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ABSTRACT 

Aithough the prevalence of diabetes arnong Aboriginal North American Indian 

populations has been described as "epidemic", the epidemiology of the disease among the 

Métis has not yet been investigated. The source of data for this research was the Aboriginal 

Peoples Survey (APS). Analysis was conducted on the self-identified Métis populations of 

Manitoba, Saskatchewan and Alberta Cornparison groups included APS self-identified 

North American Indians of the same three provinces and the general Canadian population. 

Univanate, bivariate and muitivariate statistical analyses were performed to descnbe the 

data set and test relationships among variables. Multiple logistic regression was performed 

to test etiological hypotheses regarding the determinants of diabetes and other chronic health 

conditions. 

The crude diabetes prevalence among the Métis (6.1%) is slightly less than that 

reported by North American Indians (7.3%) and twice the general Canadian rate (3.0%). 

The pattern of diabetes among the Métis of western Canada is similar to that established 

arnong other North Arnerican Aboriginal populations. Risk factors include age, sex, 

obesity, level of physical activity, and socioeconomic indicators. The negative impact of 

diabetes upon the lives of those afflicted was demonstrated in this research. Métis 

participants with diabetes were more likely than those without diabetes: (1) to report their 

health status as poor; (2) to report activity limitations, difficulties with mobility and the need 

for assistance in activities of daily living; and (3) to report significantly higher prevalence 

of hypertension, heart problems and sight impairment. 



The results of thïs research represent the first detailed analysis of diabetes among the 

Métis of western Canada. The APS data set has been useful in establishing diabetes as a 

significant problem among the Métis and in providing evidence of  the patteming of diabetes 

in the population. However, the APS was subject to limitations which impacted on the 

quality of the derived results. Primary research within Métis communities must be 

conducted to verify the general trends demonstrated through this research and to establish 

an accurate picture of the epidemiology of diabetes among the Métis. 
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CHAPTER ONE 

INTRODUCTION 

Tt is well understood that population health and disease patterns are tied to social, 

econornic and political forces in addition to genetic, environmental and lifestyle factors. 

The historical context out of which contemporary Aboriginal North Arnencans' heaith and 

disease patte-ms arose 1s particularly important because few groups have experienced the 

sarne types of prolonged extemal pressures as they have. Historically, sustained contact with 

Europeans brought economic disruption, increased violence, epidemics of new diseases and 

social disorganization. The combined effects ofthese factors operating over several hundred 

years served to reduce population size through increased mortality and changes in marriage 

and fertiliîy patterns. The consequences of "contact" are still being realized today. 

Aboriginal North American groups are in a disadvantaged position vis-à-vis general 

Amencan and Canadian populations in many areas, including health. Aboriginal 

populations in both Canada and the United States consistently demonstrate higher all-cause 

mortality rates and lower life expectancies at birth compared to their respective national 

populations @hoades et al., 1987; Young, 1994). Pnor to the 1960's a major contributor to 

Aboriginal peoples' morbidity and mortality was infectious diseases. The disease pattern of 

Abonginal people has now becorne more similar to that of their respective national 

populations. Although Aboriginal people remain at increased risk for infectious diseases 

relative to non-Aboriginal people, chronic diseases, such as cardiovascular disease, some 

cancers, and diabetes, have now also become major contributors to morbidity and mortality 

(Young, 1994). 



Background of the Study 

The word epidemic has been used to descnbe the prevalence of diabetes among 

contemporary Aboriginal North Amencan populations. Diabetes arnong Aboriginal North 

Amencans is alrnost exclusively type 2, fomerly referred to as non-insulin-dependent 

diabetes mellitus [NIDDM], which is characterized by an insidious, often asyrnptomatic 

onset, ketosis resistance, a lack of islet cell antibodies, and initial high concentrations of 

insulin, with diagnosis occurring later in life than for type 1 diabetes (Knowler et ai., 1983). 

Prior to 1940 the prevalence of diabetes arnong Aboriginal Americans was reportedly low. 

West (1 974) reviewed several reports published prior to 1940 in which the rarity of diabetes 

is cited among Oklahoma Indians, Indians of the Southwest, Alaska Natives and northem 

Canadian Eskimo and Indians. Whereas the prevalence of diabetes among Abonguial North 

Amencans was probably universally low pnor to 1940, the prevalence is now highly 

variable. In the United States, the Pirna Indians of Arizona have the highest recorded 

prevalence of diabetes among al1 populations for which the disorder has been reported; 

approximately 50% of Pima hdians aged 35 years and older have been diagnosed with 

diabetes (Knowler et al., 1990). The lowest prevalence of diabetes is found among Alaska 

Natives. in fact, the overall prevalence of diabetes among al1 Alaska Native groups is lower 

than the United States "al1 race" rate. (Variation among Alaska Natives exists, with the 

prevalence lowest among Alaskan Eskimo and higher among Alaskan Aleuts and Indians). 

However, according to recent surveys, the incidence of diabetes among al1 Alaska Natives 

is increasing, leading researchers to daim that diabetes is no longer a rare disease arnong 

this group (Schraer et al., 1988; 1993). 
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The snidy of diabetes arnong Canadian Aboriginal groups has proceeded more slowly 

than among American Indians. As late as 1987, Momson and Mao acknowledged that little 

was known about the epidemiology of diabetes among Canadian Aboriginal people (1987). 

Young et al. (1990) completed the first national survey of previously diagnosed diabetes 

among the registered hdian and Inuit population of  Canada. Diabetes prevalence was 

lowest arnong the Inuit and lndians of the Northwest and Yukon Temtories and British 

Columbia and highest among Indians in Atlantic Canada. The prevalence of diabetes arnong 

Canada's Aboriginal peoples was determined to be 2-5 times higher than the general 

Canadian population in al1 provinces except British Columbia and the Northwest and Yukon 

Temtories. The epidemiology of diabetes among Canada's other official Aboriginal group, 

the Métis, has not yet been investigated. 

Factors accounting for the rapid increase in diabetes incidence among some 

Abonginal groups since 1940 and the contemporary wide vanability in diabetes prevalence 

is the subject of great debate among clinicians and acadernics. Both genetic and 

environmental factors have been implicated. Much of the information that is known about 

the etiology of diabetes among Aboriginal North Arnericans has corne fkom the Pima Indians 

of Arizona who have participated in a longitudinal study of the detenninants and 

consequences of diabetes since 1965. While research among other Aboriginal groups is 

limited and less complete, risk factors identified arnong the Pima have been determined for 

other groups as well. Identified risk factors for diabetes include parental diabetes (having 

one or more parents with diabetes), admixture status (groups with the greatest proportion of 

Abonginal ancestry are at greater risk for diabetes than groups with greater proportions of 

non-Aboriginal ancestry), obesity, diet and physical activity levels. 



The seriousness of diabetes is reflected in the severe forms of vascular complications 

common to the disease including retinopathy, nephropathy resulting in end-stage rend 

disease, peripheral neuropathy and vascular diseases. By 1982 the rate of diabetes-related 

mortality among Aboriginal Amencans and Alaska Natives was twice the United States "all- 

race" rate (Gohdes, 1986); for the period 1984-1986 this rate had increased to 2.5 times that 

of the United States "all-race" rate (Gohdes et al., 1993). Mao and associates (1986) 

examined mortality among Canadian reserve populations (excluding the provinces of 

Nedoundland, New Brunswick and British Columbia, and the Temtories) for the years 

1977-1982. The risk of death fiom diabetes for Aboriginal women and men was 4.1 and 2.2 

times that of Canadian women and men, respectively. These statistics are alarming 

considering the reported rarity of diabetes ody forty years earlier. 

Métis 

There is no simple answer to the question "Who are the Métis?". In one sense the 

Métis can be defined as a group of people who emerged through the unions of Aboriginal 

North Ameîicans and the British and French, prirnarily in relation to the fur trade. Taken 

to the extreme, the term Métis can be used to refer to al1 individuals of mixed Aboriginal 

and EuropeanEuro-Canadian ancestry. However, this strictly biological definition fails to 

capture the social and historical context out of which the Métis emerged, and as Peterson 

and Brown (19855) suggest, it 

"seems to confuse or muddle an historically 
based political and ethnic identity with the 
genetic atiributes of individuals, regardless 
of their ethnic or cultural identities." 



The Métis National Council (MNC) makes a distinction between 'métis' and 'Métis': 

"Wriîten with a srnall 'm', métis is a racial 
term for anyone of rnixed Indian and European 
ancestry. Written with a capital 'M', Métis 
is a sociocultural or political tem for those 
originally of mixed ancestry who evolved into a 
distinct indigenous people during a certain 
historical period in a certain region in Canada'' 
W C ,  1984 cited in Peterson and Brown, 1985:6). 

More specifically, "the Métis people form 'a 
distinct indigenous nation with a history, 
culture and homeland in western Canada' 
consisting specifically of the descendants 
of those who were dispossessed by Canadian 
govemment actions f?om 1870 on." 
(Peterson and Brown, 1985:6). 

The health status of the Métis as a distinct Aboriginal group has not yet been 

investigated. As Aboriginal ancestry has been established as one of the major risk factors 

for diabetes, the Métis may be at increased nsk compared to the non-Aboriginal Canadian 

population. At the present time nothing is known about the nature of this risk. 

Aboriginal Peoples Survey 

The source of data for this research was the Aboriginal Peoples Survey, a post-censal 

survey conducted by Statistics Canada in 199 1. The Aboriginal Peoples Survey (APS) is the 

first survey conducted by Statistics Canada resticted to the Aboriginal populations of 

Canada. The purpose of the APS was to provide comprehensive data on the lives of 

Canada's Aboriginal peoples, specifically those individuals who claimed to identiQ with an 

Aboriginal group. The APS includes questions relating to employment, language, rnobility, 

health, lifestyle and housing- 
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Analysis was conducted on the Métis populations of Manitoba, Saskatchewan and 

Alberta. Analysis was restncted to these three western provinces because the majority of 

the Métis population of Canada is concentrated in these provinces; close to seventy-five 

percent (75%) of individuals who self-identified as "Métis" on the APS reside in Manitoba, 

Saskatchewan and Aiberta (Statistics Canada, 1993). Cornparison groups included APS self- 

identified North Amencan Indians living in Manitoba, Saskatchewan and Alberta and the 

non-Aboriginal Canadian population. Data for the non-Abonginal Canadian population 

were derived fiom census reports, the 1991 General Social Survey and the 1994-95 National 

Population Health Survey. 

Purpose of the Research 

The purpose of this research was: (1) to determine the prevalence of diabetes, risk 

factors and complications among the Métis and North Amencan Indians of Manitoba, 

Saskatchewan and Alberta; (2) to test hypotheses related to diabetes etiology among the 

selected Abonginal study groups; (3) to evaluate the usefulness of the Aboriginal Peoples 

Survey data set for research on the health of Aboriginal Canadians. 

Significance of the Research 

As there has been no published research on the health and disease patterns of the 

Métis as a distinct Canadian Aboriginal population, this research will provide valuable 

baseline iaformation on the epidemiology of diabetes arnong the Métis. SpecificalIy, 

estimates of diabetes prevalence, risk factors and complications were generated which will 

add to our understanding of the burden and impact of diabetes among Aboriginal Canadians. 

Directions for fùhtre research were identified as a result of this work. 



Research Questions 

Epidemioiogy of Diabetes Mellitus 

Descriptive data collected: 

1. What is the self-reported prevalence of diabetes mellitus (DM) among self-identified 
Métis and North Amencan Indians residing in Manitoba, Saskatchewan and Alberta 
and non-Aboriginal Canadians? 

2. How is DM distributed among the selected study populations according to 
geographic regions, age-sex groups and socioeconomic classes? 

Specific hypotheses tested: 

A variable was created combining age, ability to speak an Aboriginal language, and 
participation in traditional activities which served as an indicator of Abonginal 
ancestry. 

The prevalence of diabetes rnellitus will be greatest among self-identified Aboriginal 
Canadians who are older, speak an  Abonginal language well enough to cany on a 
conversation, and participate in traditional activities. 

Persons with diabetes rnellitus are more likely to have greater Abonginal ancestry, 
higher BMI (body mass index) and be less physically active. 

Persons with diabetes rnellitus are more likely to experience chronic CO-morbid 
conditions. 

Bill C-3 1 registrants will be at greater risk for diabetes than non-registrants and their 
removal from the non-status Indian population will decrease the prevalence of 
diabetes in the latter group. 

Methodological Issues 

What impact do self-reported data have on the accumulated scientific knowledge 
about the epidemiology of chronic disease? 

What are the possible limitations of the design, methodology, and data of the APS 
and how does this impact upon the derived results? 



Controversies and Limitations 

E tiology 

Type 2 diabetes mellitus is a camplex disease with a multifactonal etiology involkg 

genetic and environmental factors. Little is known about the etiology of diabetes arnong 

Aboriginal North Amencan populations. The Pirna are the only group arnong whom 

prospective research on the epidemiology of diabetes has been conducted, consequently 

most of our knowledge upon diabetes derives from this research. The role diabetes risk 

factors identified arnong the Pima play in the devehpment of diabetes in other Aboriginal 

North Amencan groups has not yet been well established. Most of the research conducted 

arnong other Aboriginal groups has involved investigation of the associations established 

through the Pima study. Such studies, completed among several Aboriginal populations, are 

important because they have provided fùrther support for the associations between suspected 

risk factors and disease. However, in order to further our understanding of diabetes etiology, 

prospective studies among other Aboriginal groups besides the Pima will have to be 

conducted. 

Most of the published data describing the extent of diabetes among Abonginal North 

Amencan populations are comprised of prevalence rather than incidence data. Prevalence 

is a measure of the number of individuals in a population who have a disease at a particular 

point in time. Prevalence is an especially important measure for chronic disease because it 

represents the burden of a particular condition in a population. Incidence is a measure of the 

number of new cases of disease which develop in a population over a period of time and can 

be used to make inferences about risk of disease. The differences are important. Incidence 
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is the basic tool of etiologic studies because it provides a direct measure of risk. Prevalence 

does not necessarily indicate risk because it reflects both duration and incidence (Mausner 

and Kramer, 1985). 

The above limitation is important in regard to those diseases not under genetic 

control. However, for genetic diseases inherited according to Mendelian principles, 

prevalence (a measure of the abnormal phenotype) is a function of genotype and therefore 

may be used to estimate the probability or risk of disease. Chronic diseases such as diabetes 

present a special challenge because although they aggregate in families, and rnay be 

inherited according to Mendelian principles, the rnajority have complex multifactorial 

etiologies. Thus, in addition to genotype, other factors influence the manifestation of the 

disease endpoint (Sing et al., 1985). Although estimates of developkg &sease are not as 

easily determined for chronic diseases, prevalence data remain an important source of 

information supporting a genetic etiology. 

Much of the research on diabetes among Aboriginal North Americans has been 

conducted using cross-sectional surveys, in which data about risk factors and disease status 

are measured at the same time. Cross-sectional studies do not directly contribute to our 

understanding of the etiology of a disease because the temporal sequence of events which 

is necessary for drawing causal inferences cannot be established. The Aboriginal Peoples 

Survey is an example of a cross-sectional study; data on prevalence of disease, risk factors 

and complications were collected simultaneously. While inferences about causation cannot 

be drawn with the APS data set, testing for associations between diabetes and risk factors 

. previously identified for other Aboriginal populations can be accomplished As there has 
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been no previous research on diabetes among the Métis, searching for associations between 

disease and risk factors is a fundamental first step. 

Ascertainment 

In order to determine the tnie prevalence of diabetes in a population, screening 

surveys using oral glucose tolerance tests would have to be performed (Young, 1994). 

Estimates of diabetes prevalence reported for many of the Abonginal North Amencan 

diabetes studies have been based on previous diagnosis, derived through review of medical 

records, self-reports of disease status or review of national registers. Prevalence estimates 

based on previous diagnosis often result in underestimates as only clinically diagnosed cases 

of diabetes are reported and undiagnosed cases, which may be discovered via screening 

surveys, remain undetected. Zimmet (1982) reports results of a nurnber of screening surveys 

completed among various populations which indicated that for every reported case of 

diabetes, there existed at least one or two undiagnosed cases. Similar results were found for 

the United States National Health and Nutrition Examination Survey completed during 

1976-1980 (Harris et al., 1987). As data collected for the APS are based on self-reporting, 

underestimates of diabetes prevalence may also result. 

Ethnicity is another variable for which self-reporting may have significant effects on 

the results of this researck hdividuals participating in the APS were asked to indicate the 

Aboriginal group with which they identified. Possible responses included "North American 

Indian", "lnuit", "Métis" and "Another Aboriginal group". As çtated previously, Aboriginal 

ancestry is one of the suspecteci risk factors for diabetes. Because much confusion exists as 

to the use of the ethnic classification, "Métis", highiy variable proportions of Aboriginal 
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ancestry wivill probably be represented by those self-identiwg as "Métis". Individuals self- 

identifying as "Métis" may have based their identification on biological or socio- 

~~ltural/hi~tot-ical grounds or a mixture of both. Thus, the category "Métis" may include 

individuals who can trace their ancestry back to the Métis origins at Red River (or earlier), 

to those for whom admixture occurred in this generation (Sawchuk, 1978). There is no 

possible way to determine genealogy fiom the APS data. However, a variable was 

constmcted which may prove useful as a surrogate for admixture status. Future research on 

diabetes among the Métis should include genealogical analysis in order that ancestry be used 

as an explanatory variable. 

Sampling Methodology 

The sample design used for the APS was not self-weighting but involved stratified 

multi-staged sarnpling, resulting in unequal probabilities of selection. Weights were applied 

to each record in the data set to account for smpling probability, non-response and non- 

coverage. The fuial weights are in place so that the APS sample is representative of the 

census Aboriginal population, excluding those reserves and cornmunities that were 

incompletely enurnerated. The effects of the application of weights on the reliability of the 

results was explored. 

Missing Data 

Some of the factors implicated in diabetes etiology are not well represented in the 

AP S data set. For exarnple, individuals partici pating in the APS were asked if they had been 

told by a health care professional that they had diabetes. No distinction was made between 

type1 and type 2 diabetes, neither was there a question asking if insulin or other medications 
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were required to manage diabetes. Diabetes in Aboriginal populations is almost exclusively 

type 2 (Young, 1994). In addition, type 1 diabetes is rare in many populations and type 2 

diabetes represents approximately 8595% of al1 diabetes cases in developed countries 

(Zimmet, 1982). An assumption will be made that the vast majority of cases of diabetes 

reported in the APS will be type 2; therefore al1 reported cases of diabetes will be included 

in the analysis as type 2. 

Aboriginal ancestiy has been identified as a nsk factor for onset of diabetes. No 

information specific to proportion of Aboriginal ancestry is available in the APS data set. 

As stated previously, a composite variable was constructed which was intended to act as a 

measure of admixture. 

Very little dietary data were collected for the APS. Although diet is implicated in 

diabetes etiology, the precise role of specific foods is not well understood, prirnarily due to 

the complex nature of the research on the relationship between diet and disease (Young, 

1994). Mausner and Kramer ( 1985) cite two problems in determining disease etiology that 

may have relevance at this point. First is the differential effect of factors on incidence and 

course of disease. High carbohydrate ingestion is known to exacerbate the course of illness, 

but its impact as an independent variable in diabetes incidence may not be as significant 

(BarceIo, 1996). Another problem concems the long Latent perîod in chronic illnesses; it is 

difficdt to link antecedent events (e-g., childhood dietary patterns) and outcome (e-g., adult 

omet diabetes) when duration of latent period entails years. The lack of dietary information 

available in a cross-sectional study, such as the APS data set should not present a large 

problem because causal relationships cannot be established. 
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Another identified diabetes nsk factor is parental diabetes statu. No data on this 

variable are avaiiable in the APS data set. Future research on the Métis should include this 

vital aspect of diabetes etiology. 

Finally, the APS data set does not contain variables specific to some important 

diabetes-related complications (e-g., kidney disease, specific cardiovascular conditions, 

opthalmologoic complications, amputations). Diabetes-related complications were inferred 

through cross-tabulation of diabetes and other health problems (e.g., hypertension, arthritis) 

hy se1 f-reported disability levels. 

Strengths 

Notwithstanding the above limitations, the study of diabetes arnong the Métis 

through analysis of the APS provided a significant and original contribution to the 

knowledge on diabetes among Aboriginal North Amencan populations. Because a large 

sample of Aboriginal people from across Canada were included in the APS, analysis of the 

data set affords the potential to capture a true national picture of the extent and magnitude 

of the health statu of Canada's Aboriginal peopIes. The study completed by Young and 

associates (1990), although comprehensive and significant in its contribution to diabetes 

epiderniology, involved only a portion of Canada's Aboriginal population (Le., registered 

Indians and Inuit). The APS includes a11 of Canada's officially recognized Aboriginal 

groups: North American Jndians (registered and unregistered), the Inuit and the Métis. 

Because 75% of the Métis reside in Manitoba, Saskatchewan and Alberta, a comprehensive 

picture of diabetes among Canada's Métis was achieved In s m a r y ,  analysis of the APS 

provided the opporhinity for investigation of diabetes epidemiology among Canada's 

Aboriginal populations on a scale which could not be achieved through independent suveys. 



CHAPTER TWO 

REVIEW OF THE LITERATURE 

Epidemiology of Type 2 Diabetes among Aboriginal North American Populations 

Prevaience 

The first estimates of diabetes prevalence among Aboriginal North American 

populations were published in the 1940's and research among various tribes has continued 

to the present time. Wide variation in contemporary prevalence has been demonstrated 

among Canadian and American Aboriginal populations. Cornparisons of estimates across 

culture group, geography, li festy le, physical characte ristics and ancestry have been 

completed in an atternpt to unrave1 diabetes etiology. However, cornparisons across 

populations are hampered by the use of  different study methodologies and diagnostic 

criteria. Published estimates of prevalence arnong Aboriginal North American populations 

have been derived from retrospective analyses of health records, which provided the 

numben of living individuals diagnosed with diabetes at the time for the review, and fiom 

screening surveys. The limitations of basing prevalence estimates on previous diagnosis 

were discussed in the preceding chapter. Screening surveys have the potential to provide 

more accurate estimates of prevalence because they allow for the determination of known 

and newly diagnosed cases through measurement of participants' blood glucose levels. 

However, a potential problem of screening surveys is selection bias. A selection bias can 

result when volunteer samples are used (Abrarnson, 1984). Many samples upon which 

screening for diabetes has been completed have been volunteer. It is possible that those who 
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volunteer are systematically different fkom those who do not participate. A selection bias 

can affect the representativeness of the sample and therefore, the validity of the denved 

results. 

Another potential problem affecting the comparability of published prevalence 

estimates concems use of different diagnostic criteria. Interpretation and cornparison of 

estimates is hampered through the use of different mesures of plasma glucose (i-e., casual 

plasma glucose, fasting plasma glucose, and oral glucose tolerance testing). Most recent 

work has adhered to the standard criteria set out by the National Diabetes Data Group 

(NDDG) (1979) and the World Health Organization ( 1985), making cornparisons more 

meaningful. (New criteria for the diagnosis of diabetes mellitus have recently been released 

by the Expert Cornmittee on the Diagnosis and Classification of Diabetes Mellitu, 1997). 

Even when different methodologies and diagnostic critena are considered, significant 

differences in the prevalence of diabetes exist between countries, and between different 

groups within the same country (Zimmet, 1982). 

Canada 

Young and associates ( 1990) estimated the prevalence of diabetes among Canada's 

registered Indian and Inuit populations and tested hypotheses related to diabetes etiology. 

Data were obtained from the Medical Services Branch (MSB), the federal agency 

responsible for health services to Canada's registered hdian and Inuit populations. 

Estimates of diabetes prevalence were based on previously diagnosed cases of diabetes. As 

data were not available for al1 eligible Aboriginal communities, the authors estunate that the 

communities for which data were available represent approximately 76% of the total Inuit 

and on-reserve registered Indian population of Canada. 
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Age-sex adjusted prevalence was determined to be greatest among M a n s  of 

Atlantic Canada (8.7%) and Ontario (7.6%), moderate for Indians fiom Saskatchewan, 

Quebec, Alberta and Manitoba, (3.9%-5.7%) and lowest for Indians and huit of the 

Northwest and Yukon Temtories and British Columbia (0.3%-0.9%). 

Cornparisons across language family, culture area and geography were completed 

to explain rate variability. Regression analyses were completed on the national sample as 

well as within Algonkian, Athapaskan, and Eskirnoan language families. Among the 

national sample, the six best predictors of diabetes were latitude (rates are higher in southem 

than northern latitudes), and the following composite language phylum-culture area 

variables: Northeast-Algonkian, Northeast-Iroquoian, Subarctic-Algonkian, Plains-Siouan, 

and Plains-Algonkian. The authors conclude that both environmental and genetic 

mechanisms are involved in diabetes etiology. Specifically, the variable latitude represents 

the extent of the influence of broader Canadian sociev and subsequent changes to 

Aboriginal lifestyle. The composite language phylum-culture area variables represent 

language families in specific culture areas, where language farnily serves as an index of 

genetic relationship. 

The pattern of variation reported by Young and associates (1990) has been 

documented in other studies. The overall prevalence of diabetes among 3 0 Cree/Oj ibwa 

comunities (Algonkian) in northern Ontario and Manitoba was 2.8%, based on previous 

diagnosis. Considerable variation by age-group was evident; 5.3% of those aged 25-44 were 

diagnosed with diabetes, 12.6% of those aged 45-64, and 9.6% of those aged 65 years and 

older (Young et al., 1985). Montour and Macauley (1 985) completed a chart review in 198 1 
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on 544 registered Mohawk Indians aged 45-64 years, from the Kahnawake reserve in 

Quebec. Diabetes prevalence among this group was estimated to be 12%. Evers and 

colleagues (1 987) report a diabetes prevalence of 9.8%, based on previous diagnosis, for 

Indians living in two southwest Ontario uidian communities composed of Oneida, Chippewa 

and Muncey bands. Similar age variation was noted, with prevalence ranging fiom 1% 

among those aged 15-24 yean to 44% for those aged 75 years and over. Young and 

associates (1 992) estimated diabetes prevalence among the Inuit of Northwest Territories 

and Athapaskan tibes ofNorthwest and Yukon Territories to be less than one percent, based 

on previous diagnosis. 

