7-183.2)
female
cohort
15-34 2.2 (0-6.5)
35-64 11.3 (0-24.2)
65~ 91.2 (22.4-159.9)

reserve

85.8 (22.2-149.3)
2.2 (0-6.5)

11.2 {5.5-16.8)
64.9 (47.0-82.7)
127.6 (7B.6-176.6)

reserve

74.5 (14.9-134.0)
9.1 (0.1-18.1)
15.9 (8.6-23.1)
55.3 (37.8-72.7)
185 (125.8-244.1)

reserve

0

32.4 (19.0-45.7)
185.7 (126.7-244.6)

reserve

2.3 (0-5.0)

2.1 (26.2-57.9)
149.5 (95.0-203.9)

reserve

1.2 (0-2.7)

12.8 (4.7-20.8)
112.4 (66.5-158.2)

reserve

1.2 (0-2.9)

21.3 ¢10.1-32.4)
85.1 (45.5-124.6)

MSB

B5.6 (35.0-136.1)
8.3 (1.6-14.9)

14.6 (9.5-19.6)
109.2 (90.1-128.2)
215.3 (162.1-268.4)

MSB
80.2 (30.6-129.7)
5.7 (.2-11.1)

16.5 (11.0-21.9)
106.9 (B87.8-125.9)
250.9 (192.4-309.3)

MSB

3.4 (1.0-5.7)

24.4 (16.9-33.8)
136.3 (93.5-179.0)

MSB

1.6 ¢.0-3.1)

44.3 31.1-57.4)
159.3 (112.6-205.9)

MSB

2.6 (.674.5)

17.6 (9.7-25.4)
118.3 (79.1-157.5)

MsB

0.8 (0-1.9)

27.1 (16.9-37.2)
129.1 (86.7-171.4)

residual

13.7 (5.6-21.7)

2.2 (.6-3.7)

1.8 (1.2-2.3)

3B.4 (35.2-41.5)
202.2 (189.0-215.3)

residual

20.8 (10.6-30.9)
4.1 (1.7-6.4)

1.2 (.6-1.7)

15.9 (13.7-18.0)
151.7 (141.3-162.0)

residual

1.4 (.8-1.9)

13 ¢11.2-14.7)
116.8 (1056.8-126.7)

residual

1.3 (.7-1.8)

9.4 (7.8-10.9)
129.6 (119.9-139.2)

residual

6 (.2-.9)

4 (3.0-4.9)

114.5 (104.5-124.4)

residual

.5 (.1-.8)

3.2 (2.2-4.1)
68.8 (61.9-75.6)

Provincial

12.3 {9.7-14.8)

1.3 (.9-1.6)

2.3 (2.1-2.4)

51 (49.8-52.1)

261.4 (256.3- 266.4)

Provincial

11.6 (9.0-14.1)

1.6 (1.2-1.9)

1.5 {1.3-1.6)

23.8 (23.0-24.5)
172.5 (169.1- 175.8)

Provinciat

1.4 (1.2-1.5)

13.7 (13.1-14.2)
148.3 (144.3- 152.2)

Provincial

1.4 {1.2-1.5)

9.6 (9.2-9.9)

138.7 (135.7- 141.6)

Provincial

5 (.3-.6)

4.9 (4.5-5.2)

126.9 (123.1-130.6)

Provincial

.5 (.3-.6)

4 (3.6-4.3)

67.4 (65.2-69.5)



Infective and Parasitic

males

00-01
01-04
05-14
15-34
35-64
65-

female

00-01
01-04
05-14
15-34
35-64
65+

Mental
males

15-34
35-84
65-

female
15-34

35-64
65~

cohort

39.3 (0-116.3)
6.4 (0-18.9)
4.7 {0-11.1)
5.2 (0-11.0)
3.

7

2 (5.7-40.6)
1.8

{5
(8.8-134.7)
cchort

81.1 (0-193.4)

cohort

9.2 (.9-17.4)
43.8 (18.5-69.0)
98.8 (25.4-172.%)

cohort

7.1 (.0-14.1)
10.2 (0-21.9)
46.2 (0-98.5)

reserve

98 (30.1-165.8)
2.2 (0-6.5)

.9 (0-2.6)

2.7 (0-5.4)

12.3 (4.0-20.5)
644 (29.3-99.4)

reserve
T4.5 (14.9-134.0)

p= 1 ]

reserve

8.6 (3.5-13.6)

34 (21.2-46.7)

34.1 (8.8-59.3)

reserve

¢.5 (3.8-15.1)
17.6 (7.9-27.2)
41.2 (12.5-69.8)

