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Abstract 

Using chronic d1sease registers, a list of physician-diagnosed diahcucs was drawn up 

for the 8 James Bay Cree communiues (total population 8840) Medical records wcre then 

consulted to ascertain the clinical histories of the patients The World Health Organll.al1on 

defInition of diabetes was applied to diagnosed cases and those not meeung the hiochemical 

criteria were eliminated. A total of235 persons with diabetes wcre found, giving a lolal 

prevalence of2.7%. Prevalence ùftype D was 5.2% in the 20 years and older age group 

Prevalence varied from 1.9% in the northernmost village to 9.0l)f in the southemmoSl Cree 

community. The Cree diabetic population is characterized by high levelli of obesity and low 

rates of macrovasculardiseases. Duration of disease and poor glycemic control (a., reflcctcd by 

the type of medication needed) influences the presence of microangiopa1hic~ 

Rtuné 

Une liste des cas de diabète chez les Cris de la Baie James fut obtenue à partir des 

régistres de malades chroniques. Les dossiers médicaux furent co~u1tés afin de recueillir 

l'histoire clinique. Les cas ne remplissant pas les critères biochimiques de l'Organi'iéltion 

Mondiale de le Santé furent éléminés. 235 diabétiques furent découverts dans cene population 

de 8840 individus donnant une prévalence de 2.7%. La prévalence du diabète de type Il est de 

5.2% chez les 20 ans et plus. Cell~-ci varie du village le plus au nord avec 1.9%:, à celUI le plus 

au sud avec 9.0%. Le diabétique Crie est caractérisé par un taux d'obésité élevé el un faible 

taux de maladies macrovasculaires. Les microangiopathies sonl associées à l' accroL'iliCmcnl de 

la durée de la maladie de même que avec la faible qualité du contrôle glycémique telle que 

reflétée par le type de médication reçu. 
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Introduction 

Within the last 40 years, diabetes mellitus prevalence rates have increased steadily in many 

native populations of Canada with rates now being 2-5 times higher than in all other Canadians 

(1,2, 3). There is a general agreement that non-insulin dependent diabetes mellitus (NIDDM), 

the most frequent form of diabetes, has a genetic basis, but environmental factors have also 

been recogmzed as important in contributing to the increasing rate. Indeed, prior to the 1940's, 

diabetes was rare In native populations of Canada, then sedentarizauon occurred accompanied 

by a decrease in physical activity. increased carbohydrate and calorie intake and high rates of 

obesity and aIl these factors favored the emergence ofNIDDM (4). 

The James Bay Cree have not eluded this modemization process and are now 

undergoing a social, economic and demographic transition that reveals an increasing emergence 

of chronic disease such as cancer, heart disease, hypertension and diabetes compared to a 

dec1ine of more tradition al health problems like infectious diseases (5). 

For the Cree population of Northem Québec, the rate of hospitalisation for diabetes is 

twice that of the total population of Québec (6). Concomitantly, great concem emerged from 

the communities and the medical care personnel as they sensed an increasing number of 

diabeuc cases in their cornmunities. In response to this concem, the ongoing round table on 

community health on which representatives of the CCSSSBJ, the MNQ, and the two CLSC 

coordinators were present, decided to emphasise diabetes research in Region IO-B for 1989-90. 

Thus, it was to obtain a better view of the extent of the disease in the Cree population that this 

research project was conceived, planned and executed. 

The general objective was to conduct a comprehensive descriptive study of diabetes 

among the James Bay Cree in order to add to a body of a1ready existing knowledge for other 

native populations of Canada. Specifie goals were to: a) obtain prevalence rates of the two 

major types of diabetes; b) describe socio-demographic-anthropometric and biochemical 

characteristics of the diabetic individuals; c) identify and describe resulting medical 
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complications; d) descrihe medical care practiœs diœ.ctcd towards the diabctics~ c) idcntify risk 

factors associated with the presence of complications, more particularly microva~ular 

complications which are the most specific complicallons of diabetes. 

This infonnation, we hope, would increase our understanding of the dt...;;eallC thercby 

allowing more effective prevention by means of appropriate interventIOn programs. 

This study will provide baseline data on Cree dtabetics and could serve two purposc~. 

first, provide a data base for planning interventions or needs for medical resources planification, 

secondly, it could also provide baseline indicators to evaluate potential prevention activitics ni 

programs. 

This thesis will use manuscripts of papers to he submined for publication a'i il'i fonnat 

It will also include a review of pertinent literature. An ovelView will emphasize the original 

contribution of the thesis to the overall body of Knùwledge and will describe limitations of the 

study. Eoch ofthese sections, as weIl as titis introduction, will include il~ own bibliography 

The first chapter (paper) consists of the prevalence study. It describes the study 

population and case fmding procedures. The second chapter (paper) focuses on clinical fcature~ 

of the diahetic patients. It tells us who Cree diabetics are with their anthropomorphlc, 

biochemical and life-style characteristics. It also describes how they were dtagnoscd, what 

medication they are taking, how the glycemic follow-up is perforrned, type and rate of medical 

complications and how often clinical acts pertaining to general care of a diahetic patient are 

carried out. Finally, the third chapter (paper) focuses on facto~ a'iSOciated with obesity, 

microvascular complications and glycemic control. 

In oroer to overcome a certain brevity associated with publishing requirement, sorne 

chapters (papers) will include appendices to al10w the reOOer a more predse Judgment as to the 

scope of the research reported. 
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Review 

IlistOly 

Diabetes mellitus is a clinically and genetically heterogeneous group of disonlers thal 

have one common feature; abnonnally high levels of glucose in the blood. 

Diabetes was originally considered to he a disorder characterized by the passage of 

large amounts of sweet urine leading to death over the course of a few weeks or months. The 

name "diabetes" was introduced by Aretaeus, a Roman physician of the tirst century A.D.( 1 ). 