Fox, H a i s  and Whalen-Brough ( 1994) estimated the overall prevalence of diabetes 

arnong Cree and Ojibway registered Indians from 28 communities in northern Ontario to be 

4%. Estimates were based on a registry of previously diagnosed cases. Considerable age 

variation was found, with less than 1% of those aged 15-24 having received a diagnosis of 

diabetes to 18% of those aged 55-64 years, and 15% of those aged 65 years and over. Pioro, 

Dyck and Gillis (1996), estimated diabetes prevalence among Saskatchewan reserve 

residents based on a survey conducted by the Saskatchewan region of Medical Services 

Branch (MSB) on numbers of diagnosed cases of diabetes arnong al1 Saskatchewan reserves. 

The crude diabetes prevalence for reserve residents aged 20 years and over was 6.2%. Age- 

specific prevalence ranged from 1% among those aged 20-29 years, to 23% for those aged 

60-69 years, and 17% for those aged 70 years and over. Harris and colleagues (1997) 

completed a comrnunity-wide prevalence survey using oral glucose tolerance tests in a 

remote northem Ontari O reserve community . The overall crude prevaience among 
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participants aged 10 years and older was 17.2%. Age-sex-specific rates ranged fiom 

approximately 4% among females aged 10-19 years, to 54% and 45% for females and 

males, respectively, aged 50-59 years, and approximately 50% for males and 45% for 

females aged 60 years and over. 

United States 

Variation in diabetes prevalence among American Indians is also found along 

geographic and tribal lines. Diabetes estimates have been derived for significantly greater 

numbers of tribes than is the case in Canada. The large literature will not be reproduced 

here; rather patterns will be outlined. Valway and associates ( 1993) analyzed Indian Heafth 

Service (MS) out-patient data for 1987 to denve national and regional estimates of lmown 

cases of diabetes among users of MS facilities (MS is the federal agency responsible for 

Indian health services in the United States). Data were collected from 432 DIS facilities 

across the United States, which provide health services to approximately 86% of the 

estimated total 1987 MS service population. 

The age-adjusted prevalence of diabetes among Amencan Indians and Alaska 

Natives was 69/1000 for al1 age-groups and 88.V 1000 for those aged 15 years and older. 

The lowest prevalence was 15.3/ 1000 for Alaska, while the highest was 1 l9.Y 1000 for the 

Tucson area. The risk of diabetes was greater for Arnerican Indians compared to the general 

United States population, nationally and in al1 IHS areas except Alaska where the risk for 

diabetes was lower for Natives. The rates were generally greatest among tribes of the 

southwest with the exception of the Navajo area where rates are lower than those found 

among other southwest tribes. These trends are confirmed in previous tribe-specific studies 
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(Bennett et al., 1976; Carter et al., 1989; Sugarman and Percy, 1989; Knowler et ai., 198 1, 

1990). Prevalence was also high for Indians of North and South Dakota and Minnesota and 

was confinned in other studies (Brosseau et al., 1979; Brosseau, 1993; Lang, 1985; Rith- 

Najan-an et al. 1993). Lower prevalence of diabetes is found among Indians in the Portland 

(Northwest United States) and Alaskan areas, also confmed by previous research (Freeman 

et al., 1989; Schraer et al., 1988). 

Pathogenesis 

Prospective studies arnong high rïsk populations for type 2 diabetes mellitus indicate 

that in subjects with normal glucose tolerance, both hyperinsulinemia [Naunians (a 

Micronesian population), Pima, Mexican Arnencans] and insulin resistance (Pima) predicted 

the development of diabetes (Hafier et al., 1990; Zirnmet, 1992; Knowler, 1993). Some 

controversy exists as to whether insulin resistance or hyperinsulinemia represents the 

primary metabolic defect leading to the development of overt diabetes. Through prospective 

studies arnong non-diabetic Pima, it was discovered that the earliest detectable metabolic 

abnomality arnong those who eventually developed diabetes kvas insulin resistance. hsulin 

resistance was similarly found to be the earliest detectable metabolic abnomality arnong a 

group of glucose-tolerant Mexican Americans (Gulli et al., 1992). Should the primary 

metabolic defect involve insulin resistance, then hyperinsulinemia results as a compensatory 

response in an attempt to maintain glucose homeostasis. The transition h m  normal glucose 

tolerance through to diabetes is due to the development of an insulin secretoiy defect; beta 

cells lose their ability to respond to insulin resistance by producing cornpensatory amounts 

of insulin. 
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Zimmet (1992) cites numerous animal mode1 studies which provide support for 

hyperinsdinemia as the initial defect. Should excess insulin represent the prirnw endocrine 

defect then insulin resistance may occur as a response to hyperinsulinemia through a down- 

regulation of both insulin-receptor and post-receptor events (Gulli, 1992). Whatever the 

initial defect, a cycle develops between insulin resistance and hyperinsulinemia in an 

atternpt to maintain normal glucose homeostasis. Eventually, pancreatic decompensation 

occurs resuiting in diabetes. 

E tiology 

Insulin Resistmce Syndrome - Syndrome X 

The most recent theory concerning the etiology of diabetes is that it is part of a 

constellation of disorders that have as the underlying cause insulin resistance. Reaven 

(1988) described "Syndrome X" (also termed Insulin Resistance Syndrome - RS) as the 

association of insulin resistance, hyperglycemia, hyperinsulinemia, dyslipidemia (increased 

very-low-density-lipoprotein [VLDL] triglycende and decreased high-density lipoprotein 

cholesterol PL-cho l ] ,  and hypertension. Reaven claimed that these changes tend to occur 

in the same individuals and that they are important in the etiology of coronary artery disease 

(CADI- 

According to Reaven (1988), resistance to insulin-stimulated glucose uptalre is a 

common problem. Reaven and associates measured glucose uptake in nomo- and 

hyperglycernic subjects. Little difference was found in the level of insulin resistance 

between those with impaired glucose tolerance (IGT) and those with diabetes. Interestingly, 

there was a threefold difference in glucose uptake among those with normal glucose 
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tolerance. In fact, some individuals with normal glucose toierance were as insulin resistant 

as those with IGT. Thus, by itself, insulin resistance is not sufficient to produce diabetes; 

changes in the functioning of pancreatic beta-cells are also required. hsulin resistant 

individuals demonstrating normal glucose tolerance were able to compensate by secreting 

more insulin. This is why individuals with varying degrees of insulin resistance can have 

similar degrees of glucose tolerance. However, according to Reaven, there is a price to be 

paid for hyperinsulinemia -- narnely the development of hypertension and CAD. 

The Insulin Resistance Syndrome has not received unqualified support in the 

literature. Both hyperinsulinemia and insulin resistance have predicted the development of 

diabetes in high-risk populations. However, support for an association between insulin 

resistance and hypertension is not strong. Most studies demonstrating a relationship are 

cross-sectional, preventing judgement on whether insulin resistance predated hypertension 

(Zimmet, 1992). Considerable support, however, is mounting for a relationship between 

hyperinsulinemia and CAD. Support for increased rïsk of coronary heart disease related to 

hyperinsulinemia and insulin resistance comes From studies arnong Mexican Arnencans 

living in San Antonio (Ferramini et al., 199 1; Hafier et al., 1992), Australian Aborigines 

and some European and migrant Asian Indian populations (Zimmet, 1993). However, 

evidence challenging the association between insulin resistance and coronary heart disease 

(CHD) comes from the Pima Indians, the Maricopa and Tohono O'odham (Papago) of 

Arizona (Howard et al., 1996). The Pima, dong with 12 other Amerkan Indian hibes from 

Arizona, Oklahoma and North and South Dakota have participated in The Strong Heart 

Study, the purpose of which is to examine CHD and its risk factors in Amencan Indians. 
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While prevalence of diabetes was high in al1 three centres (40% of those aged 45-75 in the 

Dakotas and Oklahoma; 70% for the same age grouping in Arizona), low rates of 

hypertension and dyslipidemia were found. Rates of CHD were significantly lower among 

Arizona Indians compared to Indians fi0111 the Dakotas and Oklahoma. Possible 

explanations for the low rates of CHD among the groups with the highest diabetes 

prevalence include smoking habits and variation in genetic admixture. The frequency of 

smoking was significantly higher among Indians in the Dakotas and Oklahoma, and Indians 

from the Arizona centre reported less Caucas ian genetic admixture (based on participant- 

reported grandparent ethnicity) (Howard et al., 1996). Stem (1995) surmises that the 

diabetes-cardiovascular link may be a characteristic of Caucasian populations. 

Genetic Susceptib ility 

Although diabetes has been established as a complex genetic disorder, the precise 

genetic defect(s), the mode of inheritance, and the numbers of genes involved have not yet 

been established. Evidence for genetic susceptibility to diabetes has been drawn from high- 

prevalence populations. Among the Pima, the Seminoles of Florida and Oklahoma and the 

Naunians, the frequency distributions of fasting and 2-hour glucose were determined to be 

bimodal which is suggestive of a single-gene mode of inheritance (Rushforth et al., 1971; 

Elston et al., 1974; Zimmet, 1979). Glucose distributions in most other Aboriginal 

American and Caucasian populations are unirnodal suggesting multiple-gene mode of 

inheritance (Zimmet, 1979; Young, 1994). Among the Pima the distribution of in vivo 

insulin action was determined to be a mixture of three overlappinç Normal distributions 

suggesting a single-gene codominant mode of inheritance (Bogardus et al., 1989). In 
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addition, family membership was found to be a more important determinant of in vivo 

insulin action among the Pima than "environmental" factors such as weight gain, aging and 

decreased physical activity (Lillioja et al., 1987). 

Further evidence for a genetic risk denves fiom population studies within which the 

prevalence of diabetes among subsets with different proportions of Aboriginal ancestry was 

compared. Lf the high prevalence of diabetes in Aboriginal North Arnencans is the resdt 

of a gene(s) which increase susceptibility to diabetes, then those groups with less Aboriginal 

ancestty would be expected to have Lower prevalence of diabetes while groups with the 

greatest proportion of Abonginal ancestry would be expected to have the highest prevalence 

(Knowler et al., 1990). 

Brosseau and associates (1979) report a strong hereditary tendency for diabetes 

arnong the Three Affil iated Tri bes of North Dakota (Arikara, Mandan and Hidatsa). Arnong 

full inheritance Indians (8/8), 22% were diagnosed with diabetes; 15% of those claiming 

between 4/8 and 8/8 had been diagnosed with diabetes, and 4% of those claiming less than 

4/8 Abonginal ancestry were diabetic. No noticeable differences in the lifestyles or 

environments of these groups were evident. The medicd records of the Three Aniliated 

Tribes were reviewed again in 1988. Arnong those diagnosed with diabetes, 92% were of 

greater than one-half Aboriginal ancestry (Brosseau, 1993). Aboriginal ancestry was 

positively associated with diabetes prevalence among the Cherokee ofNorth Carolina (Stein 

et al. 1965; Farrell et al., 1993), OkIahoma Indians (Lee et al., 1985), Muskogee Creek 

hdians of Oklahoma (Weiss et al. 1989), Alaskan Eskirno, Indians and Aleuts (Schraer et 

al., 198 8) and the Pima and Papago (Knowler et al., 1988). 
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A portion of the gene pool (approximately 30%) of Mexican Americans is denved 

from Native Amencan sources (Reed, 1974; Hanis et al., 199 1; Long et al., 199 1). If the 

excess prevalence of diabetes in Native Arnericans has a genetic component, then diabetes 

prevalence in Mexican Americans should correspond to the degree of Native Amencan 

ancestry. Gardner and associates (1984) studied the relationship between diabetes 

prevalence, obesity and degree of Native ancestry among Mexican Americans and non- 

Hispanic whites in San Antonio, Texas. The prevalence of diabetes increased as the degree 

of Native Amencan ancestry increased. 

Additional evidence supporting genetic involvement in diabetes etiology includes the 

high concordance rate of disease arnong monozygotic compared to dizygotic twins, familial 

aggregation in high prevalence populations, the high risk of diabetes in offspring of two 

parents with diabetes, and genetic marker studies (Zimmet, 1979,1992; Young, 1994). 

Obesity 

The association between obesity and diabetes is well established. Obesity refers to 

excess adipose tissue and it is suggested that use of the term be reserved for those situations 

in which there is evidence that the amount of body fat exceeds predetemined values (e-g., 

25 percent of total body weight in men and 30 percent in wornen) (Kuczmarski, Carroll, 

Flegal, and Troiano, 1997). In many research studies the term obesity is confiised with the 

term overweight, which refers to body weight for height that is in excess of reference values 

determined through population studies (Kuczmarski et al., 1997). 

Many measures of overweight and obesity have been used in diabetes research. One 

easily obtained measure of overweight is the body mass index or BMI. The BMI is a 
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rneasure of height for weight and is obtained by dividing body weight in kilograms by height 

in meters squared (Le., BMI= kglm2). Measures ofadiposity include percentage body fat 

(PBF) assessed by bioelectric resistance, computerized axial tornography (CAT) scans, 

aiceps and subscapular skinfold thickness, waist circurnference, and the waist- to-hip and 

waist-to-thigh ratios. 

Although BMI 1s highIy correlated with body fat, the B M  is not a m e  rneasure of 

obesity. Nevertheless, among a number of populations weight associated with a BMI of 

greater than 30 is generally a result of excess adiposity. Therefore individuals with a BMI 

of greater than 30 can generally be considered obese (Kuczrnarski et al., 1997). 

On the basis of data collected through population studies, BMI has been categonzed 

to reflect healthy weights and weights associated with increased risk for il1 health and 

disease. According to Canadian guidelines, a BMI of less than 20 may be associated with 

health problems for some people; a BMI between 20 and 25 is considered a good weight for 

most people; a BMI between 25 and 27 may lead to healîh problems in some people; and a 

BMI of greater than 27 is associated with increased risk of developing health problems. 

These guidelines are intended to assess body weight for adults aged 20 through 65 and do 

not apply to infants, children, adolescents, pregnant or breastfeeding women or adults over 

the age of 65 (Health and Welfare Canada, 1988). [A World Health Organization Expert 

Cornmittee recently made recommendations regarding the use of anthropometry at different 

ages to assess health, nutrition and social well-being (de Onis and Habicht, 199611. 

A strong association between generalized obesity and type 2 diabetes mellitus bas 

been reported in many populations (Barcelo, 1996). Interestingly, a centralized body fat 
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distribution (Le., excess adiposity above the waist) is associated with increased prevalence 

and incidence of type 2 diabetes, and may be more predictive for the incidence of type 2 

diabetes than overall obesity among some Native American, Mexican Arnencan and 

Caucasian populations (Warne et al., 1995; Hafier, Mitchell et al., 1992). 

Kelly West (1978), a highly influential figure in research on the epidemiology of 

diabetes among Native Americans, believed that obesity was the main factor responsible for 

hi& diabetes prevalence in Native Americans. He concluded that the duration of obesity 

was an important risk factor because rates of diabetes rose with each decade of obesity. 

While it is generally agreed that obesity is an important determinant of diabetes, it has been 

demonstrated that obesity is not solely responsible for the excess prevalence of diabetes in 

Native Americans. The prevalence of diabetes among even the most lem Pima, Naunians 

and Mexican Americans was greater than that of equally lem Caucasian cornparison 

populations (Zimmet, 1979; Knowler et al., 199 1; Stem et al., 1993). More recently it was 

demonstrated that after adjusting for fasting insulin and glucose, the effect of obesity was 

no longer statistically significant on the development of diabetes among San Antonio 

Mexican Americans, the Pima and Naunians, suggesting that the effect of obesity may be 

mediated by insulin resistance (Hafier et al., 2990). 

Diet and Physical Activity 

No consistent relationships between specific dietary components and onset of 

diabetes have been established. Investigation of the role of refined carbohydrates in diabetes 

etiology has proved inconclusive. The role of dietary fat has also been investigated, and 

among Colorado Mexican Americans increased consumption of saturated fats was linked 
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to the development of diabetes. Zirnmet claims that dietary fat may worsen insulin 

resistance leading to glucose intolerance (1979; 1992). 

According to Zimmet (1992), physical activity may prevent onset of diabetes by 

improving insulin resistance and that the role of physical inactivity in development of 

diabetes may have been underestimated because of the focus on obesity. Zimmet cites 

several cross-sectional studies in which a positive association was fomd between physical 

inactivity and prevalence of diabetes because diabetes prevalence was lower among 

physically active men, independent of age, obesity and urban living. Arnong the Pima, 

physical activity was found to be independently associated with diabetes after controlling 

for curent body mass index (BMI), sex, age and parental diabetes (Kriska et al., 199 1). 

These reports are promising because they suggest that the onset of decompensation 

may be affected by dietary intake of fat and physical inactivity and thus may be prevented 

by decreased fat intake and increased physical activity. Further research on these variables 

needs to be completed. 

Diabetes among Abonginal North Amencan populations appears to be a complex 

genetic disorder, the expression of which is influenced by environmental factors. As a 

hybnd population of Abonginal ongin, inferences on the rïsk of diabetes for the Métis are 

drawn from research completed on other Abonginal populations. Further evidence of the 

importance of conducting diabetes research among the Métis cornes from the Mexican 

Arnerican population of the United States. 



Mexican Americans 

Mexican Arnericans are a diverse population whose ancestors include Native 

Arnerican Indians of Mexico and the southwestern United States, the Spanish, who 

conquered Mexican Natives begiming in the early 16th century, and Blacks who were also 

involved in the colonization of Spanish temtones. A fùrther conûibutor, beginning in the 

1 800ts, was the "Amencans" who were predomuiantly of western European origin (Samora 

et al., 1977; Weber, 1973). 

Mexican Americans comprise a large portion (62.6%) of the larger Hispanic 

American ethnic group which also includes individuals of Puerto Rican, Cuban and Central 

and South Amencan origins. Over 80% of Mexican Arnericans reside in the five 

southwestern States of Texas, California, New Mexico, Colorado and Arizona (Stem, 1993; 

Martinez, 1993). 

P revalence of Dia betes 

Hispanic Americans comprise the second largest and fastest growing rninority group 

in the United States. In spite of the size of the Hispanic American population, research upon 

their health status only began to be conducted within the p s t  15 years and, arnong the foci 

of research, chronic disease has been prominent. Mexican Arnericans have a two- to three 

times excess prevalence of diabetes compared to non-Hispanic whites (Stem, 1993). 

Estimates of diabetes prevalence have been denved fiom cornmunity-based screening 

studies in which blood glucose levels were rneasured in addition to other aspects of  a 

physical examination, and self-reported data. Studies were completed in San Antonio, Texas 

(Gardner et al., 1984; Hanida et al., 1986; Stem et al., 1988; Hafker et al., 1990), Laredo 
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Texas (Stem et al., 1982), Starr County, Texas (Hanis et al., 1983), New Mexico (Samet et 

al., 1988) and San Luis Valley, Colorado (Hamman et al., 1989). While all of the above 

reported studies reported an excess prevalence of diabetes, the use of different sarnpling 

rnethods, ethnic and diagnostic criteria may affect comparability and ability to generdize 

to other populations. Notwithstanding these concems, the results fiom the multi-phased San 

Antonio Heart Study, and the Starr County and San Luis Valley studies, which used randorn 

sampling stratepies and the oral glucose tolerance test for diagnoses, demonstrate a 

consistent excess prevalence of diabetes arnong Mexican Americans compared to non- 

Hispanic whites. 

Genetic Susceptibility 

The bulk of research on diabetes etiology among Mexican Americans has been 

conducted on the San Antonio Heart Study cohorts. Results of the San Antonio Heart Study 

provide confirmation of the results conceming etiology of diabetes arnong the Pima. 

Hyperinsulinemia and insulin resistance, independent of obesity, have also been 

demonstrated in non-diabetic Mexican Amencans (Haffner et al., 2 986,l9 88; Hafier, 

1987). In addition, insulin resistance appears to precede defects in insulin secretion arnong 

Mexican Americans (Gulli et al., 1992). 

Gardner and associates (1984) investigated the relationship between Aboriginal 

admixture and diabetes prevalence in three different types of neighbourhoods in San 

Antonio, Texas using skin color measurements as indices for Aboriginal admixture. The 

proportion of Abonginal admixture decreased from barrio to suburbs (banio=46%; 

transitional neighbourhood=27%; suburb= 1 8%) as did the prevalence of diabetes, suggesting 
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an association between admixture and diabetes prevalence. However, the apparent 

association cannot be considered conclusive because there may be other factors associated 

with lower socioeconomic status that could aIso contribute to excess diabetes. 

A sùnilar study was completed using serological data among a sarnple from the San 

Antonio study. In an attempt to separate the possible confounding effects of socioeconomic 

status (neighbourhood) and disease status on admixture (genetic variation), a nested gene 

diversity analysis was completed. The total gene diversity in the sarnple (n=1,237) was 

separated into four components: (1) gene diversity between the two sexes; (2) gene diversity 

between neighbourhoods within sex; (3) gene diversity between disease groups within 

neighbourhood; and (4) gene diversity between individuals within disease-neighbourhood- 

sex group. Most of the genetic diversity occurred between individuals within stratum, but 

the next greatest diversity was found between disease s tatu groups. Thus, the genetic 

divenity of San Antonio Mexican Amencans, when classified by disease status, was greater 

than the diversity that existed when classified by neighbourhood. The genetic differences 

between individuals with diabetes and individuals without diabetes rather than differences 

between neighbourhood groups rnay therefore be responsible for the distribution of diabetes 

(Chakraborty et al., 1986). 

An interesting study was completed investigating an association between diabetes 

and specific genetic markers. Restriction-fragment-length poiymorphisms of the insulin- 

receptor gene were characterized in a case-control design involving Mexican American and 

non-Hispanic whites diagnosed with diabetes and age-sex-ethnicity matched controls of the 

San Antonio Heart Study. Three alleles (A,B,C) were identified and the C allele was found 
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exclusively arnong the Mexican Americans. Interestingly, the C ailele has previously only 

been found among the Pima. Few differences in genotype frequency were observed between 

those with diabetes and controls except for the CC genotype which occurred twice as often 

among Mexican Amencans wi th diabetes than among controls (not statistically significant). 

The control group with the CC genotype was younger than the diabetic CC group, and after 

adjusting for age, the odds of diabetes for Mexican Americms with the CC genotype was 

4.7 1 times greater than for those without the genotype. The C allele may be associated with 

diabetes or may serve as a marker of Native Amencan admixture. Further research is 

warranted because the allele is part of a gene that functions in carbohydrate metabolisrn 

(Raboudi et al., 1989). 

The "environmental" risk factor most studied among Mexican Arnencans has been 

obesity. As noted in a previous section, obesity has not been s h o w  to completely account 

for the differences in diabetes prevalence between Mexican Arnericans and non-Hispanic 

whites. 

Thus, it appears that Mexican Americans, as hybnds of Aboriginal American 

populations, have an increased genetic susceptibility to development of diabetes. The 

identification of risk factors among Mexican Americans has implications for research among 

the Métis. The Métis, like Mexican Arnericans, are a hybrid population of mixed Aboriginal 

and non-Aboriginal ancestry, which may place them at greater risk for diabetes than the 

general Canadian population. 
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The Métis 

In the 19th century the Métis emerged as a distinct people with a nationalist identity 

which was formed in response to threats to an established way of life. in 1869 the Métis 

formed a provisional govemment and negohated the terms under which Manitoba would 

enter Confederation. However, it soon became clear to the Métis that the Canadian 

govemment was not willing to honour the terrns of the agreement and rnany steps were taken 

to secure their rights. The final attempt was the Northwest Rebellion in 1885. After their 

defeat at Batoche in 1885, the Métis were seen as traitors and troublemakers and were 

refused recognition as distinct people. Sir John A. McDonald is reported to have said: 

"If they are Indians, they go with the trïbes; 
if they are half-breed they are white, and they 
stand in exactly the same relation to ... Canada 
as if they were altogether white" 
(Métis National Council, 1992: 1 1). 

Thus the drearn of "The New Nation" was not to be reaiized and the assimilationist policies 

and prejudicial attitudes of the time forced the Métis people into a life of marginality and 

poverty . 

When the Canadian constitution was arnended in 1982 the Métis were, for the first 

time, constitutionally recognized as one of Canada's Abonginal peoples. This was a 

significant determination because such recognition is essential for acquisition of rights and 

access to governmental resources. However, the constitution is not specific regarding the 

Métis and there remains confusion as to who qualifies as Métis and the rights and claims to 

which they are entitled (Fleras and Elliot, 1989; Royal Commission on Aboriginal Peoples, 

1996). According to the Métis National Council (MNC), the relationship between the Métis 
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and the federal government has not changed in spite of constitutional recognition (1992). 

Métis Identity 

The Métis have been described as the persmification of the modifications of culture 

and environrnent that occurred as a resdt of contact between Europeans and Aboriginal 

peoples (Sealey, 1978), and the literature is replete with descriptors of Métis life which 

reflect the meeting of distinct cultures: adaptation, mïxing, combination, fusion, blending, 

accommodation, compromise, adjusted, and amalgarnation. 

Confusion over the use of the term "Métis" is not new. According to Foster (1978), 

confusion existed even pior  to 1870. He claims that the "classical image of the Métis" at 

that time was the "French-speaking, Roman Catholic, non-Indian native, buffalo hunten of 

the Red River Settlement" (p.80). However, there were other individuals of mixed 

Aboriginal and European ancestry, (Le., those Foster labels 'non-Indian natives'), who did 

not fit the classic image. For exarnple, the English-speaking Protestant buffalo hunters, the 

French and Saulteaux-speaking Roman Catholic voyageur-fmers, and the English-speaking 

farmer-tripmen (and their descendants). Terms found in the literature to describe these 

people include "Scots Halfbreed, "English Métis", "Métis écossais", and 'Country-bom". 

Foster (1985) further claims that the issue of Métis origins (and consequently identity) is so 

complex that the existence of Euro-Canadian and Aboriginal ancestry is not a sufficient 

explanation in itself. Rather, one must first identiQ populations from which Métis 

communities could have arisen and determine the factors responsible for the emergence of 

a distinct identity at that particular place and tirne. 

Thus, an analysis of the historical context out of which Métis populations arose is 

crucial to achieving a meaningful understandhg of contemporary Métis identity. Because 
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the Métis emerged as a consequence of the fur trade in North America, histoncal analysis 

will focus on the major trading traditions (i.e., the S t  Lawrence-Great Lakes, Hudson's Bay 

Company, and North West Company). 

Eistory 

The nationalist identity which appeared among Manitoba Métis in 1869-70 signalled 

the political maturation of the group and not the emergence of a distinctive Métis culture. 

A distinct ethnic identity began to be formed along the St. Lawrence and in the Upper Great 

Lakes two centuries pnor to the political maturation and eventual defeat of the Métis in 1885 

(Peterson, 1978). 