108.9 (51.8-165.9)
3.3 (0-10.9)

0.5 (0-1.4)

3.3 (1.1-5.4)

24.1 (14.8-33.3)
105.3 (68.2-142.3)

60.4
.1(.8- aw uu
1¢
14

1
10.0-26.1)
31.8-90.3)

MSsB

7.5 (4.1-10.8)
33.3 (23.1-43.4)
44.5 (20.3-68.6)

MSB

6.4 (3.0-9.7)
20,2 (11.7-28.6)
31.9 (10.9-52.8)

N. 3)
3.3-5.2)
.e (23-32.8

f\Aﬂ

residual

13 (4.9-21.0)
2.4 (.6-4.1)

.8 (.2-1.3)

6 (.2-.9)

2.2 (1.4-2.9)
18.7 (14.9-22.4)

residual

1.1 (.5-1.6)

7.1 (5.7-8.4}
38.8 (33.1-44.4)

residual

.3 (.1-.4)

1.7 (1.1-2.2)
23.4 (19.4-27.3)

Provincial

12.3 (9.7-14.8)
2.1 {1.5-2.6)

S .3-.6)

8 .6-.9)

4.3 (3.7-4.4)
33.1 (31.3-34.8)

Provincial

12.4 (9.8-14.9)
1.5 (1.1-1.8

4 (.2-.5)

b 6T

2.9 (2.7-3.0)
18.1 €16.9-19.2)

Provincial

1 ¢.8-1.1)

9.6 (9.2-9.9)
59.8 (57.2-62.3)

Provincial

R AN ]

3 (2.8-3.1)
37.9 (36.3-39.4)



Neoplasss
males

cohort
00-01 0
01-06 0
05-14 4.7 (0-11.1)
15-34 4.3 (0-9.2)
35-64  124.5 (B1,3-167.6)
65- 630.1 {446.4-813.7)
female

cohort
00-01 0.5 (0-119.8)
01-04 O
05-14 2.5 (0-7.4)
15-34 14.3 (3.7-24.8)
35-64 166 (115.6-216.3)
65- 587 (411.1-762.8)
Nervous
males

cohort
0-1 39.3 (0-116.3)
01-04 19.3 (0-41.0)
05-14 2.4 (0-7.1)
15-34 5.5 (0-11.7}
35-64 19.2 (3.3-35.0)
65- 41.4 (0-88.6)
female

cohort
00-01 40.5 (0-119.8)
01-06 O
05-14 ©
15-36 2.8 (0-6.7)
35-64 14.8 (0-29.6)
65- 40.4 (0-86.8)

reserve
12.3 (0-36.4)

reserve

12.4 (0-36.7)

2.1 (.0-18.13

3.5 {0-7.0)

12 (5.7-18.2)

130.4 (102.9-157.8)
609.5 (500.5-T18.4)

reserve

49 (.9-97.0)
4.4 (0-10.43
3.5 (.1-6.8)

1.3 (0-3.2)
12.3 ¢4.0-20.5)
53.7 (21.9-85.4)

reserve
24.8 (0-59.2)

Lxv

MSB

15.6 (0-37.1)

4.1 (0-9.5)

3.6 (.8-6.3)

6.6 (3.4-9.7)

126 (104.6-147.3)
812.1 (709.3-914.8)

MsB

16 (0-38.1)

5.7 (.2-11.1)

1.6 (0-3.3)

15 (9.9-20.0}
151.7 (127.7-175.6)
653.3 (558.4-748.1)

Msa

62.3 (19.1-105.4)
11 (3.3-18.6)
3.6 (.8-6.3)

3.4 (1.0-5.7}
16.3 (9.0-23.5)
48.1 (22.8-73.3)

MsB

16 (0-38.1)
5.7 (.2-11.1)
0-4.2)
1.8-6.5)
2.2-12.7)
(13.0-55.3)

2.1 «(
4.2 (
7.5 ¢
34.2

residual

10 ¢3.1-16.8)

¢ (5.6-12.3)

5.5 (3.9-7.0)

10.1 (B.5-11.6)
203.7 (196.4-210.9)
1439.3 (1405-1473.6)

residual

1.3 (0-3.8)

5.4 (2.6-8.1)

4.3 (2.9-5.6)

10 (8.4-11.5)

163.3 (156.6-169.9)
779.6 (755.6-803.5)
residual

35 (22.0-47.9)
7.7 (4.5-10.8)
1.8 (.8-2.7)