Interest in the disease increased in the latter part of the nineteenth century. In 1875, 

Bouchardat (1) recognized that. clinically, al least two fonns of diabetes existed in man, one 

characterized by obesity and the other occuning usually in younger persons regardIess of their 

weight. Further developments in clinical diabetes awaited the ability to measure the blood 

sugar or blood glucose level in a systematic and reliable manner. The subsequent discovery 

and isolation ofinsulin in 1921 (2) and its successful application to reduœ hyperglycemia and 

prolong life in human diabetes. strengthened the concept that the underlying lesions were in the 

pancreas. 

In the latter part of the 1930's, d.iabetic retinopalhy and diabetic nephropathy were 

recognized as specific complications, not only of subjects with diabetes who had received 

insulin therapy for a number of years, but also of persons with less severe degrees of 

hyperglycemia who had never received insulin (1). During the next two decades there was 

increasing recognition that botb insulin-treated and non-insulin-trealed diabetics frequently 

suffered from these and other less specifie fonns of vascular disease, and thal vascuJar 

complications caused much more disability and premature death among diabetics than non­

diabetics. In the 1950's and 1960's interest in the earlier recognition of the disease, with the 

hope thal earlier treatment would prevent development of the complications, Ied to the 

widespread adoption of the glucose tolerance test lo detect the di.sease al an early stage and 

before the appearance of lasting hyperglycemia. This test 100 to the identifICation of 
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asymptomatic subjects with abnonnally high one- or two-bour post-load glucose levels, but 

with nonnal fasting values. This was defined as impaired glucose tolerance (lGT). 

Also, the pœential signifiC8-nf.'.e of impaired glucose tolerance in pregnancy became 

widely recognized (3). Il was found that impaired glucose tolemnce, sometimes manifest only 

during the third trirnester of pregnancy, cœld lead to increased perinatal monality and 

mOlbidily (4). The tenn gestational diabetes was used 10 describe such circumstances. 

Meanwhile, observations also led 10 the concept thm diabetes could resull from 

resistance 10 the action of insulin. as well as from a lack of insulin (5). This finding contributed 

to the concept of heterogeneity of diabetes. Association between diabetes and certain genetic 

martelS in the human lymphocytes antigen (HLA) system, and subsequently with is1et cell and 

other autoantibodies, Jed to fwther characterization of insulin-dependenl diabetes (6). 1bese 

madœl'3 were not found in non-insulin-dependent diabetes~ thus a further criterion for the 

separation of the \wo most frequent types of the disease became available. A Jarge nwnber of 

specific genetic syndromes accompanied by hyperglycemia were also described, and diabetes 

became a recognized complication of a number oftherapeutic agents (6). 

Il became apparent, therefore, that the growth in knowledge of the etiology and 

pathogenesis demanded revision of both the classifications and the diagnostic criteria for 

diabetes. In 1979, the American W OIkgroup of the National Diabetes Data Group (NDDG) 

suggested revised classification and diagnostic criteria (7) which subsequently were endmsed 

by the Expert Committee on Diabctes of the World Health Organization (WHO) (7). In 

addition, they were reviewed by professional membelS of the Ameri~ British, Australian and 

Canadian diabetes societies and the European Association for the Study of Diabetes, in addition 

to other organizations (8). Table 1 serves as a model for categorizing patients and as a general 

guide for detennining appropriate treatment modalities for individuals who have been 

diagnosed as having diabetes. In addition, the classification is being used as a framework for 
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t clinical and epidemiological research, so that comparative data can be obtained on the various 

fonns of diabetes and other classes of glucose intolerance. Table 1 presents the different 

clinical presentations and genetic and environmental etiologk factors that permit 

discrimination among the types of diabetes. 

DjaBPQsjs 

Diabetes may present with one or more of the classical symptoms such as thirst. 

polyuria, and weight loss, or sometimes coma. Glucose will be present in the urine and the 

diagnosis can be made on the basis of a blood glucose estimation without provocative tests. 

The WHO recommendation is that a random plasma glucose level greater than Il.1 mmol/L, or 

a fasting venous plasma glucose concentration of 7.8 mmol/L or over on more than one 

occasion, are themselves sufficient to establish the diagnosis. If the fasting glucose level docs 

not consistently exceed 7.8 mmol/L or if doubt remains as to whether or not the subject has 

diabetes, the only way to establish the diagnosis is to perfonn an oral glucose tolemnce test 

(0017). There is universal agreement that the diagnosis should not be based on the presence 

of glucosuria alone, nor can it be excluded on the basis of urinalysis, because of the low 

sensitivity of the test. In the past, the interpretation of diagnostic tests for diabetes was 

hindered by a lack of uniformity in procedures and in agreement on criteria for abnCtrmalilY 

(1). Nowa standardized method of performing the OGTI has emerged as the only formaI 

provocative test recommended for the diagnosis of diabetes. Never theless, the OOIT is nOl 

necessary for diagnosis in the majority of patients. The difficulty in arriving upon agreed 

criteria occurs in large part because in most populations the distribution of glucose levels, 

fasting or following a glucose load, is unimodal with sorne skewing towards higher values. 

Consequently, no obvious eut-off point to distinguish between those with and without diabetes 

was apparent. However, several populations have been described with high frcquencies of 

diabetes in which bimodal frequency distribution~ of glucose concentrations are seen and 

provided appropriate cut-off points to distinguish between normal and diabetic subpopulations 

(9). Further studies on populations with unimodal glucose distribution confirmed earlier 
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inference mOOe on the basis of the bimodal frequency distribution, tbat only individuals falling 

in the hypergJycemic component were al risk of deveJoping complications (l0, 9). 

In general, it is heJieved thal venous plasma provides the best specimen for 

determination of glucose values, although whoJe blood or capillary bJood is acceptable 

provided the differences in the results are accounted for in interpreting the test. Whole-bJood 

gJucœe determination (exœpt in anemia) are approximaleJy 15% lower than the corresponding 

plasma values; the capiUary values are about 8% higher than the whole-blood values alter 

glucose Joading (1 ). 