New France 

In the 17th century the French government encouraged intermarrïage between 

Aboriginal people and the French in New France. The French govemment considered the 

St. Lawrence-Great Lakes fix-trading areas a means of impenal expansion and realized that 

political and commercial success was dependent upon establishing social ties of kinship with 

the Aboriginal people (Foster, 1978). France was also concerned with bolstering their 

colonial population to create a large worHorce. Samuel de Champlain reportedly told 

Abonginal leaders: "Our young men will marry your daughters, and we shall be one people" 

(Dickasoh 1985:20). Although ideas about the hierarchical ordering of races prevailed 

during this period, evangelization and assimilation appeared to take precedence over issues 

of racial differences. The charter for the Company of New France included the following 

provision: 

"the Savages who will be led to the faith 
and to profess it will be considered natural 
Frenchmen.. . "(Dickason, l98S:Z). 
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While the missionary presence was strong and the idea of creating "one race" an ovemding 

concem, the demands of the fur trade were such that intemarriage was a necessity. The 

Aboriginal peoples of the area preferred this relationship as intemarriages forrned the b a i s  

for trading alliances. Equally important however was the vital survival role Aboriginal 

women played for the French through family ties and skills such as interpreters, transporters, 

guides, and " domestic" tasks (e.g., dressing fun, drymg meat, rnaking rnoccasins) (Dickason, 

1985; McMillan, 1988). Intermarriage was so successhl in New France during the period 

1607- 1675 that al1 but a few farnilies were believed to have "Indian blood in their veins" 

(Dickason, 19 8S:47). Pierre-Antoine-Simone Maillard (' Apostle to the Micmacs') wrote in 

1753 that within 50 years he expected the French colonists to be "so mixed with the 

Micmacs and Malecites that it would be impossible to distinguish them" (Dickason, 

198524). 

An unexpected development in New France however, was the appeal of the 

Aboriginal way of life for some Frenchmen. The fur trade lured some men (the coureurs de 

bois) westward toward the interior where they established stable unions with Abonginal 

women By 1680, one-fi% (800) of the French male population between the ages of 20 and 

60 left the colony for the fur fields of the interior (Peterson and Brown, 1985). Male 

children frequently became involved in the fur trade with their fathers and as a result the 

voyageurs became increasingly of mixed ancestry (McMilIan, 1988). 

The children of the unions between Aboriginal women and French men in New 

France did not develop separate identities but instead identified with either their Aboriginal 

or Euopean heritage. One of the main reasons was France's "one race" policy of the 17th 
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century. The pre-occupation with a worldorce ensured that children from mixed unions 

would be kept within the cornmunity and raised as French. Assimilation into the comrnunity 

was enhanced by the missionary presence. Foster (1978) claims that children of mixed 

European and Indian ancestty were classified according to their mothefs way of life. If the 

mother resided with the Indian band, the child was considered "Indian". If, however, the 

rnother and child resided in the colony or trading post for an extended time, the child was 

considered "Canadien" or "Scots". Towards the end of the 17th and early part of the 1 8th 

centuries, the conditions which may have been advantageous to bi-racial children and which 

may have fostered a separate identity changed. Oppomuiities in the fur trade became 

limited. Peace with the Iroquois enabled greater access to the west and the locus of the fur 

trade moved away fiom Montreal to the Upper Great Lakes (Peterson, 1978). Occupational 

opportunities in the colony, particularly prestigious ones, required identification with the 

French pickason, 1985). While the ernergence of a separate identity did not occur in the 

far east, a distinct identity was clearly detected in the Upper Great Lakes area. 

Upper Great Lakes 

Peterson reports that voyageurs and missionaries travelled to the straits of Lakes 

Huron and Michigan as early as the 1630's. In 1695, sixty dweilings and the first generation 

of "Métis" were found in the area. Accurate enurneration of the Métis population is not 

possible, however, because most mmiages occurred 6 la façon du pays (in the custom of 

the country), which rneant that they were contracted verbally without an officia1 religious 

or administrative presence. Peterson (1978) offers two towns as evidence of a growing 

Métis population. According to the Michilirnackinac register and tax records, the Métis 
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compnsed a significant proportion of the population up to 1820. Also, when three 

generations of Green Bay residents were traced fkom 1765 to 1829 a growing Métis 

population was found. For example, in 1795, 81% of al1 male householders had mamied 

Lndian or Métis women. By 18 16, 87% of 84 households were Métis. 

The Métis of the Upper Great Lakes "borrowed and adapted" aspects of both 

ancestral cultures in the areas of architecture, dress, cuisine, transportation, medical 

practices, languages, beliefs, and entertainments such that they became distinct kom 

neighbouring Indians and European society at Quebec. The Métis of the Great Lakes 

considered themselves distinct as well, as evidenced by their labelling of outsiders as 

"Indian" or "White". The term "Métis" and its English equivalent "Halforeed" emerged by 

the second decade of the 19th century in the St-Lawrence-Great Lakes tradition and was not 

rneant to be complimentaiy. However, some faoiilies began to use it to describe themselves. 

On the other han& the terms chicot, bois brulé, gens de libre, Canadese or Canadian, 

synonyrns of Métis, were in Frequent use. The terms referred, not to race, but to 

occupational attributes (Foster, 1978; Peterson, 1978). 

The Métis developed a distinct identity in the Great Lakes, because they were able 

to monopolize one aspect of the fur-trading system -- the broker role. As brokers they 

operated as intermediaries between Central Algonkian and Siouan bands to the northwest 

and the Europeans to the east. Peterson (1978) claims that Métis identity did not derive 

from participation in the fur trade per se, but fkom this intermediary role where the broker 

functioned not only in trading of material goods but as a buffer between increasingly 

inimical cultures. 
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By the 1830's the Métis broker role was becoming less important and the Métis 

people were either forced to migrate northwest, to other trading stations, or to Aboriginal 

kin. Fur stocks were becorning depleted, Indians were being removed h m  the lands they 

inhabited, and land speculators, farmers, and businessmen who settled in the area did not 

require the services of Métis brokers. 

The beginnings of a distinct identity, based primarily on occupation and 

distinguished by aspects of material culture, emerged in the Great Lakes. The Métis that 

remained in the area either lived with Aboriginal kin or led impoverished lives. The Métis 

that migrated to the Red River region encountered other groups of mixed ancestry and 

eventually became allies in defence of their culture and lifestyles. 

Hudson's Bay and Red River Settlement 

In 1670, Charles II of England granted the Hudson's Bay Company trading monopoly 

over that part of North Amerka known as Rupert's Land (i.e., parts of what is now Quebec, 

Ontario, Manitoba, Saskatchewan, Alberta, and Northwest Tenitories). For the first half 

century the Company operated what was known as the "coast-side factory system", which 

meant that Indians brought fûrs to the trading posts that were set up on the mouths of rives 

that fed the Bay. As there was no penetration of the interior by the Hudson's Bay until the 

latter quarter of the 18th century, trade with the Indians of the interior was conducted 

primarily by the Cree and Assiniboine who acted as middlemen (Sealey, 1978; Foster, 1978; 

Miller, 199 1). 

Unlike the situation in Kew France, the Hudson's Bay Company lacked a missionary 

presence for the first century and a half of its existence. Whereas social assimilation was 
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a goal in New France, the operation in the Hudson's Bay was purely economic. In the 

beginning y e m  the Hudson's Bay Company was against miscegenation, however, over time 

the practice was not condemned as they realized it was necessary for trade. As in the St. 

Lawrence-Great Lakes tradition, distinctions were made between Indians, Europeans and 

their children based on way of life. If mothers remained with the band the children were 

labelled either "Indian" or "Native", however, if rnothers resided in trading posts the children 

were called "English". Even up to the early 19th century no separate term distinguishing 

offspring of mixed ancestry emerged. Whereas, in the St. Lawrence-Great Lakes the terms 

"Métis" and "Halfbreed" emerged, individuals in the Hudson's Bay tradition remained either 

"Native" or "English". Separate labels distinguishing individuals of mixed ancestry emerged 

in Red River (Foster, 1978; Lussier, 1978). 

The population of "mixed-bloods" in the Red River Valley increased during the late 

18th and early 19th centuries. Canadien traders moved into the interior from Montreal from 

2770 onward and with Scottish-Canadians formed the North West Trading Company. 

Intermarriage was encouraged for men of the North West Company. As the fur trade 

declined in the Great Lakes area, rnany Métis migrated northwest. Also, in response to 

cornpetition from the North West Company the Hudson's Bay Company was forced to extend 

its operation inland and as a result rnany ''Natives" located in Red River (Miller, 1991)- 

Two distinguishable, though similar, groups developed in Red River during the first 

half of the 19th century: The "Métis", the offspring of Indians and the French Canadians of 

the North West Company; and the "Countryborn", the offspring of Indians and the Scottïsh 

and English (Miller, 1991). The "Métis" hunted buffalo and acted as provisioners to the 
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North West Company, whose operation extended fiom Montreal to posts in the Athabasca 

region (McMillan, 1988). As migration to Red River increased, differences, based on 

lifestyle, emerged arnong the inhabitants. Families were pnmarïly involved in trading and 

buffdo hunting, however, some f m e d  smail river lots, became merchants, worked as 

fishermen in the north, while others worked on the York boats for the Hudson' Bay 

Company. The "Métis" and "Countrybom" codd not be disthguished along occupational 

lines, as both pariicipated in similar economic pursuits. Foster (1978) claims that the term 

"Métis" was first applied to the provisioning buffalo hunters of the region However, over 

time, al1 came to identifi themselves as "Métis" and were considered to be a single 

collectivity by outsiders. Thus the term Métis did not appear to be restricted to the Red 

River settlement. 

An identity based on shared lifestyles and distinctive aspects of material culture was 

evident in Red River by the early 19th century. However, it wasn't until inhabitants of the 

region felt a threat to their lifestyles that a nationalist movement began. Nationalist 

sentiments were encouraged by the rivalry between the Hudson's Bay and Northwest 

Companies. In 18 12, the Hudson's Bay Company granted Lord Selkirk land along the Red 

River for an agricultural colony. The settlement lay in the centre of the North West 

Company trading route. The Nor'westers are credited with helling nationalist fires among 

the Métis by emphasizing the economic threat and the loss of fieedom associated with the 

takeover of Métis land. In 18 16, the Métis attacked Bay posts and clashed with settlers. 

Twenty-one settlers died in w h t  became known as the Battle of Seven Oaks. Plans for the 

settlement were abandoned. The event was significant to the emerging Métis identity 

(McMillan, 1988; Miller, 199 1). 
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By 182 1 the North West Company could no longer compte with the Hudson's Bay 

Company and the two Cornpanies merged. As a resdt many former employees of the Bay 

settled in Red River. As there were no M e r  attempts at colonization for the next half 

century, the Métis population grew. The years from 1820 to the 1860's were good for the 

Métis because there was great demand for buffalo hides in the United States. The annual 

buffalo hunt became crucial to both Métis economy and identity. 

The second nationalist victory for the Métis occurred in 1849 and concerned a Métis 

trader (Guillaume Sayer) who was trading with Americans. The Hudson's Bay attempted to 

enforce their trading monopoly by prosecuting Sayer, however, charges were dropped when 

amed Métis supporters gathered at the courtroom. That the Métis saw this as a victory for 

self-determination was evident by theù declaration of fiee trade: "La commerce est libre" 

(Sealey, 1978; McMillan, 1988; Miller, 199 1 ). 

The fortunes of the Métis began to change by 1870. In 1869, the new Canadian 

government acquired Rupert's Land from the Hudson's Bay Company. A govemor for 

Rupert's Land was appointed by the Canadian government that sarne year and was sent to 

Rupert's Land to establish a temporary government. At the sarne time a survey party was 

sent to Rupert's Land to prepare for settlers. The Métis realized that their land-holding 

system was in jeopardy and challenged the suru-eyors. The sunteyors backed d o m  but the 

Métis knew measures would have to be taken to secure their rights. Within two weeks of 

this incident, the govemor was prevented from entenng and establishing Canadian a~thority 

in the region. Under the leadership of Louis Riel, the Métis established a provisional 

government. Some Canadians attempted to prevent the formation of the govemment and 
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contlict ensued. Canadian prisoners were taken and one, Thomas Scott, was executed. 

Although this action caused great tension, representatives from the Métis govemment met 

with the Canadian govemment and negotiated the Manitoba Act of 1870 which created the 

province of Manitoba. 

The creation of Manitoba was not to be a great a victory for the Métis. The Canadian 

govemment gained control over public lands but the Métis were given land gants, in the 

amount of 1.4 million acres, towards the "extinguishrnent of Lndian tiùe". However, the 

distribution system was so slow and mismanaged that few Métis benefited. Much of the 

land was taken by Canadian setîlers. Because of persecution and prejudice by settlers fiom 

Ontario many Métis migrated to the South Saskatchewan Valley where they hoped to 

continue their traditional way of life. Others migrated north or into the United States. Some 

moved with Aboriginal kin, while others remained at Red River, worked on farms and were 

assimilated into the Euro-Canadian society . 

The disappearance of the buffalo caused great difficulties for Indians and Métis. 

Many Métis began f m i n g  but as they did not have title to the land, they once again faced 

the threat of removal by settlers and the Canadian government. The Métis petitioned for 

recognition of their land rights but the government seemed disinterested. Riel, who had 

been in forced exile, was summoned to Saskatchewan and once again established a 

provisional government. The conditions, however, were completely different than they had 

been at Red River. The North-West was firmly under the control of Canada, whereas Red 

River had not been. Conflicts ensued and it was at Batoche in 1885 that govemment troops 

defeated the Métis in what became known as the North-West Rebellion. Riel was hanged 
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M e r  West or north. Some recognition of Aboriginal claim was ganted in the issuance of 

"half-breed scrip", which was a certificate for land or money. Again, few Métis benefited 

as poverty forced them to sel1 the certificates or land acquired through the certificates (Métis 

National Council, 1992; McMillan, 1988; Miller, 199 1 ; Lussier, 1978). 

Many Métis Lived impoverished lives well into the 20th century. The living 

conditions of the Métis were investigated in Alberta by the Ewing Commission in 1935. The 

mandate of the Commission was to 

"..enquire into the conditions of the Métis, 
with reference to health, education luid 
welfare, and to make recommendations to 
rectiQ the situation" (Harrison, l985:99). 

It is obvious then that the conditions under which the Métis lived were less than adequate. 

The situation was not unique to Alberta, but was similar in al1 prairie provinces. 

Contemporary Identity 

Tnree factors were instrumental to the development of a distinct nationalist identity 

among 19th century western Canadian Métis. The first was the fierce rivalry between the 

Hudson's Bay and North West Companies. Second was the failure on the part of the 

Hudson's Bay Company to assert a monopoly over trade, and finally, the relative isolation 

of Red River during the first half of the 19th cenhiry allowed the Métis population to grow 

in size and strength. Along with the nationalist identity, a well-defined Métis culture 

evolved which was marked by distinct style of dress, foods, occupational roles, 

entertainments and land-holding systems. 



As products of the fur trade, Métis identity was so completely tied to this way of lire 

that they were not able to withstand the depletion and disappearance of the beaver and 

buffalo. Coupled with the political climate of the time which led to loss of their land base 

and economic opportunities, Métis identity and cohesion were seriously weakened. Despite 

recognition as distinct people in the Manitoba Act, Sir John A. Macdonald, after the North 

West Rebellion, claimed that there was no separate category of "half-breeds". He M e r  

stated: 

"That phrase (the extinguishment of the 
Indian title) was an incorrect one, because 
the half-breeds did not allow themselves to 
be Indians. If they are Indians they go 
with the tribe; if they are half-breeds, 
ihey are whites, and they stand in exactly 
the sarne relation to the Hudson Bay Company 
and Canada as if they were altogether white" 
(Sealey, 1980: 108). 

Sealey claims that the Métis became "non-people" through official govemment policy 

( 1978: 108). After 1 885, some Métis moved to northem areas and joined Métis communities 

or estabIished new ones. Some denied their identity and became assimilated into Euro- 

Canadian culture. Others were able to hold on to their lands and fanned or worked as fann 

labourers. Some who had joined Aboriginal kin were forced away after the establishment 

of the reserve system. Métis slums or "shanty-towns" grew on the peripheries of reserves 

and white communities or on strips of land on either side of public roads (road allowances). 

In 1930, the federal govemment transferred control of public lands to the provinces. While 

special arrangements were made for Indians, none were made for the Métis. As far as the 

federal government was concerne4 Abonginal claims were extinguished in the Late 19th 



45 

century through of the issuance of land and scrip. The Métis were now considered 

ordînary citizens (Métis National Council, 1992; Peteeon & Brown, 1985; Sealey, 1980). 

Well into the twentieth century Métis people were defined by poverty and 

hopelessness. The Ewing Commission used as their definition of Métis "anyone having 

h d i a n  blood in their veins and living the normal life of a half-breed" (Métis National 

Council, 1992: 1 1 ). Aithough the "nomal life of a half-breed" was not clearly defined the 

investigation was not meant to include "respectable Métis" - "those who had settled down 

to farm Life or were integrated into the society at large" (Hamson, 1985: 99). 

Three factors form the basis for contemporary Métis ethnic identity: (1) mixed 

Aboriginal and Euro-Canadian ancestry, (2) an historical past centred around Red River, and 

(3) a feeling of being defiauded of land which was promised to them (Sealey, 1980). The 

aspirations of contemporary Métis, which involve refonnulation of identity and recognition 

of rights as one of Canada's Aboriginal peoples, are directly related to these three factors and 

will be achieved politically. 

in 1971 the Native Council of Canada was formed "to represent the interests of the 

Métis and Non-Status Indian people across Canada" (Peterson & Brown, 1985). However, 

the Métis did not feel that their interests were being properly represented and in 1983 

withdrew from the Native Council and formed the Métis National Council (MNC). The 

goals of the MNC include: (1) constitutional recognition of the contribution of the Métis to 

Canadian history: (2) entrenchment in the constitution of the inherent Aboriginal nght to 

self-government. The Métis are not seeking sovereignty but status as a "Nation within a 

Nation" - this would include management of social, cultural, and economic affairs; 
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(3) control of membership and federal assistance in enumerating that membership; and (4) 

constitutional recognition of the inherent right of the Métis to a land and resource base 

(Métis National Council, 1992). 

The goals and demands of the Métis are not unique to them but are similar to those 

voiced by status lndians in Canada and Aboriginal groups in other parts of the world. Many 

of these groups have experienced similar histories and are using reformulated ethnic 

identities based on their pasts as important political tools in their sîruggle for recognition 

and entitlements. 

Theoretical Aspects of Ethnic Identity 

Ethnic groups have been defined as social groups who possess particular cultural 

traits which distinguish them fiom other groups. In this way ethnic groups would be 

synonymous with cultural groups and would be defined and described using cultural trait 

inventories. However, differences in objective cultural traits are not the defInitive feature 

of ethmcity because cultural traits (e.g., language, religion) can be shared among groups who 

consider themselves to be quite distinct. In anthropology, Fredrik Barth is credited with 

changing the focus of ethnic studies. According to Barth (1969), there is no perfect 

correlation between ethnic groups and cultural similarities and differences. Rather, the 

important concept in ethnic studies is the boundary that exists between groups. n i e  focus 

of ethnic studies then is on the boundaries that define groups rather than what they enclose. 

Seen fiom this perspective ethnicity is a dynamic process rather than a static entity. 

Ethnicity is dynarnic because it is relational -- ethnic groups are defined in relation to what 

they are not, and this is achieved through contact with others. Thus, ethnicity is redly a 



facet of a relationship radier than a property of a group. This is not to Say that culture is 

irrelevant to ethnic studies. Cultural differences are important if they are considered 

relevant in interactions with others. In other words, ethnicity is defined from the perspective 

of group members and cultural traits are important if they make a difference in particular 

social contexts (Eriksen, 1 992; 1993). 

According to Eriksen (1 993, conternporary ethnic identity formation is a political 

process that has occurred as a result of rnodemization, especially in areas where particular 

ethnic groups are granted special rights. Abner Cohen sees similar political motivations and 

claims that in modem sociev ethnicity is being used as an "instrument for competition over 

scarce resources" (cited in Eriksen, 199345). Sawchuk agrees and claims that the Métis are 

an example of an ethnic group as "interest group". While studying contemporary Métis 

identity in the 1970's he concluded that 

"the manipulation of the concept of metis 
identity by the formally constituted Manitoba 
Metis Federation was pnmarily a political 
and economic strategy, as dernûnstrated by 
the organization's ability to obtain economic 
aid fiom the federal govemment specifically 
for metis comrnunities" (Sawchuk, 1978: 1 I j. 

Aboriginal North Arnericans, like many groups traditionally studied by 

anthropo logists, have undergone rapid social and cultural changes, however, identity has not 

disappeared but has, in some cases, emerged in a new powerful form. Descriptions of a 

group's histoncal past are being used in the creation of contemporary ethnic identities. 

Ethnic groups, using historical accounts of their pasts, have objectified and reified culture 

and are using cultural symbols (e-g., clothing) to comrnunicate that they "have a culture". 
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However, the new identities are qualitatively different from the ancestral cultures upon 

whic h they are based, even though they are being presented as old and traditional (Eriksen, 

1993). 

Contemporary Métis Iack common cultural elements. Although Michif is classified 

as a Métis language, it was never a common language. Métis people spoke French, English, 

and Aboriginal languages. The most common Ianguage at the present time is probably 

English. Neither is there a predominant religion. Much of Métis folklore has been lost and 

art and clothng styles, (e.g., beadwork on buckskins) and foods such as bannock and 

pemmican, which originated with the Métis, have been attributed to other Aboriginal 

cultures such as the Cree, Ojibwa, Assiniboine, Eastern Sioux, and northern Athapascan 

peoples (Crawford, 1985; Brasser, 1985). 

The determination that a group composed of mixed Euro-Canadian and Aboriginal 

ancestry shoufd be classified as an Aboriginal group is thus based on ideas about race, 

tradition and political advantage. The desire for the Métis to be constitutionally recognized 

as an Aboriginal group is motivated by a desire for access to resources which would 

othenvise be unattainable. 

Contemporary Métis appear to have decided that the boundary that best defines their 

group is their ancestry. Identification as Métis is controlled and defined by the Métis, as 

dernonstrated by the fact that not al1 individuals of mixed Euro-Canadian and Aboriginal 

ancestry are classified as Métis. Further, identification as Métis is made in relation to other 

groups; Métis are careful not to be classified as either "white" or "Indian". That the Métis 

ethnic movement is politically motivated has been established. The success of the 
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movement will rest upon the ability of the Métis to instill pnde in an histoncal past. The 

creation of a conternporary identity will have to rest on an historical culture and 

achievements. A resurgence in interest in Métis language, art, crafls, lifestyles, and legal 

issues has begun and tirne will tell as to whether group cohesion can ever again be realized. 

However, having achieved constitutional recognition as Aboriginal people, the Métis rnay 

expect govemmental support similar to that provided to Canada's other Aboriginal groups. 

Implications for Health Research 

The health status of the Métis as a distinct aboriginal group has not yet been 

investigated. Three factors have emerged from the analysis of contemporary Métis identity 

that will impact upon researching type 2 diabetes among the Métis: (1) the Métis are a 

hybrid population of Aboriginal ancestry, (2) contemporary Métis are a diverse group who 

display wide variation in lifestyles and ancestry, and (3) identification as Métis is achieved 

through self-ascnption. 

The Métis display great diversity in degree of Aboriginal ancestry and lifestyle, both 

of which are risk factors for type 2 diabetes. Membership as Métis is based on self- 

identification which contributes to the great diversity that is found with respect to lifestyles 

and ancestry. Thus, the genetic profile of some Métis populations within certain regions 

may cIosely resemble that ofa Status Indian population, (e-g., those Métis populations who 

live adjacent to reserves), while other Métis groups may have littte Aboriginal ancestry. 

Lifestyle is another important consideration. The Métis appear to share with other Canadian 

Aboriginal populations the fact that they are, on average, economically disadvantaged with 

respect to the general Canadian population. Poverty affects types of foods consume4 types 
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of physical activities, and stressors which may al1 contribute to diabetes risk. The lifestyles 

of some Métis closely resemble that of the dominant Canadian society, whereas the lifestyles 

of othee may more closely resemble that of reserve populations. The Métis population is 

also Young, (74% aged 35 years or younger) which means that large numbers are at risk of 

developing diabetes. Ifthis is the case, the potential impacts of diabetic complications such 

as end-stage rend disease and micro- and macro-vascular disease on personal and pubiic 

welfare and the economics of health care delivery argue strongly in favor of population 

based research on the Métis. 



CHAPTER THREE 

The source of data for this research was the Aboriginal Peoples Survey (APS). The 

specific data anaiyzed were found in the APS "Adults Microdata File", which represents a 

selected sample of the total Abonginal Peoples Survey population data set. The 

methodology used by Statistics Canada for selection of the records included in the Adults 

Microdata File had direct implications on the analysis undertaken for this research. 

Therefore that process will be outlined in some detail in order to facilitate understanding of 

some of the rnethods used to cornplete this research. 

Aboriginal Peoples Survey 

Planning for the Aboriginal Peoples Survey began in 1988 when Statistics Canada 

initiated discussions with representatives from national and provincial Aboriginal 

organizations, al1 levels of govenunent in Canada, and research and service organizations. 

Two draft questionnaires (one for adults and one for children under the age of 15 years) 

resulted ftom these consultations. The questionnaires were pilot tested in a Manitoba Métis 

community, an huit  community in Labrador, and on a First Nations reserve in British 

Columbia. Focus testing was also completed among urban Aboriginal residents in 

Vancouver, British Columbia, Sault Ste. Marie, Ontario and Quebec City, Quebec. 

Comments from the pilot and focus testinp were incorporated into the final draft versions 

of the questionnaires (Denis, Dufour, Lavigne & Morin, 1993). 
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The APS was conducted across Canada in 199 1 as a post-censal survey, which is a 

survey that is completed following a general Census of Population. One of the advantages 

of a post-censal survey is that census data are used to define both the population of interest 

and the sample to be included in the database. In regard to the APS, the population of 

interest was the 199 1 Census-defined Aboriginal population. Specifically, the Aborignal 

population defined through the 199 1 Census included those individuals who reported: (1) 

a single Aboriginal origin (Le., North Arnencan Indian or Métis or huit); (2) multiple 

Aboriginal origins (Le., any combination of North American Indian, Métis or Inuit); or (3) 

multiple ethnic ongins (i-e., Aboriginal origin in combination with at least one other non- 

Aboriginal origin) a d o r  (4) being registered under the Indiun Act of Canada (Denis, 

Dufour, Lavigne and Morin, 1993; Statistics Canada, 1995a). Therefore, the Aboriginal 

population as defined through the 199 1 Census included individuals who reported at least 

one Aboriginal origin and/or registration under the Indiun Act. 