2.9 (2.1-3.6)
7.9 (6.5-9.2)
60.9 (53.8-67.9)

residual
24.7 (13.5-35.8)

.2)
muo 2 (236.8-241.5)

17401 (1727.1-1753.0)

Provincial

3.9 {0-8.4)

5.7 (4.9-6.4)

4.8 (4.2-5.3)

10.2 (9.8-10.5)
194.5 (192.3-196.6)
917.9 (910.0-925.7)

Provincial

25.7 (22.1-29.2)
5.2 (4.4-5.9)

2 (1.6-2.3)

3.2 (3.0-3.3)
10.6 ¢10.0-11.1)
84.2 (81.2-87.1)

Provincial
19 (15.8-22.1)
-4.8)

-

bﬂll‘d—l&'-
&"NO-A

(3.3-
(1.4-1.
(2.0-2.
{8.0-8.
m (37.9-49.2)



Respiratory

males

cohort
00-01 392.8 (149.7-635.8)
01-04 19.3 (0-41.0)
05-14 0
15-34 3.1 (0-7.4)
35-64 57.6 (2B.7-86.4)
&5- 563.2 (392.8-733.5)
female

cohort
00-01 283.7 (73.7-493.6)
01-04 19.9 (0-42.4)
05-14 2.4 (0-7.1)
15-34 5.6 (0-12.)
35-64  25.1 (4.9-45.2)
65- 361 (229.4-492.5)

Skin/subcutancous disorders

65-

65-

males
cohort

¢

female
cohort

reserve
330.8 (206.1-455.4)
1.1 (1.3-20.9)

.9 (0-2.6)

3.7 (.3-7.0)

48.8 (32.5-65.0)
652.7 (542.7-762.6)

reserve
273.1 (159.0-387.1)
20.5 (7.1-33.8)

.9 (0-2.6)

.6 (0-1.7)

31 (17.6-44.3)
399.3 (312.6-485.9)

reserve

4.8 (0-14.2)

reserve
5.3 (0-15.6)

[xvi

MSB

420.2 (308.2-532.1)
19.3 (9.1-29.4)

3.1 (.5-5.6)

5.5 (2.3-8.6)

66.1 (50.8-81.3)
753.6 (655.4-851.7)

MsB

328.8 (228.2-429.3)
26.1 (12.7-35.4)
1.1 (0-2.4)

4.9 (2.1-T.6)

52.8 (3B.4-67.1)
520.8 (437.8-603.7)

MSB

6.7 (0-16.1)

MsB
10.5 (0-22.4)

residual

76.2 (56.9-95.4)
7.1 (4.1-10.0)
1.1 (.3-1.8)

3.6 (2.4-4.3)
29.4 (26.6-32.1)
674 (650.0-697.9)

residual

27.3 (15.5-39.0)
4.7 (2.1-7.2)

.4 (.6-2.1)

1.8 (1.2-2.3)

16.1 (13.9-18.2)
269.8 {256.2-283.3)

residual

4.7 (2.7-6.6)

residual
2.9 (1.5-4.2)

Provincial

58.3 (53.0-63.%)
5.2 (4.4-5.9)

1.3 (1.1-1.4)

2.6 (2.4-2.7)

33.3 (32.3-34.2)
755.8 (746.9-T64.6)

Provincial

4.5 (3.7-5.2)

Provincial
4,5 (3.3-5.6)



Symptoms - 1tldefined

00-01  549.9 (262.5-837.2)
01-04 0
05-14 O
15-34  19.7 (2.8-20.5)
35-64  19.2 (3.5-34.8)
£5- 84.1 (16.6-151.5)

female

cohort
00-01  324.3 (99.8-548.7)
01-04 6.6 (0-19.5)
05-14 2.4 (0-7.1)
15-34 5.7 (0-12.1)
35-64  31.8 (9.4-34.1)
65~ 76 (14.0-137.9)
Accidents Peisoning and Yiolence
mates )

cohort
00-01 196.4 (24.5-368.2)
01-046  115.8 (62.2-169.3)
05-14 68.6 (43.7-93.4)
15-34  389.5 (339.5-439.4)
35-64 316.8 (256.0-377.5)
65- 400.5 (254.6-546.3)
female

cohort
00-01  243.2 (4B.7-437.6)
01-04 72.9 (29.7-116.0)
05-14  29.1 {12.6-45.5)
15-34  143.3 (114.0-172.5)
35-64  147.7 (105.6-191.8)
65- 101.7 (25.8-177.5)

males
cohort

reserve

539.1 (380.1-698.0)
1]