Insulin.œpendent diabetes mellitus (IDDM), sometimes tenned type 1 diabetes, is 

generally characterized by the abrupt onset of symptoms, insulinopenia. dependence on 

exogenous insulin to sustain life, and proneness to ketosis even in the basal state. In contrast to 

IDDM, patients with non-insulin dependent diabetes mellitus (NIDDM) are not dependent on 

exogenous insulin for preventing ketonuria and are not prone to ketosis. However, they may 

require insulin for correction of fasting hyperglycemia if this cannot be achieved with the use of 

diet or oral agents, and they may develop ketosis under special ciItmmtances such as severe 

stress precipitated by infections or trauma. Although onset in most patients who develop 

N1DDM is in ooult years, the disease also occurs in young persons who do not require insulin 

and are not ketotic and hence could not be considered to have IDDM. Although sorne NIDDM 

patients may he treated with insulin, this alone does not indicate tllal they sbould he classified 

as having d!vell)ped IDDM. The development of complete insulin deficiency, characteristic of 

persons with IDDM, Di !'8Iients with NIDDM appears to he only about 3 percent (11). Persons 

with NIDDM may he relatively asymptomatic for years and show only very slow progression 

of the disease. However, typical chronic complications may aIso 00;&, including micro- and 

macroangiopathy, such as renal and retinallesions, neuropathy, accelerated atherosclerosis, 

peripheral vascular disease, and arnJUtations. NIDDM etiology, as for IDDM, remains unclear. 

-8 -



Natunlllktoo' 

In general, a numher of stages relating to the course and development of diabetcs may 

he defined which apply to both conunon types of the disease. The finit is genetic SlLIiCeJlÏhility. 

Second is the state of potential :mnonnality of glucose tolerance, a statistical risk ela.l\S, 

including subjects who have nonnal glucose tolerance but who by virtue of other eharacteristics 

have a substantially increased risk of the development of diabetes. Third is impainnent of 

glucose tolerance, a phase in the development of NIDDM, and ais<> recOgnil.ed in IDDM. 

However, not aIl people with impaired glucose tolerance progress to diabetes. Fourth is 

diabetes mellitus without complications, a stage in which chronie hyperglycemia is present and 

symptoms altributable to hyperglycemia may or may not he present. Fifth is diabetes with 

vascular complications, but without associated symptomatology or disability. Last is diabetes 

with disability, a stage in whieh complications of diabetes lead to functional impainnent. 

Depending upon the particular complications this may he end stage renal disease, blindness, 

cerebrovascular disease, peripheral vascular disease or coronary heart disease. Potentially, 

intervention al any ofthese stages may prevent progression to a later stage (12). 

PmaIenœ 

About 2.7% of the U .S. population (estimates are the same for Canada) declared 

tbrough a self-report survey having diabetes in 1987 (13, 14). NIDDM is by far the most 

prevalent type of diabetes, eomprising about the 90 to 95% of aIl diagnosed cases of diabetes. 

IDDM constitutes about 5 lo 10 percent (7). 

NIDDM was rare in many populations, parJcularly traditional-living, but with 

progressive modemization of life-style, NIDDM bas become prevalent and almost endemic in 

certain American Indians and Pacifie Island populations (15). A nwnber of problems arise in 

attempting comparisons of the prevalence ofNIDDM between and witbin populations over 

time or in different geographic locations in the same period. The principal problem is the use 

of different diagnostic criteria Also, apparent trends may he confounded by local practie~ of 
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population screening. FUJthennore, mortality rates or migration can influence prevalence 

estimales. Data on NIDDM prevalence arise from two sources: identification of already known 

cases or from epidemiologic swveys identifying previously and newly diagnosed diabetics. 

Both methods have their problems in interpretation. In the first, there is no certain way of 

estimating underdiagnosis due to subjects not presenting to medical clinics, nor is there any 

way of estimating either under or ovenliagnosis due to inappropriate criteria ~ermore, a 

variable proportion of insulin-trealed patients could he considered part of the NIDDM caœgory. 

Prevalence rates for diabetes based on cases of known diabetes from health interviews or 

chronic registry aImast œrtain1y unœrestimate the true situation. The magnitude ofthis 

estimare will vary acconting to the screening procedures done in many divenie population 

groups. It is thought that for every known diabetic, there are al least Olle or two undiagnosed 

cases (16, 14). Recently, in a western Canada Indian community, 29% more cases were found 

following screening compared to the existing physician diagnosed cases (17). As for 

epidemologic surveys, until recently (16) they lacked agreed-upon diagnostic criteria and often 

failed to test a representative sample. 

Nonetheless, knowledge of the prevalence of diabetes in the population provides 

important infonnation thar could serve several purposes. Prevalenœ cao he used to estimate 

the required resources in hospital and cutpatient facilities, nutritional and patient education 

services, and medical specialists required to care for diabetics. Prevalence data cao also he 

used to assess the risk of harbouring diabetes, (0 explore hypotheses aboot causal factOIS, and to 

plan programs for control and prevention of the disease. Prevalence data cao al~ he used to 

estimaIe the eonununity impact of diabetes and to place this disease in perspective with other 

eompeting priorities, and to detennine the appropriate allocation of resources for diabetes. 

The highest diabetes prevalence rates reported in the literarure are those of the Pima 

Indians with 35% of the Pima aged 15 years or more (15). Prevalenœ rates are also high in a 

numher of other American Indian populations (18), other Pacifie Island populations (19), 

Australian aborigines (20), and migrant Indian communities (21). High prevalence rates in 
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North American Indians are a relatively modem phenomenon. Indeed, in thesc populations, 

diabetes was an uncommon diagnosis until the 195O's (21 ). 