A sample of individuals who claimed Abonginal ancestry in the 1991 census was 

drawn by Statistics Canada and used to derive the APS sample. hdividuals fiom the 199 1 

census sample who claimed to identify with an Aboriginal group andior were registered 

under the Indian Act were eligible for inclusion in the APS (Denis, Dufour, Lavigne and 

Morin, 1993; Statistics Canada, 1995a). 

Sample Design 

The sampling design which was used to constnict the sample from which the APS 

population was drawn was multi-staged and cornplex. Two sampling plans based on the 

199 1 Census-defined Aboriginal population were devised which allowed an overall 
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representative sample to be chosen for the APS. Each province in Canada was divided into 

two domains. The first domain was comprised of communities that had a high concentration 

of Aboriginal people and included Indian reserves, nurnerous Inuit and Métis communities, 

as well as a number of northem t o m s  and villages with a large Aboriginal population. The 

second domain was comprised of the rest of the province which was divided into different 

sections, including previously determined census rnetropolitan areas ( CMA7s: e-g., 

Winnipeg), a grouping of all other metropolitan areas, a grouping of a11 other urban areas, 

and a grouping of al1 other rural areas. A representative sample was chosen from each 

section of Domains 1 and 2, following a complex multi-staged design (Denis, Dufour, 

Lavigne and Morin, 1993; Statistics Canada, 1995a). 

A screening process was then applied to this sample to determine the actual APS 

population. Individuals were asked if they identzped with an Abonginal group and if they 

were registered under the Indian Act. If respondents met either or both of these criteria, the 

entire APS adults questionnaire was then administered (Denis, Dufour, Lavigne and Morin, 

1993; Statistics Canada, 1995a). 

Data Processing and Estimation 

A major process undertaken by Statistics Canada which had significant implications 

for data analysis was the weighting of the records included in the APS Microdata File. In 

large population surveys, weights are applied to every record for a number of reasons. 

Probability weights are used to represent probability of being sampled. Weights are also 

used to indicate the number of individuals the record represents; these weights are referred 

to as population or expansion weights. Finally, weights are used to adjust for non-response 
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and non-coverage ( Delgado, Johnson, Roy and Trevino, 1990; Goel, 1993). The weight 

assigned to each record in the APS Microdata File incorporates al1 of these types of weights. 

Off-Reserve 

The assignment of a weight to each record included in the Microdata File was 

achieved via a multi-stage process. The assignrnent of the first weight was achieved through 

a three-step process: (1) initial weight resdting from the sample design, (2) adjustment for 

non-response, and (3) post-stratification of the sarnple. The initial weight was based on the 

probability of being selected for inclusion in the sample. The initial weight was then 

adjusted to account for non-response. The overall non-response rate for the off-reserve 

cornponent of the survey was approximately 22%; initial weights assigned to non- 

respondents were redistributed by increasing the weights of the respondents (Overall, the 

non-contact rate [16%] was slightly more than hvice the refusal rate[6%]). In the final stage 

of assigning a record weight, an attempt was made to adjust the weights of the APS 

respondents to the census totals for a nurnber of characteristics so that the two data sources 

would be comparable. The characteristics used at this stage were province, domain, sex, age 

group, ethnic origin, and registration status (i.e., registration under the Indian Act) (Denis, 

Dufour, Lavigne and Morin, 1993). 

On-Reserve 

The weighting of the on-reserve portion of the survey followed the three steps 

outlined above. The difference between the on- and off-reserve components was that the 

characteristics used in the third stage of adjusîment for the on-reserve component consisted 

only of age group and sex. The overall on-reserve non-response rate was 2 1%, with the non- 

contact rate (14%) twice the refusal rate (7%) (Denis, Dufour, Lavigne and Morin, 1993). 



55 

Microdata Files 

The following description of the rneîhodology used for creation of the Adult 

Microdata File is based on the report of Énc Langlet (1995). After the completion of the 

APS, three Microdata Files were produced: (1) adults, (2) children, and (3) household. Prior 

to release of these files, the weights that had been assigned according to the previously 

outlined process were again readjusted out of concems for respondent confidentiality. The 

coocem was especially great for Aboriginal communities where the sampling fraction was 

approximately 35%; in addition, reserves with a population of less than 85 individuals were 

completely enumerated. Thus, both situations had the potential of resulting in record 

weights which were near or equal to one. In order to overcome the potential for breeching 

respondent confidentiality, the entire APS data base was sub-sampled and select categories 

of variables were regrouped. This sub-sampiing and regrouping resulted in the Adults 

Microdata File, which therefore is a sample of the entire WS database, which is in tum a 

sample of the 199 1 Census of Population, which is a sarnple of the Canadian population. 

Su6 -sampling 

A sampling fraction of approximately 10% for al1 geographic areas was considered 

sufficient to reduce the nsk of disclosure to acceptable levels. The sub-sarnpling method 

used in the production of the Adults Microdata File is known as sampling proportional to 

size. (As the goal was to achieve record weights of approximately 10, one out of 10 

individuals with an initial weight of one would be chosen, and one out of two individuals 

with a weight of five wouid be chosen, etc.). In this way al1 individuals with a weight of less 

than ten prior to sub-sampling would have a weight of approximately 10 afier sub-sampling 
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This strategy !vas also used for the off-reserve component, however, there were fewer 

records with weights of less than ten brcause the overall sampling fraction was 

approximately 6%. Individuals with a weight of greater than 1 O were automatically included 

in the sub-sarnple. 

A vital consideration in the sub-sampling process was presewation of the distribution 

of certain key variables (i-e., the distribution of certain variables in the Microdata File had 

to be the same as in the total APS database). The variables chosen to guide the sub-sampling 

process included: (1) type of Aboriginal community, (2) geographic level, and (3) type of 

Aboriginal identity. 

A small portion of the APS respondents were also included in another large survey 

conducted by Statistics Canada, the 199 1 Health and Activity Limitation Survey (HALS). 

Individuals who participated in both the HALS and the APS were not included in the APS 

sub-sampling process because of the risk of disclosure should the two Microdata files be 

matched. Because respondents cornmon to both surveys were well distibuted 

geographically, their removal fiom the APS Microdata File sampling process is not believed 

to introduce a source of bias. The public use microdata file (PUMF), of the 1991 Census 

also contains some records common to the APS. As with the W S ,  individuals common 

to the APS and the PUMF were not included in the APS sub-sampling process. Elimination 

of these individuais from the sub-sampling process resulted in adjusmient of the weights of 

the remaining records. 

The final stage in the application of a record weight was achieved through post- 

stratification, the purpose of which was to ensure that the totals on certain variables matched 
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those achieved in the total APS database. The following variables were used in the post- 

stratification process: (1) type of Aboriginal cornmünity, (2) province, (3) CMAhon-CMA, 

(4) sex, and (5) age group. Through application of the above processes, a final weight was 

atîached to every record in the Adult Microdata File. 

In summary then, the first stage in weight assignment was to account for the 

probability of being included in the APS sample. This initial weight was then adjusted to 

account for non-response and to ensure that on certain variables the APS database was 

comparable to the 199 1 Census of Population. The second stage of weight assignrnent 

occurred during preparation of the Microdata file and was completed to further ensure 

confidentiality of respondents, especially those from Aboriginal communities because of the 

large sampling fraction. This weight was adjusted to ensure that the totals on certain 

variables in the Microdata File corresponded to those in the entire APS database. These 

weighting processes resulted in record weights ranging from approxirnately 10 to 135. 

Structure of the Survey 

The 148-item APS questionnaire was divided into nine sections covering the 

fol Io wing subject areas: identity; language and tradition; disability; health, 1 ifestyle and 

social issues; mobility; schooling; work and related activities; expenditures and sources of 

income; and housing. The questionnaire was adrninistered by trained i n t e ~ e w e n  during the 

period of October 199 1 to January 1992. 

Structure of the Data Set 

The APS Adults Microdata File became available to researchers at the University 

of Manitoba through the "Data Liberation Initiative", a cooperative venture between 
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Statistics Canada, the Social Sciences Federation of Canada, the Canadian Association of 

Research Libraries, the Canadian Association of Public Data Users, other government 

departments and participating Canadian Universities. Access to the Microdata File was 

achieved through the UNIX systern. 

The Adults Microdata File contains 596 variables corresponding to the 148 questions 

in the APS survey. Records in the Microdata file represent individuals from al1 provinces 

and territories across Canada. Records for self-identified Métis and North Amencan Indians 

fiom the provinces of Manitoba, Saskatchewan and Alberta were extracted from the larger 

Microdata file for this research. Analysis was completed by Aboriginal group and province 

and then by Aboriginal group for al1 provinces combined, which will hereafier be referred 

to as "Western Canada". The number of records (unweighted) by Aboriginal group and 

province are found in Table 3.1. 

Table 3. f 
APS Unweighted Sample Size by Aboriginal Group and Province 

Manitoba Saskatchewan Alberta - Total 
Métis 1032 993 1047 3062 
North American indian 29 19 2747 2217 7883 
Total 3941 3740 3264 10945 

Incornpiete Enurneration 

One of the concerns in using census data for research on Abonginal Canadians is 

non-participation of Indian bands. According to Young, since 198 1 increasing nurnbers of 

Indian bands have refused to cooperate with census activities resulting in incomplete 

enurnerations (1 994). In 199 1, 78 Indian reserves and settlements were incompletely 

enumerated. Ho wever, the largest concentration of Indian reserves and numbers of people 
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were concentrated in Ontario. Only 15 lndian reserves and settlements in Manitoba, 

Saskatchewan and Alberta were incompletely enumerated, the majonty of  which (1  1)  were 

in Alberta. In addition, 19 Indian reserves and settlements were incornpletely enumerated 

for the APS; four from Manitoba, eight from Saskatchewan and seven fiom Alberta. The 

effects on the creation of the APS sarnple for these provinces may therefore be minimal. 



CHAPTER FOUR 

METHODS 

Variable Selection 

Because of the large number of variables 

analysis included inspection of the Microdata fi 

in the Microdata file, the first stage of 

le and selection of APS variables- The 

literature on diabetes epidemiology was used as a guide in the variable selection process. 

Variables were selected within the following categories: risk factors, CO-morbidity, health 

behaviours, health care utilization, and disease complications. Demographic variables were 

also selected. A total of 166 variables were selected at this stage of the analysis. Variables 

corresponding to the section on "housing" were not included in the Microdata file and thus 

were not avaitable for this research. 

The primary variable of interest in this research was diabetes status. APS 

participants were asked the following question to detemine diabetes status: 

"Have you been told by a health care 
projessional that you have diabetes?" 

Participants were asked to respond either "yes" or "no"; the questionnaire did not include 

responses such as "1 don? know" or "unsure". No distinction was made between type 1 and 

type 2 diabetes. 

Data Preparation 

Record Weights 

As stated previously, every record ùi the APS Microdata file was assigned a weight 

representing a combination of selection probability and adjustments for post-stratification, 
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non-coverage and non-response. The weight for every record was assigned through the 

variable "RECWGHT"(i.e., record weight). For the production of simple statistics (Le., 

frequencies) it was necessary that the sampling weight (RECWGHT) be applied to al1 

records in order for the derived estimates to be representative of the survey population 

(Statistics Canada, 1995a). A problern arose, however, when applying the RECWGHT 

variable while performing bivariate analyses (Le., testing for associations between two 

variables). The difficulty encountered with using the RECLVGHT variable was that once 

applied, the weighted sample sizes were so large that significance tests would be inaccurate 

(Le., the chance of making a type 1 error was increased). For example, when performing 

a Chi-square test for an association between diabetes and sex among western Canadian 

Métis, the statistical package would operate under the assumption that approximately 57,000 

individuals had been sampled when the number of records was actually about 2,900. On the 

other hand, if analysis was completed on the sample without the application of the weights, 

then the characteristics of some records would be over- or under-represented relative to other 

records. Thus, in order for relationships to be meaningfully explored, weights must be 

applied. A new weight, referred to as "relative weight" (RELWT), was calculated which 

reduced the size of the sample while preserving the proportional distributions of al1 

variables. The relative weight was determined by dividing each record weight (REC WGHT) 

by the overall average weight. In this way each record weight was re-scaled so that its value 

was close to one, and the sum of the weights was equal to the number of records in the 

sample (i.e., the effective sarnple size is equal to the number of participants in the survey) 

(Goel, 1993; Statistics Canada, 1995a). 
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The use of more complex statistical analysis techniques, such as logistic regression, 

presented an additional problem. The sample design used for the A P S  was highly complex 

resulting in unequal probabilities of selection for respondents. Although most statistical 

software packages allow the application of a weighting variable, which provides an accurate 

estimate of the variable under study, the calculated variances are inaccurate. The variances 

produced by most software packages (including SAS) will be underestirnates because 

participants were not selected by simple random sampling. The consequence of this is that 

confidence intervals will be too small and p-values may be too liberal resulting in increased 

chances for type 1 errors (Goel, 1993). Software packages that allow researchers to 

incorporate complex survey designs are available, however, knowledge of the stratification 

and clustering of the sample's design is necessary. The recommendation of Statistics 

Canada (1995a) is to re-scale the weighting variable in the marner described above for 

"relative weight"; while this weight will not take into account the stratification and 

clustering, it will account for the unequal probability of selection thereby making the 

calculated variances more conservative and therefore more reliable. 

Table 4.1 contains a cornpanson of the sample size when using unweighted data, the 

APS weight (RECWGHT) and the corrected weight (RELWT) by province and Aboriginal 

group. Although the total sample size with the application of the relative weight is nearly 

identical to that when no weight is applied, the structure of the data set is different. The 

proportional relationships that are achieved by applying the variable RECWGHT, are 

maintained when the RELWT variable is applied, whereas they are not when unweighted 

data are used. 



Table 4.1 
Weighted and Unweighted Sample Sues by Aboriginal Group and Province 

RECORD W I G H T  
Province Abon-@al Group Unweighted RECWGHT RELWT 
Western Canada Métis 3062 58894 3063 

North Amencan tndian 7883 110806 788 1 
TOTAL 10945 169700 10944 

Manitoba Métis 1022 21 176 1022 
North Amencan Lndian 29 19 39683 2920 
TOTAL 3941 60859 3942 

Saskatchewan Métis 993 15407 993 
North Amencan Fndian 2747 33533 3746 
TOTAL 3740 48940 3739 

Alberîa Métis 1047 223 1 1 1047 
North American lndian 22 17 37590 22 18 
TOTAL 3 264 5990 1 3 265 

Coding 

The majority of the responses in the APS Microdata File are categorical, meaning 

that the responses reflect categories of information rather than continuous measurements. 

For example, the variable age was grouped into categories, rather than reporting the actual 

age of the respondent at the time of the survey. The categorical variables in the APS fall 

into four categories: (i) dichotomous, (ii) nominal, (iii) ordinal, and (iv) discrete counts. 

Dichotomous variables are those that have two possible outcornes. These variables 

were re-coded as '' f " for a positive response or presence of an "event" and "0" for a negative 

response or absence of an "event" (e-g., diagnosed diabetes, Z=yes, O=no). 

Nominal variables are those that have more than two response categories but no 

inherent ordering (e-g., sub-provincial category: Indian reserve/settlement=l , census 

metropditan area (CMA) = 2, other urban = 3, other rural = 4). Nominal variables were not 

re-coded for chi-square analysis, but were re-coded as "dummy" or design variables for 
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logistic regression analysis. Ordinal variables are those for which there is some inherent 

ordering for the responses. As with the nominal variables, "'ordinal" multiple response 

variables were re-coded as design variables for logistic regression analysis. The final type 

of categorical variable found in the APS Microdata File was the discrete count variable, in 

which the responses are the actual nurnbers (e.g., number of children ever born: response 

categories ranged from zero to seven or more children). Because the responses may not 

follow a normal distribution, the mean count was not assessed. Discrete count variables 

were also re-coded as design variables for logistic regression analysis. 

In a nurnber of cases, multiple response variables were re-coded as dichotomous 

variables, as follows: 

Health - Participants were asked to rate their personal health status in cornparison with 

others their age. The five possible responses included: "excellent", "very good,  "good, 

"fair", and "poor". Because the response levels were not ordered categories that could be 

considered equally spaced and because of the arbitrary nature of the response, the decision 

was made to create a dichotomous variable which explored the difference between those 

who rated their health as 'good7 versus those that did not. Thus, the "excellent", 'teiy 

good" and ' ~ o o d "  categories were combined to reflect those who rated their health as 

'good', and the "fair" and "poor" categones were combined to reflect those who rated their 

health as 'poor'. In this case, the "event" was considered to be 'poor' health, thus 'poor' 

was coded as ' 1 and 'good' was coded as 'O7. 

Incorne - The total annual incorne variable was originally assigned six levels that ranged 

fiom $0.00 to $40,000 and over. Because at least 50% of Métis and North American Indians 
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reported an annual income of less than 5 1 0,000 per year, a new dichotomous variable was 

created, comparing individuals who reported an annual income of less than $10,000 to those 

who reported an annual income of $10,000 and more. 

Current Smoking Status - Current smoking status was originally assigned three response 

levels: 'daily", "occasionally", and "not at all". A dichotomous variable comparing "daily" 

to "not daily" was created for logistic regression analysis, with 'daily7= 1' and 'not daily' 

= 'O,, 

Hiehest Level of Schooling - The A P S  variable measuring highest grade completed was 

originaily assigned 7 levels ranging fiom Yess than grade 5" to "grade 13". A three level 

design variable was initially created for logistic analysis, but significant differences were 

identified between only two groups so a dichotomous variable cornparïng those who had 

completed 'less than grade 9' = ' O 7 ,  to those who had completed 'grade 9-13' = ' 1'. 

Disability - The APS Microdata file did not contain any variables which could be directly 

related to the complications of diabetes (e.g., amputations, blindness). Instead a series of 

questions were asked that related to a mobility disability and to sight impairment. These 

variables were combined such that if an individual responded 'yes' to any of the four 

questions related to mobility problems (i-e., C8, C9, C 1 1, C 12), they would be coded as 

having a "mobility disability" (DISAB). Similarly, if an individual responded ' yes' to either 

of the two questions assessing problems with sight (Le., C4, C5), they were coded as having 

a "sight impairment" (SIGHT). 

Two variables were created that may be considered indicators of level of disability. 

A series of questions was asked pertaining to activity limitation and the need for assistance 
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with activities of daily living because of a long-term physical condition or health problern. 

If individuals responded 'yes7 to any of the three questions related to activity limitations 

(i-e., C20 - 1, C20-1U7 C20-IV), they were coded as having an activity limitation (Le., 

LTDACT l=yes, O=no). If participants responded that they required help with activities of 

daily living (i-e., C29, C32), they were coded as requiring assistance (ix., ASSIST 1 = yes, 

O= no). 

Bodv Mass Index - Participants' height and weight was provided by self-reporting. A new 

variable, body mass index (BMI), a measure of generalized obesity, was calculated dividing 

weight (kilograms) by height (meters'). Following Haf ie r  et al (1997) and the WHO Inter- 

Health Programme (Bemos et al., 1997), individuals were defined as obese with a body 

mass index 30 kgim2 , and non-obese with a BMI < 30 kg/m'. 

One of the variables which has been found to be significantly associated with 

diabetes in studies among some North Arnencan Aboriginal groups is that of Aboriginal 

ancestry; a positive relationship between level of Aboriginal heritage and prevalence of 

diabetes has been found on the population level. Questions specific to Aboriginal ancestry 

were not asked of A P S  participants. However, an ancestry variable was derived fiom the 

"age", "ability to speak an Aboriginal language", and "participation in traditional activities" 

variables. 

An assumption was made in the creation of this variable that the cohort aged 50 years 

and older would have less genetic admixture than the cohort aged less than 50 years. It was 

also assumed that a positive correlation existed behveen Aboriginal ancestry and (1) ability 
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to speak an Aboriginal language, and (2) participation in traditional activities. Therefore, 

individuals who were 50 years of age and older and reported the ability to speak an 

Aboriginal language and participated in traditional activities, were classified as having 

greater Aboriginal ancestry (ancestry = 1). Those who did not fit al1 of these critena were 

considered to have less Abonginal ancestry and were coded as ' O 7 .  

The implications of selecting these variables to create a rneasure of Aboriginal 

ancestry is addressed in the "Discussion" section. 

A listing of the variables which were used in this research and their coding schemes 

is found in Appendix A. The Aboriginal Peoples Survey questions which correspond to the 

variables used in this research are found in Appendix B. 

Univariate Analysis 

The SAS procedure "FREQ" was used to derive fiequency distributions. The 

weighting variable, RECWGKT, was applied to denve estimates of the numbers of 

individuals reporting a particular response. The weighting variable, RELWT, was used to 

estimate proportions and percentages. The measure of sampling error recornrnended for use 

by Statistics Canada (1995a) is the coeff~cient of variation. While approximate coefficients 

of variation, applicable to al1 variables, are provided in the APS Microdata File User's Guide 

(Statistics Canada, 1995a), more accurate estimates of the variance for the specific variables 

diabetes, hi& blood pressure and heart problems were obtained frorn Statistics Canada and 

used in this research (Éric Langlet, September 1998). As per Statistics Canada guidelines, 

estimates with a coefficient of variation of 33.3% and greater are not for release and 

therefore are not reported in this research. 
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Standardization 

One of the pnmary objectives of this research was to compare self-reported diabetes 

prevalence among Canadian Métis to self-reported rates among Canadian North Amencan 

Indians and the general Canadian population. One of the potential problems inherent in such 

comparisons is the possibility of confounding the effects of one variable (e.g., differences 

in age distributions) with another (e.g., diabetes rate). Standardization is a method used to 

controi for the effects of differences in age structure (or other confounding variables) when 

comparing two or more populations (Last, 1988). The direct method was used for this 

research: 

where, p= directly standardized rate 
Ni= stratum-specific sizes in the standard population 
pi= age-specific rates for variable of interest in the gven 

population 
(Arrnitage, 197 1). 

The 1991 Canadian population adjusted for net census under-coverage was used as the 

standard population (Statistics Canada, 1995b). 

Decomposition 

The difference in crude diabetes rates between two populations can be attributed to 

differences in diabetes rates and also to differences in age structure. Decornposition 

analysis, as outlined by Keyfïtz and Flieger (1971), allows for determination of the relative 

contributions of rates and age structure. 
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The difference in cmde rates, D.C.R., is obtained by subtracting the crude rate of the 

given population fiom the crude rate of the standard population: 

D.C. R.= 
mww - 

SP P 

where, Q,= standard population 
,D,= diabetes rate of standard population 
Px= given population 
D,= diabetes rate in given population 

The rates component of the difference, R.C., is achieved by subtracting the 

standardized rate of the given population fiom the standardized rate of the standard 

population: 

The age component of the difference, A.C., is given by subtracting the difference in cmde 

rates fiom the difference in standard rates: 

A.C.= R.C.-D.C.R. 

The proportion of the crude rate that is attributable to the difference in age sûucture between 

the two populations is achieved by dividing the difference related to age structure, AC., by 

the difference in standard rates, R.C. 

Bivariate Analysis 

Bivariate and mdtivariate analyses were guided by the recornmendations of Hosmer 

and Lemeshow (1989) for logistic regsession. The first step in preparation for logistic 
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regression analysis is seiection of the variables to be included in the rnodel-building stage. 

The chi-square test of independence was used to test the significance of the relationships 

between the outcome (dependent) variable, diabetes, and the selected explanatory 

(independent) variables. Pearson chi-square statistics were used to determine significance. 

Fisher's exact test was performed when counts on more than 25% of cells were less than 5. 

Variables with a p-value of -4.25 were retained for multivariate analysis. Chi-square 

analysis was completed by ethnic group for each province and the combined data. 

Univariate logistic regression was also used to test the significance of explanatory variables 

against diabetes for the combined western Canada data. The significance of diabetes as an 

explanatory varinble was tested against nurnerous outcome variables. 

An important part of the analysis at this stage was inspection of the bivariate 

contingency tables for the presence of zero ce11 counts. The occurrence of a zero ce11 will 

yield an odds ratio of either zero or infinity, leading to unstable parameter estimates and 

standard errors in logistic regression analysis. Strategies to handle zero cells include 

collapsing the categories of the variable; elimination of the problern category; modelling the 

variable as though it was continuous, if it was ordinally scaled; creation of new variables; 

and adding a constant to each ce11 of the contingency tableNenard, 1995; Hosmer and 

Lemeshow, 1989). Strategies ernployed for this research included aggregation of categories, 

construction of new variables combining two or more variables measuring similar concepts, 

and elirnination of variables. 

Difficulties with zero ce11 counts were primarily evident during the within-province 

analyses. However, the difficulties were negligible once the provincial data were aggregated 

into the Western Canada data set. Some new variables which were created because of 
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instability during analysis at the provincial level were retained for the analysis at the 

combined provincial level because of their conceptual efficiency. These composite 

variables, created as measures of mobility disability, sight impairment, activity limitations 

and assistance with activities of daily living, were discussed previously. 

Multivariate Analysis 

Multicollinearity 

Multicollinearity occurs when explanatory variables are highly correlated with one 

another. The consequence of multicollinearity for regression analysis is that parameter 

estimates become unreliable because of large variances and standard errors (Lewis-Beck, 

1980). Assessment of rnulticollinearity was completed in three stages. First, bivarîate 

correlations arnong al1 explanatory variables selected for inclusion in multiple logistic 

regression analysis were exarnined using Spearman's rank correlation coefficient, r, as the 

test statistic. A value of 0.80 or greater was considered indicative of high collinearity. 

While bivanate testing takes into account the relationship between two variables at 

a time, it is not able to assess the relationship between one explanatory variable and al1 other 

explanatory variables. Thus, the second method for assessing multicollinearity involves 

regressing each explanatory variable on al1 other explanatory variables(Lewis-Beck, 1980). 

The SAS procedure REG (regression) was used to calculate a linear regression model. A 

regression model is reliable in this situation (i.e, using categorical outcome variables) 

because the interest lies in the relationships among the explanatory variables, not the model 

estimates themselves. The tolerance statistic, 1-R2& (where R ~ ,  is the variance in each 

explanatory variable, x, explained by al1 of the other explanatoq variables), was used to 
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assess the degree of collinearity. A tolerance of <0.20 is indicative of high collinearity 

(Menard, 1995). 