.9 (0-2.6)

6 (1.8-10.1)

14 (5.9-22.0)

112.1 (66.4-157.7)

reserve
384.9 (249.6-520.1)
4.6 (0-10.8)

0

4.3 (.9-7.6)
11.5 (3.4-19.5)
58.5 (26.5-90.4)

reserve

147 (63.8-230.1)
88.9 (61.4-116.3)
65.1 (50.2-79.9)
351.1 (321.5-380.6)
291.8 (255.5-328.0)
304.9 (229.0-380.7)

reserve

111.7 (38.7-184.6)
50.2 (29.2-71.1)
30.2 (19.8-40.5)
110.7 (93.2-128.1)
112.0 (87.6-136.3)
96.2 {52.6-139.7)

-
-

lxv

MSB

980.5 (810.1-1150.8)
4.1 (0-8.8)

0

5.4 (2.4-8.3)
14.3 (7.2-21.3)
178.3 (130,2-226.3)

MSB

850 (688.8-1011.1)
4.3 (0-9.2)

2.2 (.0-4.3)

4.1 {1.5-6.6)

14.2 (6.9-21.4)
192.6 (142.6-242.5)

MSB

194.5 (118.2-270.7)
133.9 (207.2-160)
78.9 {66.3-91.44)
4T1.6 (445.1-498.0)
421.7 (386.6-456.7)
434 (358.3-509.6)

MSB

200.5 (121.9-279.0)
73.8 (53.8-93.7)
37.9 (29.0-46.7)
164.2 (148,5-170.8)
181.7 (157.3-206.0)
146.8 (101.7-191.8)

residual

157.4 (129.9-184.8)
1.6 (.2-2.9)

.5 (.1-.8)

2.3 (1.5-3.0)

7.6 (6.2-8.9)

66.3 (58.6-73.9)

residual

123.7 (9B.8-148.5)
T (0-1.6)

.5 (0-1.0)

.B (0.4-1.1)

3.1 (2.1-4.0)

50.8 (44.9-56.6)

residual

37.5 (24.1-50.8)
41.7 (34.4-48.9)
35.6 ¢31.4-39.7)
147.4 (141.5-153.2)
118 ¢112.3-123.6)
186 (173.4-198.5)

residual

46.9 (31.6-62.1)
27.4 (21.5-33.2)
14.6 ¢(11.8-17.3)
34.4 (31.4-37.3)
356.6 (33.4-39.7)
95.5 (87.2-103.7)

Provincial

163.8 (154.7- 172.8)
1.4 Q1.0-1.7)

2 (.0-.3)

2.3 €2.1-2.4)

9.5 (9.1-2.8)

63.7 (61.1-66.2)

Provincial

115.3 (107.4-123.1)
1.3 €.9-1.6)

3 0.1-.4)

1.1 €.9-1.2)

4.3 €3.9-4.6)

42.4 (40.8-43.9)

Provincial

40.6 (36.0-45.1)
30.3 (28.3-32.2)
25.5 (24.3-26.6)
124.3 (122.7-125.8)
104.8 (103.2-105.3)
208.1 (203,3-212.804)

Provincial

30.1 (26.2-34.0)
20.4 (18.8-21.9)
12.6 (11.8-13.3)
32.6 (31.8-33.3)
39.8 (38.8-40.7)
116.9 {(114.1-119.6)



Sysptoms - Illdefined

G0-61
01-04
05-14
15-34
35-64
65-

00-01
01-04
05-14
15-34
35-64
65-

Accidents Poisoning and Viotence

males

cohort

549.9 (262.5-837.2)
0

0

11.7 (2.8-20.5)
19.2 (3.5-34.8)
84.1 (16.6-151.5)

female

cohort

324.3 (99.8-548.7)
6.6 (0-19.5)

2.4 (0-7.1)

5.7 (0-12.1)

31.8 (9.4-54.1)
76 (14.0-137.9)

males

00-01
01-04
05-14
15-34
35-64
65+

female

00-01
01-04
05-14
15-34
35-64
65-

cohort

196.4 (26.5-368.2)
115.8 (62.2-169.3)
6B.6 (43.7-93.4)
389.5 (339.5-439.4)
316.8 (256.0-377.5)
400.5 (254.6-546.3)

cohort

243.2 (48.7-437.6)
72.9 (29.7-116.0)
29.1 (12.6-45.5)
143.3 (114.0-172.5)
147.7 (103.6-191.8)
101.7 (25.8-177.5)

reserve

539.1 (380.1-698.0}
0

.9 (0-2.6)