Rmal-mban and migrant studies clearly indJcate that there are factors relating to 

modemization which precipitate diabetes. Diabetes prevalence rates are much lower in rural 

areas (19). Yet the same ethnic groups when urbanized show high di~betes prevalence rates 

(22). 

Apart from rural-urban comparisons. migration studies have provided useful 

epidemiological data on NIDDM. Indeed, Japanese, Polynesians, Jewish. Asians and Mexican 

Americans are migrant populations with a higher rislc of NIDDM than the original population 

(15.24,22,23). 

In each of these situations, the role of environmental factors appears very important in 

the development of diabetes. While high diabetes prevalence rates have been reported in a 

number of populations which have undergone rapid acculturation, direct evidence of a secular 

change in prevalence rates is l.acking, apart from tbe Pùna Indians (15). 

Iü!kFKtoI's 

Risle factors for NIDDM have been reviewed extensively by the Canadian Diabetes 

Association (14) and more recently by Jarret (22) and 8arreu-Connor (25). 1be prevalenœ of 

NIDDM increases with age. Women seem to he al higher risk of contracting the disea~ but 

reports are not consistent. Prevalence studies conducted on Mexican Americans as weU as in 

the Pima Indians show thal the levels of disease prevalence are directly proportional to the 

degree of inheritance supponing genetic contribution to the etiology of diahetes. High 

concordance rate in pairs of moriozygous twins and the higher risk of fml degree relatives of 

patients with NIDDM only confum heredity as a precursor of NIDDM. 

Modemization of traditional ways of living of American Indians have led to the 

reduction of physical activity with increased sedentarization and change in traditional diet 

reflected in ingestion of more lipids and refmed sugars, and the emergence of obesity. Thesc 
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faL10rs seem to favorthe emergence ofNIDDM in the presence of genetic susceptibility. The 

risk of developing NIDDM is much increased if glucose tolerance is impaired. About Il % of 

subjects with impaired glucose tolerance (lGT) become diabetic within 5 years and 21 % are 

diabetic after 10 years (26). But. notably, glucose tolerance improved in 53% of those 

originaUy identified with IGT. Thus, progression to diabetes is far from inevitable. 

Hyperlipidemia, particularly hypertriglyceridemia bas also been associated with an increased 

risk of developing NIDDM (27) 

The public health concem with NIDDM is predominantly its associated morbidity and 

increased monality. In addition to metabolic abnonnalities, diabetes is also characrerized by a 

greatly increal!ed risk of subsequent vascular and neuropalhic~. Epideoùological srudies 

have focused primarily on the vascular lesions (28). Retinopathy and neuropathy are the result 

of oùcrovascular disease highly specifie for diabetes mellitus. The risk of such lesions is 

strongly dependent on the duration of diabetes and perhaps dependent on the level of 

hyperglycemia (29, 30, 22). Microvascular Iesions are found in aU foons of diabetes and across 

manyethnic groups (28). Macrovascular disease manifested as coronary, peripheral vascular, 

or cerebrovascular disease is also significantly associated with diabetes and is the mœt frequent 

complication. About 75 to 80% of diabetics die from consequences of atherosclerosis (14) 

compared to about a thinl of North Americans. The Framingham study also showed increased 

mortality and morbidity related to atherosclerosis in diabetic patients (31). Macrovascular 

disease is a much Jess specifie ootcome of diabetes than microvascular disease, sbaring other 

risk factors such as hyperlipidemia, hypertension, obesity or tobacco use. Moreover, 

macrovWiCUlar dÎSea4ie is not clearly re1ated to duration of diabetes nor severity of 

hyperglycemia and is not frequently found among diabetics from societies with low rates of 

atherosclerosis (32). In addition, there is more and more evidence supporting the tbesis that an 

increased risk of coronary hean dise~ preœdes the development of significant hyperglycemia 
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(22. 33). Indeed Haffner et al (33) have recently showed that pre-diabetic subjects have an 

atherogenic pattern of risk factors (especially hyperinsulinemia), which may be present for 

many years and may contribute to the risk of macrovascular disease as much a~ the duration of 

clinical diabetes itself. 

Trcatmcnt 

Until recently it was thought that medical treatment wou Id reduce the incidence of 

complications and hence reduce morbidity and mortality. The largest controlled clinical trial 10 

date. the University Group Diabetes Program Study (34), revealed no benefit of improved 

glycemic control over periods of 10 to 14.5 years of follow-up. No corresponding significant 

decreases in retinopathy or cardiovascular mortality or morbidity wcre found. No reccnt work 

contradicts these findings (12). A major trial is now in progress to hclp detenninc whethcr 

improved blood glucose control is beneficial in preventing or delaying chronic diabelic 

complications in IDDM (35). Furthermore, several recent reviews of screening policy have 

concluded that screening for diabetes in the non-pregnant adult is not jusufied (12, 36). 

Indeed. available, adequate and standardized follow-up procedures and demonstration of 

efficacy of treatment are needed before screening can be considered beneficiaJ. 

In diabetes, a number of suggested methods of prevention, trcatment and care are 

available but relationship between care process and patient outcome, as reflected by thcir 

glucose levels, are poorly correlated (37, 38,39). The effect of other "softer" variables such as 

health beliefs and social support on regime adherence are now being considered as important 

as proper medical treatment in community based multidisciplinary approaches to diabetes (40, 

41,42). 

conclusion 

With the recognition by the scientific community of the NDDG and WHO diagnostic 

criteria for diabetes the result of properly standardized epidemiologic study worldwide should 
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have an important bearing on many aspects of diabetes including etiology, natural bistory, 

treabnent and prevention of diabetes. The deflnition of the main risk factors for diabetes and its 

complications may influence, through appropriale public health intervention, the impact and 

cost of diabetes in many societies, particularly for populations in which NIDDM is already or 

becoming very common, such ~ Alœrican Indians. 
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Table 1 