The third method for assessing multicollinearity involves inspection ofthe parameter 

estimates during logistic regression. Large changes in the unstandardized coefficients, 

standard errors, and significance levels may indicate a linear relationship between the most 

recently entered variable and those already in the equation (Hosmer and Lemeshow, 1989). 

In addition, unstandardized coefficient estimates of greater than 2.0 and standardized 

estimates greater than 1 may indicate a collinearity problem (Menard, 1995). 

Multiple Logistic Regression 

Multiple logistic regression is an analytic technique that allows the researcher to 

examine the relationship between a categorical outcome variable and multiple explanatory 

variables. Models developed using multiple logistic regression estimate the probabiiity that 

an event will occur and express the probability in the fom of an odds ratio, where the odds 

of an event is equal to the ratio of the probability of the event occurring @) to the probability 

that it wïll not (2-pl: - I IPpJ 

The logistic mode1 can be written as: 

where b, = constant k = number of explanatory variables 
b, to b,= estirnated coefficients X, to ;rG= values of the k explanatory variables 

(Polit, 1996). 
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The logistic regression mode1 predicts the log odds of disease, which c m  easily be 

converted to the more understandable probability of disease. The constant tem, b,, 

measures the log odds of disease when the explanatory variables take the zero or bad ine  

value. The coefficient, b,, represents the log odds ratio measuring the increase (or decrease) 

in odds of disease corresponding to a one unit increase in the value of the explanatory 

variable. 

The odds of diseasz is obtained through exponentiation of the log odds: 

Odds Ratio (OR) = exp (b,) 

The probability of disease is obtained as follows: 

Multiple logistic regression is an especially usehl analytic technique for the study 

of chronic diseases because of its ability to examine the influence of rnany factors at once. 

h other words, the effect of one variable c m  be detemined while controlling for the 

influence of al1 other variables in the model. 

Multiple logistic regression models using diabetes as the outcome variable were 

created for Métis and North Amencan hdians by province and for the combined western 

Canada data set. Models were also generated assessing the impact of diabetes (Le., as an 

explanatory variable) on high blood pressure and heart problems. Models were created with 

the SAS procedure LOGISTIC using stepwise and bacLwards logistic regression for variable 



CHAPTER FIVE 

RESULTS 

Characteristics of Study Participants 

Age-Sex Distribution 

The weighted sample size for the thre e study provinces is 169,700. Participation 

rates were sirnilar in al1 provinces and averaged approximately 75%, with on-reserve 

response rates slightly greater than off-resewe rates. The age and sex distributions were 

sirnilar between the Métis and the North Arne~can lndians with approximately 85% of each 

population under the age of 50 years (Figures 5.1 and 5.2). 

Figure 5.1 
Age-Sex Distribution of Western Canadian Métis (%) 

Metis 
Age-Sex Distribution (%) 

60% 
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Figure 5.2 
Age-Sex Distribution of Western Canadian North American Indians 

1 North American lndians 
Age-Sex Distribution (%) 
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Sociodernographic Characteristics 

The sociodemographic charactenstics of al1 study participants are found in Table 5.1. 

Because response rates to survey questions varied considerably, the percentages reported in 

Table 5.1 are not based on equal numbers of participants. One of the variables of intereçt 

which had the poorest response rate was "annual incorne". Arnong the Métis the non- 

response rate for this variable was 19%, while among the North American Indians the non- 

response rate was 25%. Arnong both groups non-response was equally distributed between 

males and females, but varied by age group, with the greatest non-response (Le., 20-30%) 

among individuals in the 15-49 age groups. The non-response rates for the remaining 

variabIes included in Table 5.1 were less than 10%. 



Table 5.1 
Sociodemographic Characteristics of Study Participants (%) 

Variable 
Sex 

Age Group 

Education 

Annual Incorne 

Marital Status 

Employment Status 

Registered under 
Indian A d  

Speak Aboriginal 
Language 

Catwories 
Male 
Femaie 

< Grade 9 
2 G-rade 9 

Now Married 
SeparatedDivorced 
Single 

Employed 
Not Employed 
Not in Labor Force 

Registered 
Not Registered 

Yes 
No 

Métis Nortb American Indian 

Among the Métis who speak an Aboriginal Ianguage well enough to carry 
on a conversation, over 50% report speaking Cree, and 1% Michif. 

Some interesting differences on socioeconomic variables were noted between the 

Métis and North American Indians. North American Indians reported speaking an 

Aboriginal language well enough to cany on a conversation more than twice as fiequently 

as Métis participants. Métis participants were more Iikely than North Amencan Indian 

respondents to earn more than $10,000 per year, and to have completed at least grade 9. 



Distribution of Record Weights 

The final weight attached to each record varied widely by province, identity (i-e., 

North Amencan Indian vs Métis), sub-provincial category and age. Saskatchewan 

participants (Métis and North American Indian) had the smallest and most stable mean 

weights (i-e., lowest standard deviations), while Aboriginal groups in Alberta had the largest 

and most variable weights. In al1 provinces, mean record weights were greater among the 

Métis than among North Amencan Indians. Sub-provincial variation was also observed, 

with the most stable weights assigned to North American Indian residents of Indian reserves 

(n=iû), and the largest and most variable weights assigned to residents of large metroplitan 

areas ( ~ é t i s :  x=25: NAI: n-23). In addition, weights were generally larger and more variable 

among participants in the 15-49 age groups. The mean record weight for Westem Canadian 

Métis and North Arnerican Indians was 19 and 14, respectively. 

Diabetes Prevalence 

The crude prevalence of diabetes among the Métis, North Amencan uidian and 

general Canadian populations is reported by province in Table 5.2 and Figure 5.3. 

Table 5.2 
Crude Diabetes Prevalence - Age 15+ (Prevdence expressed as percentage) 

POPULATION 
- 

Province Métis North American Indian General Population* 
Western Canada 6.1 7.3 3 .O* 
Manitoba 5 -4 
Saskatchewan 5.8 
Alberta 6.9 

* Source: 1991 General Social Survey (Statistics Canada, 1994). 
Prevalence applies to Manitoba, Saskatchewan and Alberta combined. 



Figure 5.3 
Diabetes Prevalence by Population and Province - 15 Years and Older 

Diabetes Prevalence 
15 Years of Age and Older 

10 

West,Can.* Man Sask Al b 
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r 
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* Source: 1991 General Social Suwey (Statistics Canada, 1994). 
* Prevalence applies to Manitoba, Saskatchewan and Alberta combined. 

The crude diabetes prevalence among Westem Canadian Métis (6.1%) is slightly less than 

that reported by North Amencan Indians (7.3%) [+3.803, p=û.os~], and twice the rate of the 

western Canadian general population for the same geographic area. Interestingly, diabetes 

prevalence among Manitoba and Saskatchewan Métis is significantly less than the rates 

reported by their respective North Amencan Indian populations in an: ~'=12.202, p=0.001; 

Sask:~%.3 13, p=0.02 11, while the opposite trend is witnessed in Alberta [$=6.2 17, p=O.O 131. 

That the association between diabetes and Abonginal group for the pooled Westem Canada 

data is different from the individual provincial data is an example of Simpson 's Paradox 

(Agresti, 1 W 6 ) ,  and probably resuits fi-om the fact that the association between the variables 

is of different directions and similar magnitude. The effect of this diEerence is noticed only 
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in rate cornparisons between the two Aboriginal groups but does not affect within-group 

analyses. 

The non-response rate for the diabetes variable was generally low; 2.3% for the 

Métis and 1.9% for the North American Indians. Non-response was lowest among 

Saskatchewan Métis (1 -3%) andNorth American Indians (l.2%), and highest among Alberta 

Métis (3.85%). Generally, non-response was greater among females than males except 

among Alberta Métis and Saskatchewan North American hdians. No discernible age- 

related trends were noted. 

Geographic differences in diabetes prevalence were noted. Alberta Métis were 

approximately 1.5 times more likely to report having received a diagnosis of diabetes than 

were the Métis of Manitoba and Saskatchewan [OR= 1.4, (95% Confidence Intervais: 1.1,1.9)]. 

Among North Arnerican Indians, Manitoba and Saskatchewan participants were 

approximately 1.5 times more likely to report having diabetes than Alberta North Arnerican 

Indians in an: OR=1.73, (1.38,2.17); Sak: OR=1.49, (1.18,1.89)]. Sub-provincial geographic 

differences were noted among North American Indians but not among the Métis. While the 

prevalence of diabetes among rural dwelling Métis (7.1%) was greater than among urban 

dwelling Métis (5.7%), the difference was not statistically sigmficant. North American 

hdians living on-reserve were 1.5 times more likely to report having received a diagnosis 

of diabetes than North American Indians living off-reserve [95% Confidence u i t e ~ & :  1.25.1.771. 

Diabetes prevalence among Métis andNorth American Indian women is significantly 

greater than among men [~é t i s :~L16 .062 ,  p=0.001; NM:~'=24.992, p=û.001] , while the rates are 

similar among the general Western Canadian population (Table 5.3). 



Table 5.3 
Cnide Diabetes Prevalence by Population and Sex 

POPULATION 
Sex - Western Canada* Métis North Arnerican Indian 
Female 3 .O 7.6 8.7 
Male 3 .O 4.3 5 -6 

'Source: 199 1 Gened Social S m e y  (Stabstics Canada 1994). Western Canada comprised of Manitoba. 
Saskatchewan and Alberta 

The crude diabetes prevalence among both Aboriginal groups and the Canadian 

population increases significantly with age and is represented graphically in Figures 5.4 to 

Figure 5.4 
Crude Diabetes Prevalence by Age and Sex - Western Canadian Métis 

Crude Diabetes Prevalence 
Western Canadian Metis - 
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Figure 5.5 
Crude Diabetes Prevalence by Age and Sex - Western Canadian North American 
Indians 

1 Crude Diabetes Prevalence 
1 Western Canadian North Amencan l ndians- 

15-24 25-49 50-64 65+ 
Age Group 

MALE FEMALE 

Figure 5.6 
Crude Diabetes Prevalence by Age and Sex - Western Canada General Population 

Crude Diabetes Prevalence 
Western Canadian General Population 

30 i 

i 5-24 25-44 45-64 65+ 
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Source: 199 1 General Social Survey. (Statistics Canada, 1994). 
Data for the 15-24 years age group were suppressed by Statistics Canada 
Western Canada comprised of Manitoba, Saskatchewan and Alberta 



Standardized Diabetes Rates 

The directly standardized diabetes rate provides an estimate of what the crude 

diabetes rate among the study populations (Le., Métis and North American Indians) would 

be if these populations had the same age structure as the standard population (Le., Canadian 

population). As expected, the directly standardized diabetes rates among the Métis and 

North Arnerican Indians are greater than their respective crude rates. Table 5.4 and Figure 

5.7 provide a cornparison of crude and directly standardized diabetes rates. 

Table 5.4 
Crude and Directiy Standardized Diabetes Prevalence by Population 

.- 

POPULATION 
Rate - Western Canada. Métis North American Indian 
Cnide 3 .O 6.1 7.3 
S tandardized 3 .O 9.0 10.8 
*Source: 199 1 General Social Survey (S tatistics Canada, 1994) 

Western Canada cornprised of Manitoba, Saskatchewan and Alberta. 

Figure 5.7 
Crude and Standardized Diabetes Prevalence by Population 

Diabetes Prevalence 
Cnide and Standardized Rates 

West.Can.* Metis 
Population 

Standard fl Cnide 

*Source: 199 1 General SociaI Survey (Statistics Canada, 1994) 
Western Canada compnsed of Manitoba, Saskatchewan and Alberta. 
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Decomposition 

The difference in cmde diabetes rates between two populations can be attributed 

to difference in age distribution and tme difference in diabetes prevalence. Through 

decomposition analysis the relative contributions of age composition and diabetes to the 

observed differences in their respective cmde rates can be exarnined. Decomposition of 

rates was completed between Aboriginal groups, between sexes within Aboriginal groups 

and between sexes between Abonginal groups (Table 5.5). 

Table 5.5 
Decomposition of Crude Diabetes Rates 

NAI 1 Métis 1 10.71 1 12.2 1 1.49 1 O. 122 

Standard 
Population 

Given 
Population 

Métis 

NM-Male 

Métis-Female 

The standard and given populations are found in the first two columns of Table 5.5. 

Column three represents the difference in cmde diabetes rates between the standard and 

given populations. Negative values resulted when the cmde diabetes rate in the given 

Difference 
in Crude 

Rates 

NAI 1 -10.7 1 
I 

Métis-Male 

NAI-Male 

Metis-Male 

NAI-Female 

Métis-Female 

NAI-Femaie 

Métis-Male 

Rate 
Component 

-13.06 

Métis-Female 

Métis-Male 

NAI-Male 

Métis-Female 

NAI-Female 

-28.74 

34.65 

Age 
Component 

-2.35 

-34.65 

13.54 

-13.54 

7.63 

-7.63 

Proportion of 
Difference 
due to Age 

O. 180 

-27.47 

37.05 

-39.17 

16.83 

- 18.36 

8.24 

-8.34 

1.27 

2.40 

0.046 

0.065 

-4.52 

3.29 

-4.82 

0.6 1 

-0.7 1 

O. 115 

0.195 

0.262 

0.074 

0.085 
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population was greater than that in the standard population. The difference in crude rates 

related to age structure is found in column four, while the difference attributed to rates is in 

colurnn five. The proportion of the difference in crude rates that is attributable to the 

difference in age structure between the standard and given populations is found in colurnn 

six. 

Two values are provided for each cornparison switching standard and given 

populations (Le, North American Lndians as standard and Métis as the given population and 

vice versa). The proportion of the difference in crude rates between the two populations that 

is due to differences in age structure probably lies somewhere between the two given values. 

For example, the proportion of the difference in crude diabetes rates that is due to 

differences in age structure between North Arnerican Indians and the Métis probably lies 

between 12 % and 18%. The largest proportion of the difference in crude diabetes rates 

between the Métis and North American Indians that may be attributed to differences in age 

structure is found arnong males and accounts for approximately 19.5 to 26%. Thus, the 

majority of the difference in crude rates between North Amencan Indians and the Métis can 

be attributed to differences in diabetes rates. 

Bi11 C-3 1 Registrants 

Bill C-31 registrants have the potential to greatly affect the health statistics on 

Aboriginal peoples. IfBill C-3 1 registrants are systematically different from the populations 

they are entering (i-e., registered Indian) or those fiom which they are exiting, then they have 

the ability to skew the statistics in one direction or another. For exarnple, if Bill C-31 

registrants have a higher (or lower) level of diabetes than non-registrants, then their exit 
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from the non-status Lndian population may decrease (or increase) the prevalence of diabetes 

in that group. 

A total of 100,891 APS participants included in this research reported registration 

under the Indian Act. Of these, 23,420 (23%) were registered as status hdians under Bill 

C-3 1. Interestingly, seven percent (n=7,332) of registered Indians identiQ thernselves as 

Métis and not as North American Indian. Forty-eight percent (n=35 15) of the Métis who are 

registered under the lndiun Act achieved status through Bill C-3 1. The following analysis 

is completed on aggregated registered hdians and Bill C-31 registrants and does not 

differentiate by identity (i-e., Métis versus North Amencan Indian). 

The cmde prevalence of diabetes among registered Indians including Bill C-31 

registrants (ALLREG), registered Lndians minus Bill C-3 1 registrants (REG), Bill C-31 

registrants (C-3 1), and non-registered Indians (NONREG) is presented in Figure 5.8. 

Figure 5.8 
Crude Diabetes Prevalence by Registration Status 

Crude Diabetes Prevalence 
Registered - and plon-Registered al lndians 

ALLREG REG C-31 NONREG 
Registration Status 
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Diabetes prevalence is significantly greater among registered dian non-registered 

lndians [+21.876, ~=u.ooI], and arnong Bill C-31 registrants alone compared to non- 

registered Indians [+4.967, p < ~ . ~ ~ ] .  However, the prevalence of diabetes among registered 

uidians remains essentially the same with or without the inclusion of the Bill C-31 

registrants. 

Presumably, at one point, those who achieved status under Bill C-3 1 would have 

been classified as non-registered Indians, whether North American Indian or Métis. When 

the Bill C-3 1 registrants were removed fiom the registered lndian category and placed into 

the non-registered category, the resulting diabetes prevalence of 5.8% among the non- 

registered group was not significantly different fiom the "actual" non-registered diabetes 

prevalence of 5.3%. Thus, the Bill C-3 1 registrants had the effect of decreasing the 

prevalence of diabetes among registered Indians and increasing the prevalence among non- 

registered Indians, although the changes were not statistically significant at the 0.05 level. 

Determinants of Diabetes 

Bivariate Analysis 

A listing of the variables identified as risk factors for diabetes which achieved a 

significance level of at least 0.25 on Chi-square testing for the combined Western Canadian 

data is found in Table 5.6. The risk of diabetes is represented by the odds ratio; each level 

of the variable is measured against a reference levei, identified by the category wirh an odds 

ratio equal to one. The "p" values in Table 5.6 represent the level of statistical significance 

achieved on Chi-square testing. Variables which achieved statistical significance in 

provincial analysis but not in the combined data analysis are not included in these listings. 



Table 5.6 
Analysis of Risk Factors for Diabetes by Aboriginal Group 

POPULATION 
Métis North Arnerican Indian 

Sex 
Female 1 .O 
Male 0.528**** 

Age 
65' 1 .O 
15-24 0.036**** 
25-49 0.209**** 
50-64 0.856 

Age Group 
15-49 1 .O 
50' 6.343**** 

Participate in PhysicaI Activities 
No 
Yes 

Body Mass Index 
O 0  kg/m2 
30 kg/rn2 

Annual income 
~$10,000 
$10,000- 

Employment Status 
Not Employed 
Ernployed 

Education 
Grade  9 
>Grade 9 

Speaks Abonginal Language 
No 
Yes 

Aboriginal hces t ry  
Lesser Degree 
Greater Degree 4.699**** 4.724**** 

*Ps.25; **Ps -05; ***P< .O 1; ****Ps.00 1 compared to reference group identified by 
odds ratio = 1 .O. 

The rnajority of the variables listed in Table 5.6 had a clearly significant association 

with diabetes status. The relationships between diabetes and risk factors were similar 

between the Métis and North Amencan Indians, except that among the Métis, there were no 
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significant relationships between diabetes and annual income and employment statu. 

Arnong both Aboriginal groups the risk of diabetes increases with age and is greater among 

fernales than males. Those who are classified as obese (Le., BMI z30kg/m2) are at increased 

risk for diabetes compared to those who are not classified as obese (i.e., BMI c 30kg/mz). 

Risk of diabetes is less for those who reported participation in physical activities and who 

completed at least grade 9. Both Métis and North Amencan Indian participants who 

reported ability to speak an Aboriginal language well enough to carry on a conversation are 

three tirnes more likely to report having received a diagnosis of diabetes than those who 

report inability to speak an Abonginal language. Annual income and employment status 

were significantly associated with presence of diabetes among North Amencan Indian 

participants. 

Mu ltivaria te Analyses 

Because age may act as a confounder in the observed associations between diabetes 

with other variables, multivanate analyses were conducted to control for the possible effects 

of age on diabetes and other variables of interest. The percentage of individuals with 

diabetes by selected socioeconornic characteristics, health status measures and health 

behaviors is presented in Tables 5.7 and 5.8. The age group '15-24' is omitted fiorri the 

tables because of the small numbers of individuals with diabetes and the resuiting high 

coefficients of variation. 



Table 5.7 
Diabetes Prevalence by Age Group and Select Risk Factors - Métis 

DIABETES PREVALENCE 

Y0 - - ?40 - Yo 
incorne 
<$ 10,000 5 23 21 
r $10,000 5 15 19 
Not Reporteda 7 17 - 

Employment 
Not Employed 6 19 - 
Employed 5 8 - 

Education** 
<Grade 9 8 22 24 
z Grade 9 5 14 8 

Speak Aboriginal Language** 
No 4 17 18 
Yes 9 20 23 

Participation in Physical Activity* 
No 8 20 23 
Yes 4 18 15 

Body Mass Index** 
~Okg/ rn '  4 10 2 1 
r 30kg/mz 13 38 23 

*P=0.005; * *P=0.00 1 (Cochran-Mantel-Haenszel S tatistic) 
- Coefficient of Variation > 33% 

Diabetes prevalence reponed for those who did not respond to the annual income 
question because of the large non-response rate for the variable. 



Tabie 5.8 
Diabetes Prevalence by Age Group and Select Risk Factors - North American 
Indians 

DIABETES PREVALENCE 
Age Group 

25-49 50-64 - 65' 
Y0 - - Vo - ?40 

Income 
-4 10,000 7 24 24 
2 s  10,000 5 16 3 1 
Not Reporteda 7 2 1 17 

Emplo yment 
Not Employed 4 13 - 
Employed 6 14 - 

Education* 
<Grade 9 1 O -- 37 28 
>Grade 9 6 18 21 

Speak Abonginal Language* 
No 4 13 28 
Yes 9 22 27 

Participation in Physical Activity* 
No 8 22 28 
Yes 6 15 23 

Body Mass index* 
<30kg/m2 5 19 25 
2 30kg/m2 14 26 37 

*P=û.OO 1 (Cochran-Mantel-Haenszel Statistic) 
- Coefficient of Variation > 33% 

Diabetes prevalence reported for those who did not respond to the annual income 
question because of the large non-response rate for the variable 

Arnong the Métis and North American Indians, levet of education, ability to speak 

an Aboriginal language, participation in physical activity and body mass index rernained 

significantly associated with diabetes status after controlling for the effects of age. Diabetes 

prevalence was significantly greater among Métis and North American Indians who had 

completed less than grade 9, who reported an ability to speak an Aboriginal language well 

enough to carry on a conversation, whose body mass index was equal to or greater than 30 

kgM, and who did not participate in physical activities. However, once the effects of age 
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were considered, annual income and employment status no longer remained associated with 

diabetes status among North American Indians. 

Multicollinearity 

Ali variables included in the analysis were assessed via bivariate correlation testing. 

The variable "AGEGRP" rather than "AGE" was used because the "AGE" variaide 

consisted of four levels while "AGEGRP was a dichotomous variable. Some variables 

were highly correlated (0.35-0.45), but this was not unexpected For example, among the 

Métis, age was highly correlated with a number of variables including level of education 

(-0.428), and chronic conditions such as arthritis were highly correlated with other health 

status variables such as self-reported health s tatu (0.373), and presence of a mobility 

disability (0.405). 

Multiple regression models were created for the select sub-set of variables which 

were to be used in logistic regression analysis. These variables included age (separate 

analyses were conducted with AGEGRP), sex, diabetes, high blood pressure, heart disease, 

arthritis, ernphysema, asthma, tuberculosis, physical activity, body mass index, education 

level (school), smoking status, annual income, sight impairment and mobility disability. 

When regression analyses were conducted using the design variable for Age, the first two 

levels of the variable, corresponding to the age groups '15-24' and '25-49', were highly 

correlated with the majority of the remaining variables and produced toierance levels of 

~ 0 . 2 0 .  When the variable "AGEGRP" was used, no collinearity problems were noted (Le., 

tolerance on al1 variables was greater than 0.20). As Menard (1995) indicates, the good 

news is that multicollinearity is easy to detect; the bad news is that there are few acceptable 
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ways to deal with it. One proposed solution is to remove involved variables. In this analysis 

such a solution is unacceptable because of the importance of the age variable in predicting 

diabetes status. Another solution specific to this analysis would be to use the dichotomous 

age variable, rather than the design variable. WhÏle this solves the collinearity problern it 

does result in a loss of information. kri additional solution proposed by Menard (1995) is 

to combine collinear variables into a single scale. This would not be possible in this analysis 

because of the effect of age on almost every variable. Menard (1995) concludes that the 

safest way to deal with collinearity problems is to focus on the collective effects of al1 

variables in the mode1 and interpret with caution the effects of individual predictors. 

Multiple Logistic Regression Analysis 

One of the prirnary objectives of this research was to determine the variables which 

were predictive of diabetes status among the two Aboriginal study groups. The variables 

that were significantly associated with diabetes among the Métis and North Amencan 

Indians are presented in Tables 5.9 and 5.10. 

The probability of diabetes arnong the Métis was tested with six explanatory 

variables: sexy age, physical activity, body mass index, level of education and income. The 

goal of modeling was to test the etiological relationship between diabetes and previously 

established risk factors for the disease. Four variables were significantly related to the 

presence of diabetes: sexy age, obesity, and level of education. The overall mode1 was 

statistically significant (mode1 +2 19.93 5, p4.000 1). 



Table 5.9 
Logistic Regression Analysis for Diabetes Among Western Canadian Métis 

Varia bte Coefficient Standard Error P VaIue Odds Ratio 
Intercept -1.3329 O. 1696 0,000 1 - 
Sex (Male) -0.687 1 O. 1743 0.000 1 0.503 
Age 1(15-24) -2.5347 0.3 764 0,000 1 0.079 
Age S(25-49) - 1.1028 O. 1872 0,000 1 0.332 
BMI (230kg/m') 1.1408 O. 1749 0.000 1 3.129 
Education (r Grade 9) -0.5954 O. 1839 0.00 12 0.55 1 

-2 Log Likefihood 1075-686 
Mode1 Chi-Square (5df) 2 19.935 (p=O.OOO 1) 

Each of the variables that are significantly associated with diabetes status can be 

interpreted as having an eEect on the presence of diabetes independent of al1 other variables 

in the model. For example, after controlling for the effects of age, body m a s  index and 

level of education, there remains a significant difference in diabetes prevalence between 

men and women. Specifically, the odds of diabetes arnong Métis males is approximately 

half10.503) of that for women and this reduction in the odds of disease is not related to age, 

obesity, or level of education. 

The variables in the above table can be placed into equation form, and used to 

predict the probability of diabetes for any combination of the explanatory variables. The 

equation is as follows: 

where, sex = 1 if 'male' agel = 1 if' 15-24' age2 = 1 if '25-49' 
O if 'fernale'; O if not; O ifnot; 

BMI = 1 if 'obese' ( r  30kg/mz) School = 1 if 'grade 9 and over' 
O if 'not obese' (Gokg/&); O if 'Iess than grade 9'. 