6 (1.8-10,1)

14 (5.9-22.0)

112.1 (66.4-157.7)

reserve

384.9 (249.6-520.1)
4.6 (0-10.8)

1)

4.3 (.9-7.6)
11.5 (3.4-19.5)
58.5 (26.5-90.4)

reserve

147 (63.8-230.1)
88.9 (61.4-116.3)
65.1 (50.2-79.9)
351.1 (321.5-380.6)
291.8 (255.5-328.0)
304.9 (229.0-380.7)

reserve

111.7 (38.7-184.6)
50.2 (29.2-7T1.1)
30.2 (19.8-40.5)
110.7 (93.2-128.1)
112.0 (87.6-136.3)
96.2 (52.6-139.7)

-y
-y

Ixy

MSB

980.5 (810.1-1150.8)
4.1 (0-8.8)

0

5.4 (2.4-8.3)
14.3 (7.2-21.3)
178.3 (130.2-226.3)

MSB

850 (688.8-1011.1)
4.3 (0-9.2)

2.2 (.0-4.3)

4.1 (1.5-6.6)

14.2 (6.9-21.4)
192.6 (142.6-242.5)

MSB

194.5 (118.2-270.7)
133.9 (107.2-160)
78.9 (66.3-91.44)
471.6 (445.1-498.0)
421.7 (3B6.6-456.7)
434 (358.3-509.6)

MSB

200.5 (121.9-279.0)
73.8 (53.8-93.7)
37.9 (29.0-46.7)
164.2 (148.5-179.8)
181.7 (157.3-206.0)
146.8 (101.7-191.8)

residual

157.4 (129.9-184.8)
1.6 (.2-2.9)

5 0.1-.8)

2.3 {(1.5-3.00

7.6 (6.2-8.9)

&66.3 (58.6-73.9)

residual

123.7 (98.8-148.5)
.7 (0-1.6)

.5 (0-1.0)

8 (0.4-1.1)

3.1 (2.1-4.0)
50.8 (44.9-56.6)

residual

37.5 €24.1-50.8)
41.7 (34.4-48.9)
35.6 (31.4-39.7)
147.4 (141.5-153.2)
118 (112.3-123.6)
186 (173.4-198.5)

residusel

46.9 (31.6-62.1)

27.4 (21.5-33.2)

14.6 €11.8-17.3)

34.4 (31.4-37.3)

36.6 (33.4-39.7)

95.5 (B7.2-103.7)

Provincial

163.B (154.7- 172.8)
1.4 (1.0-1.7)

.2 €.0-.3)

2.3 €2.1-2.4)

2.5 (9.1-9.8)

63.7 (61.1-66.2)

Provincial

115.3 (107.4-123.1)
1.3 (.9-1,6)

.3 (.1-.4)

1.1 (.9-1.2)

4.3 €3.9-4.6)

42.4 (40.8-43.9)

Provincial

40.6 (36.0-45.1)
30.3 (28.3-32.2)
25.5 (24.3-26.6)
124.3 (122.7-125.8)
104.8 (103.2-106.3)
208.7 (203.3-212.804)

Provincial

30.1 (256.2-34.0)
20.4 (18.8-21.9)
12.6 ¢11.8-13.3)
32.6 (31.8-33.3)
39.8 (3B.8-40.7)
116.9 (114.1-119.6)



Laviii

APPENDIX E
Year of Reporting to DIAND by the year of Occurrence of Death

year 1981 1982 1983 1984
1954 1

1955 1

1956

1957 2 1 1

1958

1959 1

1960 1

1961 1 3 ok
1962 2
1963 3 2
1964 1 1 1 1
1965 1
1966 4 2

1967 3 5 2 4
1968 1 2

1969 4 4 4 2
1970 10 9 3 4
1971 14 2 ) 7
1972 6 5 7 3
1973 13 6 12 7
1974 19 10 13 7
1975 14 10 12 8
1976 32 14 9 9
1977 33 13 15 14
1978 56 32 21 15
1979 418 60 38 32
1980 1428 424 91 42
1981 1398 453 82
1982 1276 475
1983 1357
Total 2060 1996 1975 2078

Year of Death tabulated by Year of Processing on DIAND Event file
** Four desths were reported in 1983 with date of death prior to 1961

1st 67.3%
2nd 21.8%
3rd 3.6%
4th 1.7%
5th 1.2%
6th 0.6%

over 6 years 3.6%

Mean percentage of deaths reported from preceding years.