Classification of the Types of diabetes and Other Categories of Glucose lntolemllcc 

OASSNAME 

~ dIIIbcIa melhtus 
(IDDM, Type 1) 

R.lRMER TERMINOLOGY 

Diabetes Mellltus 
Juvcrùe ctabda1 
JuvClllle-on1d dIalms (JOD) 

Kecos~ponc daabc:tes 
Bnttle DIabeIt& 

AduIt-oosd dIabelt& 
Mamty-a.lSd dIIbdes (MOD) 
Kdœu-reaUllil ~ 
SIabIe~ 

OIARACŒR&ï1CS 

Law or .ma. leYels ri arcuIIIIJng cntop_lU' .nu/m 
lfJd dqJmderl on 1IIj«Ud nuŒJ III pnom! 
telOlIU lfJd aLÛIIJ hfe 

Omc:t p-edomnnJv III ylUh tu cao (l('C.V • lfI)' ~t' 

~ WIIh HLA D31fJd n4 
AtIIIonIIIIIImUIe reapor!Ie lfJd uId l'eU .. JblldIcI1 IR 

lniqumIy Jft.'CU Il dlagal3U 

F.boIo!Y)lnlbMIIy ollly .,.ualIy gmebC, .., ,Dy 3~'l> ,'i 
nDlOl.Ygoùc lWU\.tI IR 1XII\CŒda!1 

Imubn IeYds IIIIY Ile nmna/, elevlled, or dep'e.\IIed 
Not nuIm«pendml or telOII.~·~ mdrr lIOI'IIIII 

ClItUI'IBIIIIœI. lU nIIy use oulm for 1Rab11l211 

olhypsglycenu or ~ ~\., cœdIlIm., 

Oosd pR!donmIrcIy aft« age 4U, lU aIIl OC(U' al IllY 

• ApprollJllllely 60 JIll cm ri patJtru IR oheat 
Hypemsuhœma lIId IIl.Um mll5IJnœ dJarldml.e 

lOIIle p!beO.~ 

EboIogy probIbly SlnXlgIy geD!bC .., liI11œ 100% of 

rmnozygoùc rw.u IR an:ordu. 
Gbn!e umIennœ dIII ha" lU <n1d dIa'uIg JngJIIIII.-{ 

VJItUaIIy aU pIbed5 ldUm 10 1DII.t gluc<W' 
lolerance foUowmg plltUnllm 

Conveys mcreased rut for progrea.'1OII1O dIatldes 
Otœ type& of diabetes. mcIudmg or Seandary dJlÙeIeS ln addJuon 10 ~ ~ rllhe specUle UlIldauOlJ, 

bypa.gIycemall Il 1eY~ ~ ri dlahctes L' 
abopre.\eU 

secœdIry 10 Ibœe WOCIaIed WldJ 

piIIIRabC daseue, hcxm:naI 
duale. cWp 01' chertJcaI 
eapoue. awhn reœplor 
IboorUllhlles. ca1am geneuc 

~ 

Ouses ri hyperglycc:ou IR tnown for lOIJr QIIe.\, e.g , 
pancrellJc d_. IIIlfher cases an dJOI<)gII. 

rdaIIc:mIup Il ~ 

Other Categories of Glucose Intolerance 
B<rderboe. d1e1llCal sullc:IncaI. N~ futmg g11kXJ1e ~cls lIId <xm values 
~ lItaJI dIIbc:ta1 bdwem l100IlII aol dllbftcs 

Cœfcn ~ rut f(Jl'devdopnml ~ ~~ 
ln sorne nImdIiab, rmy rqnam mIy ~ VIl1lDrl 

~ gIualIt klImnI:e 
Omo oontlII ~UOOIe lOIrnna: lU prn'ICUI dllbde.~ 

rllGf tpœûœoUIly or III ~ 10 III 

IdIIdJfllble lIJJIJ.IIw 
NmIIII gIucœe klImnI:e lU Il ~ rut fIX ~ 

dIJe 10 famJy 1utŒy.~. HLA type. uIel 
1IIIibod~. ctJe,1ty. pltyslCllllJaltMly. d(.. 

From National Diabetes Data Group. ClassificatIon and dlagnosis of dlabetes and other categones of glucose 
intolerance. Diabetes. 28. 1039-1057. 1979 
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1 
Preyalepce of Diabetes Melljtus Awop&st the .lames Bay Cree lodiaos. Ouébec. Caoada 

Iptroductjoo 

The pattern of health and disease among native people in Canada has undergonc 

substantial changes since the second World War. This seems to be the result of rapid social 

and cultural changes due to Euro-Canadian influence 00 Indian lifestyle (1). The extent of this 

influence is often related to the geographical location of the communities. Chronic diseases 

such as diabetes, hypertension, ischemic heart disease and stroke have becomc important and 

are replacing infectious diseases as the major source of mortality and morbidity (2, 3). 

Published infonnation on the extent of diabetes in Canadian Native populations reveals 

that prevalence rate varies widely and seems to vary within and between linguistic and cultural 

groups (4). 

This study was undertaken in response to growing concem from the James Bay Cree 

community, a region of Québec where there is no data on the extent of this disease. We 

present a population based profile of the prevalence of diabetes in the James Bay Cree Indians 

and attempt comparison with observations made on other northem populations. 