Thus, the probability of diabetes for a Métis women, aged 55 years who is obese and has a 

high school diploma is: 

h(Pl1,) = -1.3329 + 1.1408 - 0.5954 
= -0.7875 (Iog odds) 

Odds of disease = (exp) -0.7875 
= 0.455 

Probability of disease = 0~45s/,~,,, = 0.3 13 

This suggests a prevalence of diabetes of 3 1.3% in Métis women with these characteristics. 

The probability of diabetes among Métis males widi the sarne characteristics is: 

ln(P/,,) = - 1.3329 - 0.687 1 + 1.1408 - 0.5954 
= - 1.4746 (log odds) 

Odds of disease = (exp) -1.4746 
= 0.229 

Probability of disease = = 0.186 

Suggesting a prevalence of diabetes of 18.6% among Métis males with these characteristics. 

The values listed under Table 5.9 are criteria for assessing the fit of the model. The 

likelihood of the model, given by -2 Log Likelihood, measures the success and believability 

of the model. A good model will predict a high probability of disease for those who have 

the disease and a low probability of disease for those who do not have the disease. The 

overall likelihood is the product of these probabilities (Hassard, 1993). The model Chi- 

square tests the nul1 hypothesis that al1 of the coefficients for the model (bl to bk) are zero 

(Le., that they have no effect on the outcome variable). When the Chi-square value is 

statistically significant ( p~0 .05 )~  then the nul1 hypothesis is rejected and we conclude that 

the explanatory variables allow for better prediction of the outcome variable than if they 

were not included (Menard, 1995). 
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As previously noted, a possible problem of multicollinearity was discovered for the 

age variabie and other variables in the model. According to Menard (1995), a final check 

on multicollinearity involves examining the unstandardized and standardized coeficient 

estimates. Any unstandardized and standardized estimates exceeding 2 and 1 respectively, 

may be indicative of a problem. nie unstandardized estimate of the first category of the age 

design variable (agel), exceeds 2 but the unstandardized estimate of 0.644 does not exceed 

1. Standardized estimates for the remaining variables did not exceed 1 (data not shown). 

Although the model estimates are to be interpreted as having effects independent of any 

other variables in the model, the intenningling of age with other variables cannot be 

completely mled out. However, the p values for the other variables are very strong 

indicating a solid relationship with the outcome variable that could not be completely 

accounted for by the possible effects of age on the other explanatory variable. 

Variables sigiificantly associated with diabetes arnong North American Indians are 

found in Table 5.10. The probability of diabetes among North American Indians was tested 

with six explanatory variables: sexy age, physical activity, body mass index, level of 

education and income. Five variables were significantly related to the presence of diabetes: 

sex, age, physical activity, body mass index, and Level of education. The overall rnodel was 

statisticaliy significant (mode1 ~1602.182, p=0.000 1). 



Table 5.10 
Logistic Regression Analysis for Diabetes Among Western Canadian North 
American Indians 

Variable 
htercept 
Sex (Male) 
Age l(15-24) 
Age 2(25-49) 
Age 3(50-64) 
Physicai ActiMty 
Participation (Yes) 

BMI (230kg/m2) 
Education 

(2Grade 9) 

Coefficient 
-0.8909 
-0.4 155 
-3.3304 
- 1.2973 
-0.3 114 

- --- . 

Standard Error 
O. 1283 
o. 1000 
0.2759 
O. 1507 
O. 1509 

P Value b d d s  ~ a z o  
0.000 1 - 
0.0001 0.660 
0.0001 0.036 
0.0001 0.273 
0.0390 0.732 

-2 Log Likelihood 3097.803 
Mode1 Chi-S quare (7df) 602.182 @=O.OOO 1) 

N = 6914.09 

The models developed for both Aboriginal groups are similar and incorporate those 

variables which have been fouod to be significantly associated with diabetes among other 

Aboriginal and non-Aboriginal groups. According to this model, North American Indian 

males have a decreased risk of diabetes compared to fernales; the risk of diabetes increases 

significantly with age, although the risk is fairly similar between those aged 50-64 years and 

65 and over; individuals who participate in physical activity have a slightly less risk than 

those who do not participate; the risk of diabetes among the obese is twice as great than for 

the non-obese; and the probability of disease is less among those who have higher levels of 

education. Al1 of these variables have significant independent effects on the probability of 

disease, and the risk of diabetes is increased or decreased depending on the charactenstics 

of participants on these variables. 



The unstandardized estimate for the first leveI of the age variabfe exceeds 2, but the 

unstandardized estimate of 0.865, approaches but does not exceed 1. The unstandardized 

estimates for the remaining explanatory variables are al1 less than 1 (data not shown). Like 

the Métis, the relationships behveen the outcome variable and the explanatory variables are 

very strong, but the possibility that age may still have an influence on the other variables 

cannot be cornpleteIy ruled out. 

The above models were constnicted to examine the relationship between diabetes 

and variables which have been implicated in diabetes etiology. One important variable that 

was not available with the APS data is Aboriginal ancestry. A composite variable comprised 

of age, ability to speak an Aboriginal language and participation in traditional activities was 

created which was meant to approximate Aboriginal ancestry. Separate models 

incorporating this variable were developed and are provided in Tables 5.11 and 5.12. 

Table 5.1 1 
Logistic Regression Analysis of Diabetes Lncorporating Aboriginal Ancestry 
Variable - Western Canadian Métis 

Variable Coefficient Standard Error P Value Odds Ratio 
Intercept - 1 0.1685 0.000 1 - 
Sex (Male) -0.665 1 O. 1738 0.0001 0.514 
Aboriginal Ancestry 

(Greater Degree) 0.9090 0.29 12 0.0018 2.482 
Physical Activity 

Participation (Yes) -0.5228 O. 1729 0.0025 0.593 
BMI ( r  30kg/mZ) 1.395 1 O. 17 19 0.0001 4.035 
Education 

( r  Grade 9) -0.9679 O. 1757 0.0001 0.380 

-2 Log Likelihood 1123.714 
Mode1 Chi-Square (5df) 166.692 @=O.OOO 1) 



The model was tested with six variables: sex, ancestry, physical activity, BMI., school and 

incorne. The overall mode1 was significant (model ~1166.692, ~=O.OOOI). The derived ancestry 

variable was significantly associated with diabetes controlling for the effects of sex, physical 

activity, obesity and level of education. Participants classified as having a greater degree 

of Aboriginal ancestry were almost 2.5 times more likely to report having received a 

diagnosis of diabetes than were those classified as having less Aboriginal ancestry. 

A logistic regression model with diabetes as the outcome variable was created using 

six variables, including the ancestry variable, for North Amencan Indians. Al1 six variables 

were significantly associated with diabetes status (Table 5.12). 

Table 5.12 
Logistic Regression Analysis of Diabetes Incorporating Aboriginal Ancestry 
Variable - Western Canadian North American Indians 

Varia bie 
intercept 
Sex (Male) 
Aboriginal Ancestry 

(Greater Degree) 
Physical Activity 
Participation (Yes) 
BMI (t30kg/m2) 
Education 

(>Grade 9) 

Standard Error 
O. 11 15 
0.1114 

P Value Odds Ratio 

-2 Log Likelihood 2568.304 
Mode1 Chi-Square (6df) 326.938 @=O.OOO 1) 

The overall model was statistically significant (model ~ ~ 3 2 6 . 9 3 8 ,  ~=O.OOO 1). North Amencan 

Indian participants classified as having a greater degree of Aboriginal ancestry are 

approximately twice as likely to report having diabetes than are those classified as having 

less Aboriginal ancestry. 



Impact of Diabetes 

The presence of diabetes places individuals at greater risk for cardiovascular disease 

and renal, neurologie and opthalmologic complications, al1 of which impact negatively on 

quality of life. APS participants were asked to evaluate their health status compared to 

others their age, and to indicate if their mobility, ability to perform activities of daily living 

(Le., persona1 care), or activity levels had been impaired due to a '%ondition or health 

problem". The impact of diabetes on the lives of APS participants was explored through 

comparison of the fiequency of these measures of negative health status between those with 

and without diabetes (Tables 5.13 and 5.14). The relationships between diabetes and health 

status measures were tested controlling for age and sex. 

As expected, Métis and North Arnencan Indian participants with diabetes were more 

likely than those without diabetes to report their health status as poor. In addition, both 

Métis and North Amencan Indian individuals with diabetes more fiequently saw someone 

about their health in the past year than did those without diabetes. Métis participants with 

diabetes reported significantly more visits to comrnunity health representatives than those 

without diabetes. North Arnerican Lndians with diabetes reported significantly more visits 

to medical doctors, community health representatives, traditional healers and eye doctors/ 

specialists than did those without diabetes. 

At least three variables included in this analysis may be considered to represent tbe 

effects of illness complications on the lives of study participants and not surprisingly, 

individuals with diabetes were more likely to experience lifestyle limitations than were those 

without diabetes. Significantly greater numbers of Métis and North Arnerican Indian 



participants with diabetes reported activity limitations, the need for assistance with the 

activities of daily Living, and difficulties with arnbulation (mobility disability) than those 

without diabetes. 

Table 5-13 
Frequency of Health Status Indicators by Diabetes Status - Western Canadian 
Métis (%) 

Health Status Indicator 
Self-Reported Health S tatus* 

Poor 

Mobility Disability* 

Activity Limitations* 

Require assistance with 
activities of daily living* 

Saw someone about health 
in past 12 months* 

Saw medical doctor about 
health in past 12 months 

Saw community health 
representative about hedth 
in past 12 montbs* 

Saw traditional healer about 
health in past 12 months 

Saw eye doctor/specialist about 
health in past 12 rnonths 

DIABETES STATUS 
With Diabetes Without Diabetes 

Y0 Y0 

* P4.00 1 (Cochran-Mantel-Haenszel S tatistic) 



Tabie 5.14 
Frequency of Eealth Status Indicators by Diabetes Status - Western Canadian 
North American lndians (%) 

- 

DIABETES STATUS 
With Diabetes Without Diabetes 

Health Status lndicator YO YO 
Self-Reported Health Status*** 

Poor 42 12 

Activity Limitations*** 32 11 

Require assistance with 
activities of daily living*** 

Saw someone about health 
in p s t  12 months*** 

Saw medical doctor about 
health in past 12 months** 

Saw community health 
representative about heaith 
in past 12 month*** 

Saw traditional healer about 
health in p s t  12 months* 

Saw eye doctorlspecialist about 
health in past 12 months* * * 

* P<0.05; **P<O.O 1; ***P=0.00 1 (Cochran-Mantel-Haenszel Statistics) 

The composite variables derived to represent the need for assistance with the 

activities of daiIy living, activity limitations and mobility disability rnay be related to other 

chronic health conditions besides diabetes. Logistic regression models were nui to 

determine if diabetes was still related to these variables afier controlling for the effects of 

age and sex and three other chronic health conditions (arthritis, heart disease, and 
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emphysema) which may also have debilitating effects on the lives of those affected After 

controlling for the effects of the above variables, diabetes remained a significant predictor 

of al1 three variables. Métis and North Americans with diabetes were almost twice as likely 

to report the need for assistance in activities of daily living than those without diabetes 

[~é t i s :  OR=1.7 (1.1, 2.7); NAI: OR=1.7 (1.3.2.3)]. Mer controhg for the sarne variables, Métis 

participants with diabetes were almost twice as likely to report activity limitations than those 

without diabetes [OR=l.8 (1.2,2.6)], while North Amencan Indians with diabetes were almost 

1.5 times more likely to report activity limitations than those without diabetes [OR=1.4 

(i.i.i.8)~. In addition, individuals with diabetes were more likely to report a mobility 

disability than those without diabetes [~ét i s :  OR=1.5 (1.2,l.g); NM: 0~=1.7 (1.1,2.50]. Thus, even 

after the effects of other chronic health conditions and age are taken into account, 

individuals with diabetes were more likely than those without diabetes to report debilitating 

effects of disease. 

In surnmary, individuals with diabetes were more likely to rate their own health as 

poor, to suffer negative debilitating effects of illness, and to seek health care more frequently 

than APS participants without diabetes. 

Co-morbidity 

Diabetes has been established as a major risk factor for cardiovascular disease. In 

addition individuals with diabetes are at risk for severe opthalmologic complications, 

including blindness. A comparison of the prevalence of high blood pressure, heart problems 

and sight impairment by diabetes status is presented in Tables 5.15 and 5.16. Métis and 



North Amencan Indian diabetics reported significantly higher rates of al1 three conditions 

than non-diabetics afier controlling for the efTects of age and sex. 

Table S.  15 
Prevalence of Chronic Health Conditions by Age, Sex and Diabetes Status - Western 
Canadian Métis 

AGE GROUP 
25-49 50-64 65+ 

With Without With Without With Without 
Diabetes Diabetes Diabetes Diabetes Diabetes Diabetes 

% 
High Bfood Pressure** 
Both Sexes 26 
Females 24 
bf ales 30 

Heart Problems*" 
Both Sexes 9 
Femaies 7 
Males 13 

Sight Impairment* 
Both Sexes 12 
Females 13 
Maies 14 

*P=0.006; **P=û.00 1 (Cochran-Mantel-Haenszel Statistic) 

After adjusting for sex and age, Métis with diabetes were almost three times more 

likely to report having high blood pressure and heart disease, and twice as likely to report 

a sight impairment than Métis participants without diabetes. North Amencan Indians with 

diabetes were more likely to report diagnoses of high blood pressure and h a r i  problems and 

indicate a sight impairment than were those without diabetes. After adjusting for age and 

sex, North American lndians with diabetes were four times more likely to report having high 

blood pressure, and twice as likely to report heart problems and sight impairment. 



Table 5- 16 
Prevalence of Chronic HeaIth Conditions by Age, Sex and Diabetes Status - Western 
Canadian North American Indians 

AGE GROUP 
25-49 50-64 65+ 

With Without With Without With Witbout 
Diabetes Diabetes Diabetes Diabetes Diabetes Diabetes 

Y0 Y0 Y0 Y0 % Y0 
High BIood Pressure* 
Both Sexes 35 11 50 24 65 34 
Fernales 32 10 5 1 28 68 35 
Males 41 I l  48 19 61 34 

Heart Problems* 
Bo& Sexes 14 4 23 14 38 28 
Females 11 4 19 12 34 26 
Males 19 4 3 1 17 44 30 

Sight Impairment* 
Both Sexes 12 7 28 14 47 35 
Fernales 13 8 28 14 39 36 
Males 12 5 28 14 57 34 

* P4.00 L ; (Cochran-Mantel-benszel Statistic) 

According to National Population Health Survey (NPHS) data, the prevalence of 

hypertension, heart disease, cataracts and glaucoma is greater among the general Canadian 

population with diabetes than among Canadians without diabetes (James, Young, Mustard, 

and Blanchard, 1997). Although the age group cornparisons for the APS and NPHS are not 

exactly similar, they are close enough to ider  that the prevalence of self-reported heart 

disease and hypertension among Métis and North Amencan lndian diabetics is generally 

greater than arnong the general Canadian population with diabetes (Table 5.17). 

Cornparison of opthalmologic complications are not possible because questions regarding 

specific conditions were not asked in the APS as they were in the National Population 

Health Survey. 



TABLE 5.17 
Prevalence of Chronic Health Conditions by Age, Sex and Diabetes Stahis - General 
Canadian Population 

AGE GROUP 

With Without With Wiîhout With Without 
Diabetes Diabetes Diabetes Diabetes Diabetes Diabetes 

Yo Yo ?40 ?40 v o  ?40 
High Blood Pressure 
Both Sexes 15 3 36 14 41 27 
Females - 7 42 15 49 3 1 
Males 3 3 1 13 3 1 22 

Heart Disease 
Both Sexes 1 16 5 24 16 
Females t . 4 23 14 
Males 1 19 6 26 18 

Source: Report on the 1994/95 National Population Health Survey, (James et ai., 1997) 
Data suppressed at source 

The overall prevalence of hypertension and heart disease among the Métis, North 

Amencan Indians and Canadian population, not differentiating between those with and 

without diabetes, is provided in Figures 5.9 and 5.10. 



Figure 5.9 
Crude Prevalence of Hypertension by Age Group and Population 

Hypertension Prevalence 
Metis, NA1 and General Population 
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Source of General Canadian Data: 199 1 General 
Sociai Survey (Statistics Canada, 1994). 

* Age Groups for General Population: 25-44; 46-64. 

The prevalence of self-reported hypertension is similar among the three populations. 

The prevalence of self-reported "heart problems" is greater arnong the Métis and North 

American Indians than arnong the general Canadian population. Thus, Métis and North 

American indians of western Canada exhibit significant morbidity when considering self- 

reported levels of diabetes, hypertension and heart problems. 



Figure 5.10 
Crude Prevalence of Heart Problems by Age Group and Population 

Heart Problems 
Metis, NA1 and General Population 
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Source of General Canadian Data: 199 1 General 
Social Survey (Statistics Canada, 1994). 

* Age Groups for General Population: 25-44; 46-64. 

In addition to cardiovascular and opthalmologic associations, Métis participants with 

diabetes were more likely to report having received a diagnosis of arthritis or rheumatism, 

emphysema or shortness of breath, and tubercdosis than those without diabetes. The excess 

risk experienced by those with diabetes for other chronic health conditions, after controlling 

for the effects of age and sex, is provided in Table 5.18. 



Table 5.18 
Risk of Select Chronic Disease among Diabetics by Aboriginal Croup 

Risk of Chronic Condition among Diabetics 
Compared to non-Diabetics 

Chronic Health 
Condition Métis North Amencan Indian 
Arthri tis/ 

Rheurnatisrn OR=2.9 (2.1,3.9)** OR=?. 1 (1.7,2.5)** 
Emphy sema/ 

Shorîness of Breath OR=2-9 (2.0,4.3)** 
Tuberculosis- OR=2.0 (1.2,3.4)* 

OR=Mantel-Haenszel Odds Ratio (95% Confidence Intervals) 
* P<0.05; * *P<0.00 1 (Cochran-  man tel-Haenszel Statistics) 

Tuberculosis inciuded in this table even though it not technically a "chronic illness". 

High Blood Pressure 

Because diabetes was determined to be strongly associated with hypertension among 

the Métis and North Arnerican Indians when controlling for age and sex, logistic regression 

modelling was performed to examine those variables which were significantly associated 

with hypertension among these two groups, and to see if diabetes remained a significant 

predictor of hypertension once other variables besides age and sex were considered. The 

logistic models for hypertension are presented in Tables 5.19 and 5.20. The probability of 

high blood pressure was tested with seven variables: sex, age, diabetes, physical activity, 

body mass index, level of education and annual income. Four variables were significantly 

associated with the presence of high blood pressure among the Métis. The mode1 was 

statistically significant (mode1 +244.476, p=0.000 1). 



Table 5.19 
Logistic Regression Analysis for High Blood Pressure - Western Canadian Métis 

Variable Coeffkient Standard Error P Value Odds Ratio 
htercept -2.44 17 O. 1129 0.000 1 - 
Age Group (50') 1.3779 O. 1593 0.0001 3.966 
Diabetes (Yes) 0.992 1 0.1820 0.0001 2.697 
Physical Activity 

participation (Yes) -0.4073 O. 1260 0.0012 0.665 
Body Mass index 

(2 3 0 kg/m2) 1.1672 O. 1725 0.000 1 3.213 
Age Group*BhIfI 

interaction -0.7563 0.28 17 0.0073 0.469 

-2 Log Likelihood 1887-740 
Model Chi-Square (5df) 244.476 @=O.OOO 1) 

N = 2964.57 

Diabetes remained significantly associated with high blood pressure after controlling for the 

effects of age, physical activity, and obesity; the risk of high blood pressure among the Métis 

is a h o s t  three times as great for those with diabetes than those without (OR= 2.697). 

The mode1 contains an interaction term between age group and body rnass index. 

An interaction occurs when the association between the risk factor (obesity) and the 

outcome variable (high blood pressure) differs, or depends on the level of a covariate (age). 

If there was no interaction present then the relationship between obesity and high blood 

pressure would be the same at al1 levels of the age variable. However, if there is an 

interaction between two variables then one c m  modiQ the effect of the other so that the 

relationship is not the same at al1 levels of the covariate @osmer and Lemeshow, 1989). 

Thus, the relationship between obesity and high blood pressure is different depending on the 

level of the age variable. Ln this particular case, obesity is a significant predictor of high 

blood pressure at al1 ages, however, the relationship between obesity and hi& Lv!ood pressure 
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is stronger at younger ages (Le., 15-49) than in older ages (i-e., 5065+). This does not mean 

that the risk for hi& blood pressure is greater among those aged 15-49 yean than among 

those aged 50 years and over; this is clearly not the case. The risk of hi& blood pressure 

among those aged 50 years and over is about four times the risk of those aged 15-49. The 

fact that greater nurnbers of individuals in the 50 and over age group report having received 

a diagnosis of high blood pressure suggests that the diagnosis is related to more than obesity 

in that age group. 

The strength of the relationship between two variables in categorical data analysis 

is given by the odds ratio. One test for the homogeneity of odds ratio is the Breslow-Day 

statistic, which tests the null hypothesis of homogeneity in a set of tables (Stokes, Davis and 

Koch, 1995). The Breslow-Day statistic testing the relationship between body rnass index 

and high blood pressure controlling for age is 6.409 with 1 df (p=O.O 1 l), which is clearly 

significant. Thus the null hypothesis of homogeneity is rejected. 

The probability of high blood pressure among North American lndians was tested 

with seven variables: sex, age, diabetes, physical activity participation, body mass index, 

level of education, and annual income. Five variables were determined to be significantly 

associated with high blood pressure: age, diabetes, physical activity, obesity and annual 

income. The mode1 was statistically significant (mode1 X-658.218, ~=CI.OOOL). Diabetes 

remained significantly associated with high blood pressure after controlling for the effects 

of age, physical activity, obesity and annual income; the risk of high blood pressure among 

North Arnerican Indians with diabetes is almost five times as great than for those without 

diabetes (OR= 4.655). 



Table 5.30 
Logistic Regression Analysis for High Blood Pressure - Western Canadian 
North American Indians 

Variable 
lntercept 
Age Group (50') 
Diabetes (Yes) 
Physical Activity 

participation (Yes) 
Body Mass Index 

(2 30kg/m2) 
Annuai Incorne 

(2 $10,000) 
Age Group*BMI 

interaction 
Age Group*Annual 

Income Interaction 

Standard Error 
0.099 1 
O. 14 18 
0.1425 

P Value Odds Ratio 
0.000 1 - 
0.0001 6.080 
0.9W1 4.655 

-2 Log Likelihood 3679.325 
Mode1 Chi-Square (8df) 658.218 (p=O.OOO 1) 

N = 5696.25 

Interaction terms were found between age and body mass index and age and income. 

Among North American Indians, the risk of high blood pressure among the obese was 

greater than arnong the non-obese at al1 ages, however, the relationship between obesity and 

age was twice as strong among those aged 15-49 than those in the 50-65' age groups 

(Breslow-Day=21.298, 1 df, p=0.001). Incorne was significantly associated with high blood 

pressure arnong the 15-49 age group but not arnong the older age groups (Breslow Daye1.988, 

1 df, p=O.OOl). 

Heart Problems 

Because diabetes was determined to be strongly associated with heart problems 

arnong the Métis and North Arnerican Indians when controlling for age and sex, logistic 

regression modelling was performed to examine those variables which were significantly 



associated with heart problems arnong these two groups, and to see if diabetes remained a 

significant predictor of self-reported heart problems once other variables besides age and sex 

were considered. The logistic models for heart problems are presented in Tables 5.21 and 

Table 5.2 1 
Logistic Regression Analysis for Heart Problems - Western Canadian Métis 

Variable 
Intercept 
Age Group (50+) 
Diabetes (Yes) 
Hi& Blood Pressure 

(Yes) 
Physical Activity 

Participation (Yes) 
Education ( r  Grade 9) 
Annual Income 

( r  $10,000) 
Age * Hypertension 

Interaction 

Coefficient 
-2.7894 
1.8082 
0.7483 

Standard Error 
0.2457 
0.244 1 
0-2358 

P Value 
0.000 1 
0.000 1 
0.00 15 

Odds Ratio 
- 
6.100 
2.113 

-2 Log Likelihood 935.068 
Mode1 Chi-Square (7 df) 259.152 @=O.OOOI) 

A logistic regression mode1 for heart problems was run with nine variables: age, sex, 

diabetes, high blood pressure, physical activity, body mass index, smoking statu, level of 

education, and annual income. Six variables, including diabetes, were significantly 

associated with heart disease. The overall model was statistically significant (model 

~L259.152, ~=O.OOO 1 ). Diabetes remained sigmfïcantly associated with heart problerns, after 

controlling for the effects of age, high blood pressure, physical activity, level of education 

and income; the risk of heart problems arnong Métis with diabetes is twice that of those 

without diabetes. 



An interaction term between age and high blood pressure was developed. The risk 

of heart disease among Métis with high blood pressure is great at al1 ages, however, the 

relationship between high blood pressure and age is stronger among those aged 15-49 than 

arnong those aged 65 years and over (Breslow-Day = 8.777, 1 df, p4.003).  

Table 5.22 
Logistic Regression Analysis for Heart Probiems - Western Canadian North 
American Indians 

Variable Coeffwient Standard Error P Value Odds Ratio 
lntercept -3.6492 0.08 18 0.000 1 - 
Age Group (50') 1.8073 O. 1356 0.000 1 6.094 
Diabetes (Yes) 0.9973 O. 1992 0.000 1 2.71 1 
High BIood Pressure 

(Y@ 1 -7020 O. 1476 0.000 1 5.485 
Age * Diabetes 

Luteraction -0.7043 0.2624 0.0073 0.494 
Age 'Hypertension 

Interaction -0.63 03 0.2 137 0.0032 0.532 

-3 Log Likeiihood 305 1.262 
Mode1 Chi-Square (5 N) 574.6 1.8 (p=O.OOO 1) 

A Iogistic regression mode1 for heart disease among North American Indians was run with 

the same nine variables indicated for the analysis arnong the Métis. Three, including 

diabetes, were significantly associated with heart disease. The overall model was 

statistically significant (model $=574.618. p=0.000 1). Diabetes remained significantly 

associated with heart disease, after controlling for the effects of age and high blood pressure; 

the risk of heart problems arnong North Amencan Indians with diabetes is alrnost three 

times the risk among those without diabetes. 

Interaction terms between age and high blood pressure and age and diabetes were 

developed. The relationship between diabetes and heart problems and high blood pressure 
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and heart problems was stronger among the 1 5 4 9  age group than among the 5065 years and 

over group. 