Methods 

Study PQpulatjop 

The James Bay Cree are part of the algonkian language family and the sub-arctic 

culture area of the North American Indians (5). The total Cree population beneficiaries of the 

James Bay agreement residing on the territory as of January 1989 numbered 8,840. The Cree 

villages are located in the boreal forest on relatively fiat land close to waterways. They live in 

eight communities: the Coasters who pursue their livelihood fron .. the resources along the 

James Bay coast, and the Inlanders who have inland hunting territories (Figure 1). 
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Villages vary in population (from 384 inhabitants for Eastmain to 2,419 for Chisasibi) 

and acœssibility. The tive coa.lItal comrnWlÏties and the inland conununity of Nemaska are 

relatively isolated and cao he defined in teons of geographical category as remote. Transport in 

and out of these six COI1UDunities is by airplane, although Chisasibi and Nemaska are accessible 

by dirt roOOs built for the James Bay hydro-electric project. The other inland communities, 

Mistissini and W ~anipi, lie further south and are easily accessible by rold from larger wban 

œnters such as Val d'Or and Chibougamau. These two communities cao he considered ~ rural 

compared to the Œhers. More than 52% of the t~ population of the James Bay Cree is less 

than 25 years oId compared to 31 % for Québec (6). From a tIaditional hunter-gatherer 

economy, the Cree, like many otber First Nations, bave undergone tremendous social and 

ruhural pressures over the Iast 20 years (2, 7) through the influence of sedentarization and 

population aggregation, increased consumption of purchased foods and more opponunity for 

earning a living througb wage labour (1 ). 

c. t:1IIdinK 

A list of physician diagnosed diabetes mellitus cases was obtained during July and 

August 1989. To do so we used chronic d.iseases registers and diabetic clinic lists kept al each 

community clinic for follow-up of patients in the conununities. Any potential missing case was 

also discussed and docwnented with the local nmses and interpreters. The clinical histories of 

the identified patients were obtained from their medical records. The biochemical criteria of 

the World Hea1th Organization (WHO) were used to confirm the diagnosis of diabetes mellitus 

(8). Those Dot meeting the criteria were elirninated from the study. We also excluded CMeS 

defined as gestational diabetes, secondai)' diabetes or impaired glucose tolerance. Dead 

patients identified because they were stilllisted on a chronic disease registry were DOt included. 

Diagnoses of type 1 diahetes were accepIed only when the following criteria were found: type 1 

or juvenile onset as noted by a primary physician, continuous management with insulin, and a 

history of either ketoacidosis or a labile glycemic response to insulin consistent with type 1 
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diabetes. The tenn insulin-dependent diabetes was not accepted as equivalent to type 1 because 

in many cases this tenn referred to a type n diabetic patient on insulin. POiential cast..~ had 10 

usually reside in the communities and he of Cree origin and status. The principle investigator 

with the help of a research assistant collected data in each respe<.-1Ïve community, using a clear 

operational definition of the inclusion~xclusivn criteria and as standard a procedure as possible 

in order to minimize inter-observer variations (Addenda 1 - 3). The extenl of bush living in 

diabetics was obtained from t~ Cree Hunter & Trapper Association which admiuisters the 

incorne security programs which provide a guaranteed incorne to individuals :;pending more 

than 120 days per year in the bush. Only diabetics who had fulfilled this requirement for the 

previous two years were considered as living a fair portion of their lime in a ttaditional 

lifestyle. 

Prevalence rates were calculated for the entire James Bay Cree Community. As the 

age structure between native and non-native populations of Canada is different. Canadilltl 

comparisons are made using the direct rnethod of age standardization using the 1985 Canadian 

population as a standard. A confidence intelVal was added to the obtained crude and agc­

standardi7.00 rates (9). The crude rates are used for comparisons with other native populations 

because we expect roughly the same age-distribution amongst native populations of Canada. 

Results 

As of August 1989, a total of 235 diabetics were found for a crude overall prevalencc 

of2.7%. Only 5 cases of Type 1 diabetes, 3 men and 2 wornen (Addenda 4), were dearly 

identified for an overall prevalence of O.()6% (Table 1). Crude prevalence (Addenda 5) for 

non-insulin dependent diabetes mellitus (NIDDM) was 5.2% in the 20 years and over age group 

and 11.8% in dk! 40 to 69 age group. Women's rates were consistently higher than those for 

men and peaked in the 60 to 69 age group compared to the 50 to 59 group for men (Figure 2) 

(Addenda 6). Women to men ratio using the absolute numhers is 2.4: 1 although if we 

distinguish between rural and remote communities, the ratios are respectively 1.8: 1 and 4.9: 1. 
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Over 53% of the diabetes cases were diagnosed in the la st 5 years (Figure 3). The NIDDM 

rate standardized to the 1985 Canadian population was 6.6% for the 20 years and over age 

group. 

A clear nonh-south gradient is observed. Rates are higher in southem latitudes 

compared to nonhem ones. Indeed, prevalence for NIDDM varied from 1.9% in the 

nonhemmost Cree community to 9.0% in the southernmost village (Figure 4). The rural 

communities (Waswanipi, Mistissini) versus the 6 remaining communities definin~ the remote 

category shows a significantly higher rate of NIDDM, respectively 8.8% and 3.4% (X2 = 57.1, 

p< 0.(01). Funhermore the proponion of diabetics going to the bush thus living in a more 

tradition al manner is not significantly different (X2 = 1.64, P > 0.05) between the rural (55%) 

and the remote communities (45%). 

Discussion 

Our findings are consistent witn other studies of diabetes amongst native populations of 

Nonh America making this disease a true continental phenomenon (10, Il, 12, 13, 14, 15, 16). 

Fonunately, Type 1 diabetes is still unfrequent in native populations (13, 15, 17) and it 

accounts for only 2% of the diabetes cases found in the James Bay Cree. We believe we 

classified our Type 1 cases appropriately although we have not confirmed the diagnosis with 

HLA type or autoinsulin antibody titre. 