Summary 

The prevalence of diabetes among the iMétis is significantly greater than among the 

general Canadian population and approaches the level among North Amencan hdians. The 

pattern of diabetes among the Métis in tems of risk factors, negative impact on qudity of 

life and CO-morbidity is similar to that for the North Amencan Indian population. Risk 

factors for diabetes include sociodemographic factors such as age, sex, level of education, 

and ability to speak an Abonginal language in addition to health status/behaviours such as 

obesity and level of physical activity. Although the impact of diabetes cannot be directly 

rneasured with the variables included in the APS, the effects of the disease can be inferred 

from the positive associations with those variables rneasuring the negative impact of chronic 

disease upon the lives of the study participants. Ln addition, the impact of diabetes upon 

cardiovascular disease was confirmed to exist among the Métis. The high prevalence of 

diabetes among the Métis as well as the strong associations between diabetes and 

hypertension and heart problems suggests significant morbidity in this population. 



CHAPTER SIX 

DISCUSSION AND CONCLUSIONS 

The broad goals of this research were: (1) to estimate the self-reported prevalence 

of diabetes, risk factors and complications among the Métis and North Arnerican Indians of 

western Canada; (2) to test hypotheses reiated to diabetes etiology arnong the selected 

Aboriginal study groups; and (3) to evaluate the usefulness of the Aboriginal Peoples Survey 

for research upon the health of Aboriginal Canadians. Each of these objectives will be 

addressed. 

Epidemiology of Diabetes Meilitus 

Dia betes Prevalence 

The cmde prevalence of diabetes among westem Canadian Métis (6.1%) is slightly 

less than the self-reported prevalence among North American Indians (73%), and twice the 

rate of the general Canadian population for the sarne geographic area (3.0%). Because the 

age-distribution of the Métis and North Amencan lndian populations are significantly 

different from the general Canadian population, standardized prevalence estirnates were 

derived. The directly standardized diabetes prevalence of 9.0% among the Métis is three 

times the diabetes rate among the general population. Although standardized rates are 

fictitious, fair population cornparisons are now possible because the confounding eEects 

of different age distributions in the populations of interest have been removed. The extent 

of self-reported diabetes among the Métis represents significant morbidity in this population; 

morbidity that up until this point had not been evaluated In addition, the young age 
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structure of the population indicates that the full extent of the situation will not be realized 

for years to corne. 

That the prevalence of diabetes among the Métis approaches the level reported by 

North Arnerican indians is significant, knowing what we do about the hereditary nature and 

the severe complications of the condition. Through decornposition analysis it was 

determined that differences in age structure were not a significant factor in cornparison of 

crude rates between the Métis and North American Indians. Thus, the cornparisons between 

the two groups are more meaningful because we can be assured that they are based primarily 

on tnie differences in rates of diabetes. 

Interesting inter-provincial differences in diabetes prevalence were found behveen 

Aboriginal groups. Diabetes prevalence among Manitoba and Saskatchewan Métis was 

significantly less than their respective North Amencan Indian populations. However, in 

Alberta the rate of self-reported diabetes amoiig the Métis was significantly greater than that 

reported by North American Indians. 

What factors may account for this difference? One factor may be related to 

incornplete enurneration in the 199 1 census. Recall that the çample for the MS was drawn 

from the 1991 general Census of Population. In Alberta, eleven Indian reserves and 

settlements were incompletely enumerated for the 1991 census, while the numbers in 

Manitoba and Saskatchewan were three and one, respectively. Some of these communities 

were incornpletely enumerated for the 1986 census as well. The 198 1 population estimate 

for the eleven reserve communities in Alberta that were incompletely enumerated in 199 1 

was 5523. Assuming that the population estimates for these communities remained stable 
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from 198 1 through 199 1, this represents a significant portion of the Indian population who 

would not have been included in the APS sample. In addition, seven Alberta communities 

representing approximately 3000 individuals did not participate in the APS. The lack of 

participation in Alberta reserves and settlements was greater than in Manitoba and 

Saskatchewan. Among North American Indians, it was detemined in this research that 

those living on-reserve were significantly more likely to report having diabetes than those 

residing off-reserve. Thus, if residents of reserve communities demonstrate a greater 

prevalence of diabetes than their off-reserve counterparts, then greater lack of participation 

arnong reserve residents in Alberta may have driven the North Arnerican Indian diabetes 

prevalence estirnate downward. An additional indicator of participation is the value of the 

record weights. The mean record weight for Alberta North American Indians of 16-95, is 

significantly greater than mean weights for Manitoba (13.59) and Saskatchewan (12.2 1) 

North American hdians. Among Alberta reserve residents the mean record weight is 

slightly greater than Saskatchewan and Manitoba reserve residents and also exhibits a 

greater range. 

Another factor which should be considered is that the direction of the reported 

difference in diabetes prevalence between Alberta Métis and North American Indians may, 

in fact, reflect a hue difference in prevalence between the groups. The rate of self-reported 

diabetes arnong Alberta Métis was significantly greater than Métis fiom Manitoba and 

Saskatchewan [+M.  O.OS OS]. Thus, it may be possible that the Métis of Alberta are 

systematically different fiom the Métis in other portions of western Canada. This dif5erence 

may be related to historical developments. By the late 1800's the Métis way of life was 
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being severely threatened and many Métis at Red River migrated North, to Saskatchewan 

or to the northem United States. After their final defeat at Batoche in 1885, many migrated 

farther west or north. Some Métis communities survived in the prairies but in Alberta a 

nurnber of Métis settlements were established on public lands provided by the province. 

Eight of the original twelve settIements remain today (Royal Commission on Aboriginal 

Peoples, 1996). It is entirely possible that the Alberta comrnunities are more culturally 

intact than communities in other areas and this translates into a greater sense of cohesiveness 

and cultural identity than in other areas. It is also possible that the differences between the 

Alberta Métis and the Métis of the other prairie provinces are related to factors which 

increase the risk for diabetes, whether these be related to lifestyle, Aboriginal ancestry, or 

some combination of the two. In summary, it is possible that the greater reported prevalence 

of diabetes among Alberta Métis relative to Alberta North Amencan hdians and Manitoba 

and Saskatchewan Métis is related to both under-enumeration o f  Alberta reserves and 

differences between the Métis of Alberta and the those residing in the rernainder of western 

Canada. 

The self-reported diabetes prevalence among APS participants is greater than the few 

estimates previously reported in the literature for North American Indians of Manitoba, 

Saskatchewan and Alberta. Corn parisons between diabetes prevalence estimates must be 

interpreted with caution for at least three reasons: (1) The few studies that have been 

conducted on the prevalence of diabetes among Aboriginal peoples of Manitoba, 

Saskatchewan and Alberta pertain prirnarily to the registered Indian population living on 

reserves. The North Amencan Indian APS estimates reported in this paper refer to non- 
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registered, off-reserve groups in addition to registered Indian, reserve residents. This is not 

a major difficuity because APS estimates can be derived for the registered, on-reserve 

groups; (2) Case axertainment methods and diagnostic criteria differ between studies. 

Estimates may be based on seif-report, (as was the case for the APS), registers of previously 

diagnosed cases which identiG docurnented diagnosed cases, and screening which identifies 

new cases. In addition, diagnostic criteria rnay differ which can affect the derived estimates. 

The most accurate estimates of diabetes prevalence are achieved via screening with oral 

glucose tolerance tests. Soth chart reviews and self-reporting rnay result in underestimates 

because only known cases of diabetes are included while undiagnosed cases are excluded. 

Verification of diagnoses and diagnostic criteria can sometimes be achieved with studies 

based on registers of previously diagnosed cases but cannot with self-reported data from 

large population studies. (3) Scope of the studies may be different. The APS includes self- 

identified Aboriginal Canadians who claim to identiw with their Aboriginal heritage. The 

sub-provincial categories of census metropolitan area, other urban areas, other rural areas 

and Indian reserves are the most specific within-province breakdowns that cm be achieved. 

Sub-provincial distinctions cannot be made on geography (Le., north vs south; proximity to 

urban centres; degree of isolation, etc.) or cultural group (Le., Cree, Ojibwa, Sioux) therefore 

differences that may exist between such groups become blurred. Notwithstanding these 

dificuities, it remains instructive to compare studies in order to search for general trends 

and consistencies between comparable works. 

The shidies which will be used for cornpaison with the APS estimates are based on 

registers of previously diagnosed cases, thus the case ascertainment methods are not too 



divergent. Diagnostic critena are not available with the APS data The scope ofthe studies 

with which the APS estimates will be cornpared Vary fiom those which included al1 reserves 

within a province to those which included a small number of select reserves. 

Using Medical Services Branch (MSB) data, Young and associates ( 1990) estimated 

diabetes prevalence arnong Canada's registered hdian and huit populations. Estimates 

were based on previously diagnosed cases at year end 1987. In earlier work Young and 

colleagues ( 1985) estimated diabetes prevalence among registered Indians of northwestern 

Ontario and northeastern Manitoba. Estimates were based on previous diagnosis as of 1983. 

Cornparison will be made with the estimates that included the Manitoba registered Tndians. 

Pioro and colleagues (1996) used data from a diabetes survey conducted by the 

Saskatchewan Region of MSB on nurnbers of diagnosed cases of diabetes arnong al1 

Saskatchewan reserves. Data were collected in 1990. Cornparisons of crude diabetes 

estimates for the APS and the studies by Young and Pioro are presented in Table 6.1. 

Table 6.1 
Crude Diabetes Prevalence among APS On-Reserve Indians and Western 
Canadian Registered Indian Populations 

Province - APSo Youny et al (19851- Youw et al (1990)- Pioro et al (1996p 

Manitoba 10.9 3.2, 3.5" 
Saskatchewan 8 -6 - 
Alberta 7.0 - 

-- - - - - - .- 

* Manitoba communities - AU ages 
0 L 5 years and over 20 y&s and over 
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were based on al1 ages. This is especially significant for diseases which are more prevalent 

in the older age categories in combination uith populations that are heavily represented by 

younger age groups. If the younger age groups contribute very few cases to the numerator 

but constitute a significant proportion of the denorninator, the prevalence estimate will be 

Iower than if the younger age categories had been removed. For example, among 

Saskatchewan reserve residents, the under 20 years group contributed only 21 cases of 

diabetes but constituted over half of the reserve population, thereby decreasing the reported 

diabetes prevalence by half (i-e., the al1 age groupç prevalence is =- '" -3.0% , compared to 

the prevalence reported for the 20 years and over group, -- ' '25 -6.248 ) (Pioro et al., 1996). 
18236 

More interesting cornparisons may be made among age-specific prevalence 

estimates, which are available for the M S  data, Young and colleagues (1985) and Pioro and 

associates (1996) (Table 6.2). When different methodologies and the time factor are taken 

into consideration, the diabetes prevalence estimates denved fiom the MS data do not seem 

unreasonable, 



Table 6.2 
Age-Specific Crude Diabetes Prevalence among APS On-Reserve Indians and Western 
Canadian Registered Indian Populations 

A P S  Young et al, (1985) Pioro et al (1996) 

Province GrobDs Prevalence Groups Prevalence 
Y0 Y0 

Manitoba 15-24 1.9* 15-24 0.4 
25-49 11.0 25 -44 5.3 
50-64 27.6 45-64 12.6 
65+ 27.2 6 3 -  9.6 

Groups Prevalence 
O h  

Saskatchewan 15-24 NIA N/A 20-29 1 
25 -49 7.4 3 0-3 9 3 
50-64 25.9 40-49 10 

65+ 25.0 50-59 18 
60-69 23 

70+ 17 
* Figure to be used with caution. Coeficient of variation between 16.7% and 33.3%. 

Figure suppressed. CoeEcient of variation greater than 33 3%. 

An additional cornparison can be made with more recent diabetes prevalence 

estimates arnong Canadian Aboriginal people from outside of the three study provinces. Fox 

and colleagues ( 1994) estimated diabetes prevalence arnong residents of the Sioux Lookout 

Zone ( S U )  based on a computerized repistry of diagnosed cases. The report is based on 

data collected in 1992. The overall cmde prevalence rate, including individuals less than 

15 years of age was 4%, compared with a cmde prevalence of 9% for AE5 reserve residents 

of western Canada aged 15 years and over. Age-specific cornpansons are again interesting. 

Diabetes prevalence among SLZ males and females aged 15-24 was 0.7%~~ compared to the 

APS estimate of 1%. The diabetes estimates for SLZ males and females aged 55-64 were 

12% and 24%, reçpectively, while the rates for APS males and females aged 50-64 were 
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19% and 31%, respectively. Harris and associates (1997) completed a community-wide 

prevalence survey using oral glucose tolerance testing in a remote community in Ontario 

fiom July 1993 to March 1995. The overall crude diabetes prevalence arnong residents aged 

10 years and older was 17%, compared with a prevalence of 9% for on-reserve APS 

participants aged 15 years of age and older. Interestingly, the diabetes prevalence in this 

community as of 1992 was estimated at 7% (Gittelsohn et al., 1996). Thus, the APS diabetes 

estimates derived from the APS data set seem plausible when compared to estimates from 

other Canadian Aboriginal groups. 

h summary, the APS estirnates of diabetes prevalence for reserve residents were 

greater than previously documented estimates for the same regions. The differences may 

be due to an actual increase in disease prevalence in combination with increased 

surveillance for the disease and computational methods used for estimation. The APS 

estimates derived for this research seem to be congruent with more recent diabetes estimates 

when different methods are taken into account. 

What are the implications for the Métis? The diabetes estimates for North American 

hdians derived from the APS data are comparable to estimates obtained fiom more recent 

work on Canadian Aboriginal peoples (Fox et al., 1994; Pioro et al, 1996; Harris et al., 

1997). It has been demonstrated in this research that the Métis are exposed to similar risk 

factors for diabetes as the North American Indian population, be they genetic, behavioural 

or socioeconornic. Therefore it seems reasonable to have some confidence in one of the 

major findings of this research, specifically that the level of diabetes arnong the Métis 

approaches that of the North American Indian population. 



Distribution of Diabetes 

Among Noah Amencan Indians the prevalence of diabetes was greater among 

residents of Indian reserves than among off-reserve residents. This finding may be related 

in part to the distribution of risk factors for diabetes between on-reserve and off-reserve 

residents. A significantly greater proportion of North American Indians over the age of 50 

yean reside on-reserve than off-reserve. After controlling for the effects of sex and age, on- 

reserve Indians are more likely to be obese than their off-reserve counterparts, less likely to 

have cornpleted at least grade 9 and less likely to report participation in physical activities. 

Although the prevalence of diabetes arnong rural Métis was greater than urban Métis, the 

difference was not statistically significant. However, a significantly greater proportion of 

rural Métis were over the age of 50 years than h a n  Métis. Afier controlling for the effects 

of sex and age, a greater proportion of rural residents were obese. Although no differences 

between m a l  and urban Métis were found on physical activity participation, rural Métis 

were less likely to have completed grade 9 or greater than urban residents. 

The prevalence of diabetes increased significantly with age and was greater among 

Métis and North American Indian women than among men. Diabetes prevalence generally 

increases with age in al1 populations (Barcelo, 1996). The significantly greater prevalence 

of diabetes among Abonginal women has been documented in numerous studies among 

other North Amencan Aboriginal groups (Young, 1994). Greater rates of obesity in women 

have been cited as a reason for the higher diabetes prevalence in numerous studies (Pioro 

et al., 1996; Dyck et al., 1995; Harris et al., 1997). However, among APS pariizipnts 

neither Métis nor North Amencan Indian women exhibited significantly greater rates of 
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obesity than men. Another possible explanation for the differences between males and 

females in fiequency of diabetes diagnosis is different patterns of heaIth care utilization 

(Barcelo, 1996). Métis women were three times more likely to report having seen someone 

about their health in the past 12 months than Métis males [OR=3.0 (2.5,3.60]; specifically, 

Métis women reported having seen a physician and a community health representative 

( C m )  approximateiy 1.5 times more frequently than Métis men [medical doctor: OR=1.6 

(1. L,2.5); CHR: OR=1.5 ( 1 . 1 , ~ .  101. SimiIar patterns were observed for North Amencan Indians, 

where women reported seeing someone about their health almost 2.5 times more frequently 

than men [OR=2.4 (2.2,2.i)] .  Although no significant differences in visits to cornmunity health 

representatives were noted, women reported visiting medical doctors more frequently than 

men [OR=2.9, (2.3, w)]. Interestingly, no significant differences between the sexes were 

found in overall diabetes prevalence estimates for the general Canadian population from the 

199 1 General Social Survey (Statistics Canada, 1994) or the 1994/95 National Population 

Health Survey (James et al., 1997). 

The relationship between socioeconomic status and poor health has been well 

docurnented even though measurement of socioeconomic status varies widely between 

studies (Frank, 1 995; Fro hlich and Mustard, 2 996; Guralnik and Leveille, 1997). Measures 

of socioeconomic status often include income, education level, occupation level and 

sometimes include characteristics of residence and total wealth While the majority of work 

has been concentrated on the relationship between adult socioeconomic status and adult 

health, interesting work is emerging on the relationship between childhood living conditions 
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and socioeconomic inequalitïes in adult health (Rahkonen et al., 1997; Van de Mheen et al., 

1 997). Guralnik and Leveille ( 1997) argue that adequate evaluation of an individual's 

socioeconomic position should include more than determination of their income and 

education levels. While their concerns are noted, these were the two major measures 

available for this research because of the lack of data regarding housing conditions in the 

APS microdata file and the high percentage of respondents who indicated that they were not 

in the labor force. 

Among the general Canadian population, diabetes is associated with low income 

(James et al., 1997). Among the general American population, diabetes is associated with 

lower income and education levels and higher unernployment levels afier controlling for the 

effects of age (Cowie and Eberhardt, 1995). Three variables were used in this research to 

evaluate the relationship between socioeconomic s ta tu  and diabetes among the Métis and 

North Arnerkan Indians of western Canada: annual income, education level, and 

employment status. After controlling for the effects of sex and age, only level of education 

remained statistically associated with diabetes status among both Aboriginal groups. Annual 

income was detennined to be a significant predictor of diabetes status arnong North 

American Indians in logistic regression analysis that incorporated the Aboriginal Ancestry 

variable. Interestingly, the risk of diabetes was greater among participants who reported an 

annual income of $10,000 or more. However, the ef5ect of age on annual incorne may not 

have been as strong in this model as in the model which did not incorporate Aboriginal 

ancestry, because the age variable in this model was combined with two  other variables (i-e., 

ability to speak an Aboriginal language and participation in traditional activities). Because 
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annual income was not significantly associated with diabetes when the age variable was 

included as an independent variable, its significance in this mode1 m u t  be interpreted with 

caution. 

Although statistical significance was achieved on only the education variable, it may 

be incorrect to conclude that diabetes arnong the Métis and North American Indians is not 

associated with lower socioeconomic status, because the distribution of the annual income 

variable is very narrow. In other words, only a small proportion of participants reported an 

annual income level which would allow for the type of differences in lifestyle that may 

impact upon diabetes and disease prevalence. For example, 50% of the Métis and 60% of 

North American Indians reported an annual income of less than $10,000 per year. Only 6% 

of the Metis and 4% of North American Indians reported an annual income of greater than 

$40,000 per year (Figure 6.1). 

Figure 6.1 
Annuai Income by Aboriginal Group 

Annual Income 
Metis and North American Indians 

~$1 .9  $2-9.9 $1 0-1 9.9 $2049.9 $4O+ 
Incorne (Thousands) 



Eypothesis Testing 

Aboriginal Ancestry 

One of the variables which has been demonstrated in population studies to have a 

significant association with diabetes is degree of Aboriginal ancestry. Because there were 

no data available on Aboriginal ancesûy in the APS data set a composite variable was 

coostructed using the variables: age, ability to speak an Aboriginal language and 

participation in traditional activities. Métis participants who were classified as having a 

greater degree of Aboriginal ancestry were almost 2.5 times more likely to report having 

received a diagnosis of diabetes than those who were designated as having less Aboriginal 

ancestry after controlling for the effects of sex, physical activity participation, obesity and 

level of education. North Amencan Indian participants classified as having a greater degree 

of Aboriginal ancestry reported having diabetes twice as frequently as those designated as 

having less Aboriginal ancestry controlling for the effects of sex, physical activity 

participation, obesity, level of education and annual income. 

Using the APS data set, there is no way of evaluating constnict validity (Le., is the 

variable measuring the intended concept). Because age is so strongly associated with 

diabetes, it is possible that the composite ancestry variable is measuring nothing more than 

the effects of age on the outcome variable. Logistic models were therefore developed to test 

the independent effects of the variables which had been combined to create the ancestry 

variable. Logistic models were run with the following eight variables: sex, age group, ability 

to speak an Abonginal language, participation in traditional Abonginal activities, physical 

activity participation, body mass index, level of education and income. h o n g  the Métis, 
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the variables which were significantfy associated with the outcome variable, diabetes, 

included sex, age group, ability to speak an Abonginal language, BMI and level of 

education; participation in traditional Abonginal activities was not statistically significant. 

Métis participants who report the ability to speak an Abonginai language were almost twice 

as likely to report having diabetes than those who are not abie to speak an Aboriginal 

language afier controlling for the effects of al1 other variables [OR=l.9 (1.3,2.7)]. Among 

North Amencan Lndians, sex, age group, ability to speak an Aboriginal language, physical 

activity, BMI, and Level of education were significantly associated with diabetes statu; 

participation in traditional Aboriginal activities and annual income were not. The risk of 

diabetes among North Amencan hdians who are able to speak an Aboriginal language is 

twice that of those who are not able to speak an Aboriginal language [OR=1.9 (1.5,2.5)] afier 

controlling for the effects of the other variables. Thus, it appears that age is not completely 

responsible for the significant association between the composite ancestry variable and 

diabetes. Insofar as ability to be fluent in an Aboriginal Ianguage is an indication of 

Aboriginal ancesfq, the composite variable probably has some value, notwithstandïng the 

lack of influence of the variable measuring participation in traditional Aboriginal activities. 

A reduced variable measuring Aboriginal ancestry was created, cornposed only of 

the age group and ability to speak an Aboriginal language variables. Logistic models were 

run with the same variables as noted above. The ancestry variable remained statistically 

associated with the outcome variable, diabetes, for both the Métis and North American 

Indians. These results are suggestive of a relationship between Aboriginal ancestry and 

diabetes. However, as the ancestry variable is a crude and simplistic rneasure of Aboriginal 
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ancestry, no firrn conclusions cm be drawn regarding the impact of Aboriginal ancestry on 

diabetes prevalence using the APS data set. 

,4ssociated Morbidity 

The vascular conditions that accompany diabetes are severe and life threatening and 

i nclude retino pathy, cardiovascular disease and stroke, hypertension, pen pheral vascular 

disease and nephropathy (Barcelo, 1996). With the exception of hypertension, questions 

pertaining to these specific conditions were not included in the APS questionnaire. 

The conditions for which estimates could be obtained include high blood pressure, 

heart problems and sight impairment. Using logistic regression modelling it was determined 

that diabetes remained significantly associated with hypertension and heart problems after 

the effects of the other risk factors were taken into account. Arnong the Métis, factors which 

were significantly associated with hypertension included age, diabetes status, participation 

in physical activity and BMI. An interaction was discovered between age and body m a s  

index. Individuals with diabetes were aimost three times more likely to report having 

received a diagnosis of hypertension than those without diabetes, independent of the effects 

of the other variables. Variables significantly associated with heart problems included age, 

diabetes status, hypertension, participation in physical activity, level of education and 

incorne. An interaction between age and hypertension was discovered. Controllhg for the 

effects of ail other variables, Métis participants with diabetes reported heart problems twice 

as fiequently as those without diabetes. In addition, Métis participants with diabetes were 

twice as likely to report a sight impairment than those without diabetes. Sirnilar results were 

obtained for the North American Indian population. 
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addition to cardiovascular and opthalmologic associations, Métis and North 

Indian participants with diabetes were more iikely to report having arthritis, 

emphysema, and tuberculosis than those without diabetes afier controlling for the effects of 

age and sex. Thus, the extent of morbidity arnong the Métis and North Amencan Indians 

of western Canada with diabetes is considerable. 

Effects of Bill C-31 Registrants on Diabetes Prevalence 

Diabetes prevalence was detennined to be significantly greater among registered than 

non-registered Indians and among Bill C-3 1 registrants alone compared to non-registered 

Indians. However, the prevalence of diabetes among registered Indians remained essentially 

the same with or without the inclusion of the Bill C-3 1 registrants. In addition, when the 

Bill C-3 1 registrants were "removed" fiom the registered Indian category and placed into 

the non-registered category, the resulting diabetes prevalence among the non-registered 

Indians increased but not significantly. 

That the Bill C-3 1 registrants did not significantly alter diabetes prevalence among 

registered or non-registered Indians may be related to the small numbers of Bill C-31 

registrants relative to the total nurnbers of registered and non-registered Indians rather than 

the characteristics of the registrants themselves. No significant differences were found 

between Bill C-3 1 registrants and other registered Indians on diabetes prevalence, age 

distribution, body rnass index or participation in physical activities. However, Bill C-3 1 

registrants and "other" registered Indians were significantly different fiom the non-registered 

group. Bill C-3 1 registrants were more likely than non-registered Indians: (1) to be obese 

[OR=1.2 (1.1,1.4)], (2) to have a greater degree of Aboriginal ancestry (as determined with the 
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composite ancestry variable) [OR=I -8, (1 -4.2. I)], and(3) less likely than non-registered Indians 

to participate in physical activities [OR=0.83. (0.73, O.%)]. Thus Bill C-3 1 registrants are 

significantly different fiom non-registered indians on diabetes status and risk factors for 

diabetes, but because of their small nurnben the impact is not statistically significant. 

Strength of the Multiple Logistic Regressioo Models 

One of the most important objectives of this research was to determine the variables 

that were predictive of diabetes status among the two Aboriginal study groups. The 

variables that were significantly associated with diabetes status among the Métis included 

age, sex, body mass index, and level of education. These same four variables along with 

participation in physical activities were associated with diabetes among the North Arnerican 

lndian population. Notwithstanding different methodologies and variable measurement, 

similar results have been found in previous work among Abonginal North Americans 

(Young 1994; Barcelo, 1996). 

One of the significant findings of this research was that the design variable for age 

was highly correlated with most of the variables included in logistic regression analyses. 

Most of the proposed solutions to minimize the effect of multicollinearity were deemed 

unzcceptable for this research. However, according to Menard (1995) the safest way to deal 

with collinearity problems is to focus on the collective effects of al1 variables in the model 

and interpret the effects of individual predictors with caution. Although the strength of 

logistic regression analysis is its ability to isolate the effects of variables independent of al1 

other variables in the model, the possibility that age may be intermingled with the other 

variables included in the models c m o t  be completely ruied out. However, the strength of 
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al1 of the variables included in the diabetes models for both the Métis and the North 

American Indians, as measured by the significance level, is impressive indicating a 

convincing relationship between the individual explanatory variable and the outcome 

variable. Similarly strong relationships are noted between the explanatory variables 

associated with high blood pressure and heart problems. 

Evaiuation of the Aboriginal Peoples Suwey 

The Aboriginal Peoples Survey is subject to some important limitations which have 

implications for the quality of the derived results. The limitations will be addressed under 

the broad headings of survey structure, sampling structure, ascertainment issues, validity of 

APS variables and missing data. The impact of self-reported data on accumulation of 

knowledge and general confidence in the Abonginal Peoples S w e y  will also be addressed. 

Survey Structure 

The Abonginal Peoples Survey is an example of a cross-sectional study, for which 

data on risk factors and disease status are measured at the same time. As with alf cross- 

sectional studies, etiological inferences cannot be drawn because the temporal sequence of 

events cannot be established in the way they could be with a prospective study. Therefore, 

the logistic regression models that have been developed for this research m u t  be regarded 

as suggestive of relationships between designated risk factors and outcome variables rather 

than conclusive proof of causation. For example, diabetes prevalence was determined to be 

greater among those who reported lack of participation in physical activities than among 

those who reported participation in physical activities. However, it cannot be stated with 

certainty that lack of physical activity preceded the development of diabetes. The possibility 
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that lower participation rates in physical activities followed the development of diabetes 

cannot be ruled out. In other words, levels of participation in physical activities may have 

been equally distributed throughout the population but because of the development of 

diabetes level of participation decreased among those afflicted. 

While conclusions about etiology cannot be drawn, hypotheses regarding diabetes 

etiology were tested. Significantly, relationships that had been noted among other North 

Arnerican Aboriginal groups were contVmed to exist among the Métis. This is an important 

finding because of the lack of previous research among the Métis. 

Sampling Structure 

The method of sampling for the APS was highly complex and resulted in the 

assignment of a weight to each record in the data set. The final weight attached to each 

record corresponded to the number of individuals that particular record represented. The 

value of the record weights ranged f?om 10 to 125, thus one record was intended to represent 

from 10 to 125 Aboriginal individuals. The mean record weights for western Canadian 

Métis and North Arnerican Indians were 19 and 14, respectively. 

Complex probability sarnpling involving stratification and cluster sampling, resultïng 

in the assignment of record weights, is the only way that a survey of the magnitude of the 

APS could be conducted. Unfortunately, it is difficult to assess the impact of the weights 

on the derived results. Comparison of weighted versus non-weighted data would not prove 

usehl because the non-weighted data are not accurate reflections of the intended sample 

(i-e., weights are necessary so that on certain variables, the APS data are congruent with the 

larger census sample). While it may be reasonable to assume that one person could 
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represent 19 others with respect to the less than 10 sociodemographic variables (i-e., age, 

sex, province, sub-provincial category, etc.), that were used in the weighting process, it 

seems more questionable to assume that one person could accurately represent 19 others 

with respect to al1 of the 596 variables of the APS. 

In cornparison with previous studies on the prevalence of diabetes arnong Aboriginal 

North Americans, the derived diabetes estimates presented in this research seem reasonable. 

In addition, some of the variables that were used to test hypotheses regarding diabetes 

etiology were sociodemographic ones that were included in the weighting process itself. 

Therefore, if the major findings of this research are interpreted cautiously, and general 

trends versus specific results are emphasized, the impact of the weights may be assurned to 

be minimal. For example, the specific odds ratio associated with an explanatory variable 

is not as important as the general trend of the relationship. So, that obesity is positively 

related to diabetes is more important than the exact magnitude of the relationship. Because 

there has been no previous research on the Métis this type of baseline information is vital. 

Ascertainment Issues 

It is generally agreed that prevalence estimates based on self-reporting result in 

underestimation because only known cases are captured, while undiagnosed cases remain 

hidden This underestimation rnay be quite significant; some have estirnated that for every 

case of reported diabetes, there are one to two undiagnosed cases (Zimrnet, 1982; Harris, 

1987). The diabetes estimates reported in this research may also be underestimates. For 

example, the overail diabetes prevalence among the Ojibwa-Cree of Sandy Lake, Ontario, 

based on screening with oral glucose tolerance tests, was determined to be 17%, which is 
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approximately double the APS diabetes prevalence for Manitoba reserve residents of 9% (a 

large proportion of Manitoba's Aboriginal population is Ojibwa and Cree, thus Manitoba 

may be an appropnate cornpanson population). 

Zimmet's (1982) estimate of the underestimation involved with self-reported data 

were made primarily in relation to South Pacific Island populations, while Harris's (1987) 

cornrnents were made in relation to the United States Health and Nutrition Examination 

Survey. Some of the issues which rnay have influenced the underestimation about which 

these authors discuss may not be as potent in the context of Canadian Aboriginal research. 

First, awareness of the problem of diabetes among Canada's Aboriginal peoples has 

increased over the last decade which has probably influenced surveillance patterns such that 

heaith care practitioners are more likely to screen for diabetes arnong their Aboriginal 

patients than they were in the past. A second factor which may influence rate of diagnosis 

is accessibility to health care. Canadian citizens are not faced with the same type of 

financial disincentives to seek out health care as are citizens of the United States and may 

therefore take advantage of health care senices more regularly than Arnerican citizens. 

Individuals who raide in the less isolated reserve communities have good access to health 

care in the f o m  of nursing stations. It is in these communities that awareness of the 

problem of diabetes is greatest and screening for the disease has increased over the last 

decade at least. In contrast, urban Aboriginal peoples are more anonyrnous and rnay not 

seek out health care any more regularly than any other Canadian citizen, even though there 

are no financial disincentives. Although increased surveillance for diabetes and access to 

health care may lessen the degree of underestimation inherent with self-reported data among 
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Canadian Abonginal peoples, it is not likely that these factors would eliminate the problem 

to any great extent. Therefore, it is likely that the APS estimates, as with previous large 

population surveys, are underestimates of the true extent of the problem among the Métis. 

Variable Validity 

Validity is the degree to which a measurement measures what it is intended to 

measure (Last, 1988). The strength of the results and the conclusions of any research are 

obviously dependent on the validity of the variables under study. Some of the variables used 

in this research may not have captured the intended concepts as accurately as is necessq 

for confidence in the measures- These variables will be addressed in tuni below. 

Ethnic Ident fication 

Ethnic identity is a highly complex and emotionally charged issue that involves both 

cultural and genetic properties. Two issues are important in the assignment of ethnicity: 

self-identification and acceptance by a larger group. The reasons APS participants self- 

identified as Métis are not known to users of the APS. It is therefore not apparent to users 

of the APS data sets, whether individuals who self-identified as Métis would be accepted as 

Métis by the Métis nation. The consequence of not having a clear understanding of the 

reasons individuals self-ideotie as Métis for this research was that influence of Abonginal 

ancestry (i.e., the genetic link) could not be legitimately investigated. Future research on the 

Métis should delve more deeply into Métis identity and its meaning bearing in mind that 

ethnic identification is not something that can be ascribed by outsiders like researchers to 

fit particular research frameworks. 



Diabetes 

APS participants were asked if they had been told by a health care professional that 

they had diabetes. No distinctions were made between type 1 and type 2 diabetes, therefore 

al1 reported cases were considered to be type 2 and were included in al1 aspects of the 

analysls. As noted previously, this may not have had too great an impact on the results 

because diabetes among Aboriginal peoples is almost exclusively the type 2 variety, even 

among younger individuals. 

Heart Problems 

Although strong associations between diabetes and heart problems were reveaied, 

the vaiidity of the heart problems variable may be disputable which rnay weaken the strength 

of the relationships. APS participants were asked if they had been told by a health care 

professional that they had "heart problems". Participants may have interpreted the term 

"heart problems" as broadly or narrowly as they chose, and there is no indication in the APS 

questionnaire or any accompanying literature of the types of conditions or problems that 

would qualiQ. Therefore, the estimates of heart problems may include conditions which 

may not necessarily be associated with diabetes. 

Sighr impairment 

A composite variable measuring sight impairment was constructed because the APS 

data set did not include variables associated with diabetes opthalmologic complications. 

Just as for the "heart problems" variable, the "sight impairment" variable probably includes 

conditions which are not associated with diabetes because the APS questions regarding sight 

difficulties were very general; participants were asked (1) if they had difficulty seeing the 
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print on a page even while wearing corrective lenses (if applicable), and (2) if they had 

difficulty seeing the face of someone across the room even while wearing corrective lenses 

(if applicable). uidividuals were classified as having a sight impairment if they answered 

affirmatively to either of these questions. 

The strength of the relationship between diabetes and both heart problems and sight 

impairment, as rneasured by the significance level of the diabetes variable, was impressive. 

Therefore, it is probably not unwise to have some rneasure of confildence in the validity of 

the heart problems and sight impairment variables. 

Participation in Phys ical A cf zviîy 

APS iiiformants were asked if they participated in any sports, games, dance or 

recreation which involved physical activity. Available responses were "yes" and "no". The 

question allowed broad interpretation on the part of informants and may have encompassed 

individuals who attended community dances monthly to those who participate in strenuous 

physical activity on a regular basis. Future research should incorporate type, fiequency and 

intensity of physical activities and should also include physical activity that is associated 

with work, employment and subsistence activities in addition to activities associated with 

recreation and sport. 

Missing Data 

A survey on such a grand scope as the APS cannot necessarily include everythïng of 

importance to one specific aspect of study. Such is the case in relation to diabetes 

epidemiology. Important information that was not collected includes parental history of 

diabetes, degree of Aboriginal ancestry, cultural group affiliation, age at first diabetes 
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diagnosis, type of treatment, if any (i-e., injectable insulin, oral medications), and more 

specific categories of diabetes complications including kidney disease, amputations and 

retinopathy. 

Another area which was not covered well was diet and nutrition. m i l e  it is 

acknowledged that the relationship between diet and onset of chronic disease is especially 

complex and could not be untangled with a cross-sectional survey anyway, the questions of 

diet and nutrition included in the APS were limited. Participants were asked how oflen in 

a week did they eat meat, fish or poultry, and how much of the meat, fish or poultry was 

obtained through hunting and fishing by themselves, members of their family or friends. 

The only other nutrition question asked if participants had experienced the problem of not 

having enough food to eat during the past year. Neither the question about frequency eating 

meat, fish or poultry nor the one about not having enough food to eat during the past year 

were significantly associated with diabetes status. 

Impact of Self-Reported Data 

Cross-sectional surveys which rely on self-reported data are usefül in establishing the 

existence of a problem. This type of methodology is economical and results can usually be 

obtained in a timely fashion. The APS was an extremely usefûl tool for research upon the 

Métis because the impact of diabetes upon the lives of the Métis had previously not been 

identified. However, once problerns have been identified the usefùlness of self-reported data 

is limited because they don? further Our understanding of causality or risk in a meaninghil 

manner. Diabetes has been established as a problern among North American indians. 

Further cross-sectional studies such as the APS, no matier what the magnitude, will offer 
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linle but confirmation of existing knowledge. The APS represents a significant contribution 

for both the Métis and North Arnerican Indian groups because for the fust time a mily 

national perspective can be attained. The picture that emerges £iom the APS is one of 

significant morbidity among Canada's Aboriginal peoples and thus should provide strong 

rationale for primary community-based research, the ultimate goal of which is development 

of intervention strategies aimed at risk reduction and delay of onset of diabetes 

complications. 

Confidence in the Aboriginal Peoples Survey 

Although imperfect, the validity of the results regarding the impact of diabetes 

among the Métis cm be inferred from compansons of the derived results for the North 

Amencan Indian group with previous research on the registered Indian population of 

Canada. The derived estimates of diabetes among the North American Indians of western 

Canada are not implausible given the different study rnethodologies of the comparison 

research. The patterning of the disease was similar to what has been established arnong 

other North Arnerican Aboriginal groups. Thus, it does not seern unreasonable to have some 

degree of confidence in the accuracy of the estimates obtained from the APS, given the 

limitations of cross-sectional self-reported data. 

While the reported diabetes prevalence probably represents underestimation of the 

true extent of the problem arnong the Métis, the strength of the relationships between 

diabetes and the investigated risk factors, associated conditions and complications were 

profound which fosters confidence in the general patterns that have been established. Thus, 

it is safe to have confidence in the major findings of this research, specifically that: (1) the 



prevalence of diabetes is greater arnong the Métis than among the general Canadian 

population; (2) the prevalence of diabetes among the Métis approaches the rates reported for 

North American Indians; (3) the pattern of disease among the Métis is similar to that 

reported for other North American Abonginal and Aboriginal-hybrid populations; and (4) 

the Métis are experiencing significant morbidity related to diabetes. 

Recommendations 

Some broad recommendations for the future direction of research upon diabetes 

arnong the Métis are offered below: 

1. Primary research in established Métis comrnunities is required to determine accurate 
estimates of diabetes prevalence, risk factors, associated conditions and 
complications. 

Rationale 

As a result of this research a sense of the magnitude of the impact of diabetes among 

the Métis of western Canada has emerged. A strong measure of confidence in the 

general direction of the results of this research is justified. The extent of morbidity 

among the Métis has been determined to be profound which rneans that there must 

be no further delays at deterrnining the mie extent of the problern and at initiating 

interventions aimed at nsk reduction and delay of onset of complications. 

2. Future research on diabetes among the Métis m u t  include community participation 
in the planning, design and implementation of interventions. 

Rationale 

Community participation in future research on diabetes among the Métis is vital for 

at least two reasons. The first concerns the issue of Métis identity. Identification as 
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Métis is subject to at least h o  important critena: (1) self-identification and (2) 

acceptance by the Métis nation. Therefore, inclusion as Métis is a community 

decision, whether that community be local or national. Researchen must work 

closely with communities to determine the parameters of the research. 

The second reason for community involvement is related to intervention strategies. 

The literature is replete with discussions of non-cornpliance with treatment regimens 

among individuals with diabetes. One of the factors contributing to the labelling of 

individuals and groups as non-cornpliant has been the lack of culturally specific 

diabetes education and intervention prograrns. Medical anthropologists investigating 

the meanings and experiences of diabetes arnong Aboriginal peoples have discovered 

that diabetes is placed within a broad cultural, political and historical context that 

is often not addressed in standard intervention programs. Successful intervention 

programs may rest upon culturally relevant and community-specific strategies. Only 

through comrnunity involvement will these types of strategies be created. 

C)  

3. Future research on the epidemiology of diabetes among the Métis must include data 
on degree of Aboriginal ancestry. 

Rationale 

Aboriginal ancestry has been identified as a major risk factor for diabetes in 

population studies a d  may be a contributing factor to the excess prevalence of 

diabetes in the Métis in comparison with the general Canadian population. 

Notwithstanding the difficulties inherent in "untangling" interactions between risk 

factors, a greater understanding of the relative influence of ancestry c m  only be 

achieved when data are available. 



CONCLUSIONS 

Notwithstanding the limitations of the Aboriginal Peoples Survey, it is safe to 

conclude that the patterning of diabetes among the Métis and North American Indian 

populations of westem Canada is similar to that established among other North American 

Aboriginal populations. The self-reported prevalence of diabetes arnong the Métis 

approaches that of the North Amencan Indian population and is significantly greater than 

the self-reported rates among the general Canadian population. Diabetes among the Métis 

and North Arnerican lndians is related to sociodemographic factors such as age, sex, Level 

of education and ability to speak an Aboriginal langage, and health statudbehavion such 

as obesity and level of physical activity. The negative impact of diabetes upon the lives of 

those afflicted was demonstrated in this research. In addition, the strong association 

between diabetes and cardiovascular disease was confmned to exist among the Métis and 

North American hdians of westem Canada. The high prevalence of diabetes, hypertension 

and heart disease, the association of diabetes with other chronic hedth conditions, and the 

negative impact of chronic disease upon the lives of the study participants suggest profound 

morbidity in these populations. 

The results of this research represent the !kst detailed analysis of diabetes among the 

Métis of westem Canada and thus represent a significant contribution to the knowledge 

about diabetes among Aboriginal populations. The APS data set has been useful in 

establishing diabetes as a problem among the Métis and in providing evidence of the 

patterning of diabetes in the population. However, as useful as secondary data sources such 
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as the APS are in establishing the magnitude of a problem, primary research within Métis 

comunities mut  be conducted to veriQ the generai trends uncovered in this research and 

to establish a more accurate picture of the epidemiology of diabetes arnong the Métis. 
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APPENDIX A 

Variables Used in Analysis and their Coding Schemes 

Va ria b le j/ Descriptor 

Sex 

-4ge Group 

Design Variable for AGE 

Age Group 

Sub-provinciai category 

Design Variable for SUBPROV 

Registered under Indian Act 

Since June 1985, applied to be 
registered ladian 

Registered as status Ludian under 
BilI C-3 1 

Speak Aboriginal language 

Participate in traditional 
Aboriginal activities 

Difficulty seeing print on page 

Difficult to see face of someone 
across room 

Coding 

1=15-24 years 
2=25-49 years 
3=50-64 years 
4 4 5 '  years 

- -  

AGE l=lj-24 
AGE2=2549 
AGE340-64 
Reference = 65+ 

- 

L=hdian reservelsettlement 
2=Census metropolitan area 
3 4 t h e r  urban 
4=Other rural 

RES l=CMA 
RESPOther Urban 
RES3 =Other Rural 
Reference=Indian reserve 

1= Yes 
O= No 

1= Yes 
O= No 

1= Yes 
O= No 

1= Yes 
O= No 



APPENDM A (Continued) 

Variables Used in Analvsis and their Coding Schemes 

Descriptor Coding Variable 

C8 

cg 

Cl1  

C 12 

CIO-1 

czo-m 

C 2 0 J v  

C25 

C29 

C32 

C34 

C35 

D2-1 

D2-2 

D 2 3  

D 2 4  

D2 5 

DifficuI~ walking 350 meters 
without a rest 

1= Yes 
O= No 

Difficuity walkuïg up and down 
a fight of stairs 

1= Yes 
O= No 

l= Yes 
O= No 

DiEculty rnoving from one 
room to another 

Difficulty standing for more than 
20 minutes 

l=  Yes 
O= No 

Limited in kind/arnount of 
activity at home 

1= Yes 
O= No 

Lunited in kind/arnount of 
activity at work 

- - -  

I =  Yes 
O= No 

Limited in other leisure activities 1= Yes 
O= No 

Require use of specialized aidi 
equipment/system 

l= Yes 
O= No 

- 

Need help with everyday 
housework 

1= Yes 
O= No 

Need help with personal carel 
was Wdresdfeed 

1= Yes 
O= No 

Use Specialized feature to enter, 
leave, move in home 

l= Yes 
O= No 

Difficulty leaving home to take 
short trips 

1= Yes 
O= No 

Diabetes - diagnosed by health 
care practitioner @cp j 

High blood pressure 

Arthritis/rheumatism 

Heart Problems 

l= Yes 
O= No 

1= Yes; O= No 

1= Yes; O= No 

1= Yes; O= No 

Bronchitis 1= Yes; O= No 



APPENDIX A (Cootinued) 

Variables Used in Analvsis and their Coding Schemes 

Descriptor 

Emphysema/shortness of breath 

- 

Tuberculosis 

Saw anyone about health in past 12 
rnonths 

iMedicaI Doctor 
Comrnunity Health Representative 
Traditional Healer 
Eye SpecialistEye Doctor 

Ever drank alcohol 

Currently smoke cigarettes 

Participate in sports, games, dance 
or recreation 

Heaith as cornpared to others 

Mobility disabiiity 

Sight impairment 

Limited in kind/amount of activity 
at home, work or in leisure 
activities 

Need help with everday housework 
or personal care 

Total annual incorne 

Highest grade completed 

Body m a s  index 

Coding 

1= Yes 
O= No 

1= Yes; @No 

l= Yes; O= No 

1= Yes: O= No 

1= Yes; O= No 
1= Yes; O= No 
1= Yes; O= No 
1= Yes; O= No 

l= Yes; O= No 

l= Yes; O= No 

1= Yes 
O= No 

1= Poor; O= Good 

1= Yes; O= No 

1= Yes; O= No 

1= Yes 
O= No 

1= Yes 
O= No 

1= $10,000 and over 
O= Less than $10,000 

- - - 

l= Grade 9 and over 
O= Less than grade 9 

1= Obese; O= Non-Obese 

l=Greater; O=Less 
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APS Ouestions Used in Analvsis 

Variable APS Ouestion 

IDENT With which Aboriginal group do y o ~  identiw 
North Arnerican Indian 
Inuit 
Métis 
Another Aboriginal Group 

REGIND Are you a registered Indian, as defined by the Indian Act of Canada? 
Yes 
No 

BILLC31A Have you applied to the Department of Lndian Affairs and Northem 
Development since June 1985, to be registered as a status Indian under Bill 
C-3 l? 

Yes 
No 

BILLC3 1R Have you been registered as a status Indian under Bill C-3 l? 
Yes 
No 

Do you speak an Aboriginal language well enough to carry on a 
conversation? 

Y es 
No, 1 can't speak it, but I c m  understand it 
No, 1 can't speak it, nor understand it 

BI1 Do you participate in any traditional Aboriginal activities?* 
Yes 
No 

* Traditional Aboriginal activities were defined in an introductory statement 
as: participation in the traditional Aboriginal ways of doing things such as 
hunting, fishing, trapping, storytelling, traditional dancing, fiddle playing, 
jigging, arts and crafts, pow-wows, etc. 



APPENDM B (Continued) 

APS Questions Used in Analvsis 

Variable ,4PS Ouestion 

C4 Do you have any difficulty seeing the print on this page even wiih glasses or  
contact lenses if you usually Wear them? 

Yes, have difficulty 
No dificulty 

Do you have any difficulty clearly seeing the face of someone across a room 
(that is, from 4 metres or 12 feet), even with glasses or contact lenses if you 
usually Wear them? 

Yes, have difficulty 
No difficulty 

Do you have any difficulty walking 350 metred400 yards without resting 
(about a quarter of a kilometre)? 

Yes, have dificulty 
No dificulty 

Do you have any dificulty walking up and down a flight of stairs, that is - 
about 22 steps? 

Yes, have difficulty 
No difficulty 

Cl  1 Do you have difficulty rnoving fiom one room to another? 
Yes, have difficulty 
No difficulty 

Cl2 Do you have any difficulty standing for more than 20 minutes? 
Yes, have diEculty 
No diffkulty 

C20 Are you limited in the kind or arnount of activity you can do because of a 
long-term physical condition or health problem, that is, one that has lasted 
or is expected to 1 s t  6 months or more ... 

C20-1 at home? 
Yes, 1 am limited 
No 



APPENDM B (Continued) 

APS Questions Used in Analvsis 

Variable APS Ouestion 

~20-III at work? 
Yes, 1 am limited 
No 
Not applicable, don't work 

C20-N in other activities such as travel, sport or leisure? 
Yes, I am limited 
No 

Does your condition or health problem require you to use a specialized aici, 
specialized equipment or system? 

Yes 
No 

Because of your condition or health problem, do you need any help with your 
every day housework? 

Yes 
No 

Because of your condition or health problem, do you need any help with your 
personal care, such as washing, grooming dressing and feeding yourself? 

Y es 
No 

Because of your condition or health problem, do you use any specialized 
features to enter, leave or move about your home, such as an access ramp, a 
street level entrance, etc.? 

Yes 
No 

Because of your condition or health problem, do you have difficulty leaving 
your residence to take short trips, that is trips to work, shopping or any other 
local trips under 80 km or 50 miles? 

Yes 
No 



APPENDM B (Continued) 

APS Ouestions Used in Anaiysis 

Variable APS Ouestion 

D1 In cornparison with others your age, how would you describe your health. 1s 

ive 

Excellent? 
Very Good? 
Good? 
Fair? 
Poor? 

lu been told by a health care professional that you have ... 

diabetes? 
Yes 
No 

high blood pressure? 
Yes 
No 

arthrïtis or rheurnatism? 
Yes 
No 

heart problems? 
Yes 
No 

bronchitis? 
Yes 
No 

emphysema or shortness of breath? 
Yes 
No 

asthma? 
Yes 
No 

tuberculosis, that is, T-B? 
Yes 
No 



APPENDM B (Continued) 

APS Ouestions Used in Analvsis 

Variable APS Ouestion 

D5 During the past twelve months, did you see anyone about your health? 
Yes 
No 

D5a Who did you see? Was it ... 

A medical doctor? 
Yes 
No 

A nurse? 
Yes 
No 

A comrnunity health representative (CHR)? 
Yes 
No 

An alcohol worker? 
Yes 
No 

A traditional healer? 
Yes 
No 

A dentist or dental health worker? 
Yes 
No 

An eye specialist or eye doctor? 
Yes 
No 

A midwife? 
Yes 
No 

A dniggist or pharmacist? 
Yes 
No 

Someone else? 
Yes 
No 



APPENDIX B (Continued) 

Variable 

D9 

Dl0 

D l 8  

IINCOME 

APS Ouestions Used in Analysis 

APS Ouestion 

Have you ever taken a drink of alcohol - that is beer, wine, liquor or home 
brew? 

Yes 
No 

Do you now smoke cigarettes? 
Daily? 
Occasionally? 
Not at all? 

Do you participate in any sports, games, dance or recreation which involve 
physical activity? 

Yes 
No 

Total Incorne derived fiom 199 1 Census of Population 
$0 
Less than $1,999 
$2,000-$9,999 
$10,000-$19,999 
$20,000-$29,999 
$30,000-$39,999 
$40,000 and over 
Not stated 

EMPLOYMENT STATUS 
Labor force activity variable derived fiom 199 1 Census of Population 

Employed 
Unemployed 
Not in Labor Force 
Not Stated 



APPENDIX B (Continued) 

APS Ouestions Used in Analvsis 

Variable APS Ouestion 

EDUCATION 
Highest grade of elernentarylsecondary school derived fiom 199 1 Census of 
Population 

Less than Grade 5 
Grade 5-8 
Grade 9 
Grade 10 
Grade 11 
Grade 12 
Grade 13 
Not Stated 