Whev compared to other studies who used the same method of case ascenainment , 

ours revealed that the James Bay Cree have a higher rate than the Aleuts, Indians and !nuits of 

Alaska (13), but are very similar with Cree and Ojibwa nations of Northem Ontario (14, 15) 

and the Mohawks near Montréal for the same age group (12) (Addenda 7). Our results are 

aImost identical to those reported by Young et al (4) on other native populations of Québec 

based on a federal chro.tic disease registry with no case validation. Our crude prevalence is 

aIso very similar to those reported for the same linguistic-culture area of Canada (4). 
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An increasing trend with age is noticeable with an alanning overall pre valence rate for 

NIDDM of 11.8% in the ~9 age group. In addition, rates based on medical chan revicw 

most likely underestimate the true prevalence rare ~ many cases in the communities which had 

not come to medical attention, diagnosed or not, may have been missed. Surveys have 

suggested that for every known diabetic, there is al least one undetected caliC (18). The 

magnitude of the underestimation for the James Bay Cree would have to he evaluated but is 

probably very similar to the magnitude in another snxly which compared chan diagnosis to 

IllaS" screening in a Canadian Native population (10). [n this other study, the investigarolS 

found a 30% increase in prevalence rate using the latter method. 

Nevertheless, more than 53% of the diabetes diagnoses have becn made in the last 5 

years, confmning previous observations in another northem tribe (14) and probably indicating a 

high incidence rare. Our rates are also higher than a 1982-84 study reponed for the James Bay 

Cree using a random sample blood survey methodology in approximately 20% of the 15 years 

and older age group (19). Their estimated prevalence rate for NIDDM was 2.9fk. In 

comparison, our results only support the recent increm;e Oast five years) ofNIDDM diagnoses. 

A series of prevalence studies in this population might he helpful in estimaling the magnitude 

oflhis incidence, as baseline rates are DOW available. 

Our findings on sex ratio are consistent with those of Zimmel (20) who reports that in 

partly wbanized Pacifie populations, the female to male ratio is often &'i high as 3:1, but in the 

fully Ulbaniled populations, this ratio changes tûwards unity. West (21) points out thar 

deviations of the sex ratio from unity cao he explained by differences in the degree of obesity 

and frequency oftesting. It is generally acœpted thar both the degree and the duration of 

ovelWeight increases the risk of diabetes (22). In our study women are more obese than men 

(23) and tend to use the health care facilities more often. Indeed, 72.5% of the visits recorded 

to the local health clinics in order to participare in community health programs devoted to 

chronic disea'ies are made by women (6). These tendencies could explain the sex differenœs 

observed in oor prevalence study. 
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The prevalence of diabetes has been associated with urbanization in other high risk 

populations (24, 25). It appears that certain populations have a certain genetie susceptibility to 

diabetes which is more likely to express itself when changes from traditionallife-style occur 

(26, 27). Our results show a c1ear increase in prevalence eoneomitantly with a decrease in the 

latitude of the community reflecting to a certain degree alterations of traditionallife-styles. 

The southemmost communities are more urbanized because of increased availability by roads 

and frequent contact with nearby urban centers. Young et al (4) have recently reponed similar 

findings on a nationwide scale between native groups of different cultural and language. It has 

been suggested (1, 27, 28) that traditional ways of living seem to proteet against the 

acculturation process. We th en expected a higher proportion of diabetics going to the bush in 

the remote communities which harbour the lowest prevalence ofNIDDM. We did not find 

such a trend. Our definition of traditionallife-style might he too simple and would probably 

need more details about physical activity llnd food consumption in order to funher explore sex 

ratio and prevalence rate differences between remote and rural communities. 

In comparison with non-natives, our study shows that age adjusted overall prevalence 

of diabetes for the 20 years and old~r age group in the James Bay Cree Indians is about two 

times the self-reponed rates of diabetes of the 1978 Canada health survey (29). Funhennore, 

environmental factors are important as shown by the nonh-south gradient and the rural-remote 

dichotomy. Better understanding of these environmental factors is the next step for the James 

Bay Cree Indians. 
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Table 1 

Diabetes Mellitus Prevalence Amongst The James Bay Cree Indians, Québec, 19!N. 

Prevalence Rate 

Type of Men Worœn OveraU ±95'k Cl.· Age 

Diabetes Gmup 

1 Crude % J17 .04 0.06 0.05 Ail 
n 4422 4418 8840 

I&n Crude c.' '10 1.6 3.7 2.7 0.3 AIl 
n 4422 4418 8840 

n Crude % 7.7 15.8 11.8 1.8 40-69 
n 702 728 1430 

n Crude % 3.0 72 5.2 0.7 20+ 
n 2195 2220 4415 

n Standardizedt % 3.7 9.7 6.6 0.7 20+ 
n 2195 2220 4415 

* 95% Confidence Interval 
t To the 1985 Canadian Population 

....... 
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CIinicaI Description fi Type 0 Diabetes in The James Bay Cree Indiaœ ~ Québec 

Iœodudion 

The James Bay Cree bxIians have previously been described as having as high a 

prevaleoce of non-insulin dependent diabetes mellitus (NIDDM) as in other native populations 

of Canada (l, 2, 3, 4). 1bese prevalence rates for native groups seem to vary acconlinC to 

geogmphical distribution and genetic background (5), but there may he characteristics of the 

diabetic individual that might contribute to these differences. Such features as type and rate of 

complications, life-sty1e. antbropomorphic and metabolic descriptors as weIl as clinical care 

practices cao he useful to detennine similarities or differences between different native diabetic 

groups, and help define regional differences. This paper describes such features and attempts 

comparison with simi1ar publisbed data. 

Metbods 

A cross-sectional study was perfonned during the sommer of 1989 among the James 

Bay Cree Indian community. This community is composed of eight different settlements 

nwnhering 8840 individuals (1). Two of those communities, Mistissini and Waswanipi, are 

located inland and cao he considered rural compared to the six remaining remote communities 

wbich are more isoJated and mainly scattered along the James Bay coast. NIDDM subjects 

were identified through medica1 chart review of physician diagnosed diabetes mellitus cases 

upon which the biocbemical criteria of the World Health Organisation was applied to confinn 

the diagnœis (6). Those not meeting the criteria were not considered. Current data extracted 

from the medical files inc1uded sex, presence and type of complications, hypertension, 

smoking, mode oftreatment, family history, glycemic foIlow-up procedures, bush living, body 

mass index (BMI), waist to hip circwnference ratio (WHR), and 1ength of illness. Body Mass 

Index defined as weight in kilogramslbeigbt in meters squared, was used to separate ovelWeight 
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(BMI ~ 26) from obese (BMI>30) individuals (7). Truncal obesity (upper body obesity) was 

considered for those with a waist to hip circumference ratio of over 0.99. Macrovascular 

disease was defined as a physician's written chm diagnosis of ischemic heart disease, cerebral 

vascular disease or peripheral vascular disease. Microvascular disease was defined as either 

diabetic retinopathy if written in the chart by an ophthalmologist or diabetic nephropathy as 

chart diagnosis. Peripheral neuropathy and hypertension were also written chart diagnoses. 

No specifie, standardized examinations or verifications were done to confinn these diagnoses 

but complications had to follow in time diagnosis of diabetes. 

Diabetics who spent mort" than 120 days per year for the last two years in traditional 

native activities such as hunting, trapping and fishing were considered to be living in the bush. 

Family history of NIDDM was considered for those cases with first degree relatives harbouring 

the disease. 

The medical record of each subject was also retrospectively reviewed over a period of 

30 months (January 1987 to June 1989) and mean values of ail fasting plasma glucose (FPG), 

glycosylated hemoglobin (HbA}), total cholesterol, and triglycerides obtained at diabetic clinic 

visits over those 30 months were recorded. Indices were obtained from these mean values and 

compared with the expected normal values from the clinical chemistry laboratory which 

performed the analyse.s for FPG and HbA 1. Guidelines recommended by the Canadian 

Consensus Conferem;e on Cholesterol were used for the Iipoprotein levels (8). Age, diagnostic 

criteria used and presence of symptoms, all at time of diagnosis as well as the routine clinical 

care received by thf; diabetics from time of NIDDM diagnosis and relevant to the evolution of 

the illness were also retrospectively evaluated from medical chan review. 

Results 

A total of 230 Type II diabetics were identified for a crudc prevalence rate of 5.2% for 

the 20 years and older age group (1). Mean age at diagnosis was 48.3 years and mean duration 

ofillness as of July 1989 was 60.4 months (Table 1). No differences in me an weight were 
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noted from diagnosis to actual time of study either expressed by total weigbt or by the body 

mass index. According to ouraurent definition. 77.3% were ovelWeigbt (B~6) and 65.4% 

were obese (BMI>30) and lQb cbaracteristic are foond more frequently in women than in men. 

Fat distribution ~ measured by the waistlbip ratio is predominantly tnmcular in 47% of men 

and close to 23% of women. Men also show bigber rates of family bistory of diahetes, 

presence of symptoms at time of diagnosis, self-reported cigarette smoking, hypertension and 

bush living. The female to male ratio of diabetes is 2.4: 1. 

In the James Bay area microv~ disease is the most frequent group of 

complications (19.6%, Table 2). Macrov3Sl'Ular disease is second in iInponance am reveals a 

predominance of ischemic beart d.isease (10.0%, Addenda 8). Overall complication rate is 

28.7% and is related 10 duration of illness. Indeed, among the patients who bad the disease for 

5 years or Jess, the raie of complications is 18.5% compared 10 43% if duration of illness is 

more than 5 years. Nephropatby is the mœt frequent individual complication which affects 

10.5% of the diabetics (Addenda 9). Unfortunalely, no gndation of the se verity of nephropathy 

was documented. In men, peripberal new'Opathy is the predominant individual complication 

(17.6%). No trends in complication rate (Addenda 10) or in duration of illn~ according to 

geographicallocation could he foond for the different communities taken individually or in 

remote (coastal) versus rural (inland) settings. 

In our diabetics, HbAl and FPG are higbly conelaaed with a Pearson's Conelation 

Coefficient (r) of 0.64. However, ÎD the low range of FPG levels, HbAl values are more 

scattered than al the higber 6'uncoDlrolled" range. Tbe correlation coefficient for subjects with 

fasting glucose Jess than 7.8 mmoVL is weaker (r =0.20) and non-statistically ~.ignificant 

compared to the bigberrange (r=0.51, p < 0.(01). Insulin treated NIDDM f/atients sbowed a 

weaker correlation coefficient (r = .43) aJ.though still statisticaIly significant compared to those 

on oral medicalion (r = .65) or on diet ont Y (r = .68). Furthe1more, 76.4% of the Cree diabetics 

showed poor glycemic control using fI'G as an index compared to Jess than 20% witb our 

HbAl cut-offpoint (Table 3). Taken individually, neithersex nor age influenced the glucœe or 
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lipid profiles in the diabetics except age for total cholesterol (F = 2.3, P < 0.05). Total 

cholesterol and triglycerides were above recommended levels in respectively 9.3% and 25% of 

the diabetics. 

Fasting plasma glucose was used preferentially (55.7%) as a diagnostic procedure 

(Addenda Il). Oral glucose tolerance test with 75 g of glucœe was used to diagnose diahetics 

in 4.8% of the cases. Moreover, 24.8% of cases ofNIDDM do not have any documented 

diagnostic criteria. Nonetheless, evolution of these cases was consistent with adequatc 

diagnosis. 

Retrospectively it was found that 61.7% of the type n diabetics had not reponed any 

symptoms at time of diagnosis. The most frequent symptoms, when present, were fatigue and 

weakness in 18% of the cases (Addenda 12). 

Diet combined with oral hypoglycemic medication is the cunent treatment of choice 

(Figure 1). Insulin is used in 18.4% of the cases although these patients cao not he considered 

insu1in dependent. Overwhelmingly (85.2%), glycemic foUow-up is perfonned in more than 

one way (Addenda 13). These include fasting plasma glucose, self-monitoring device, and/or 

glycosylated hemoglobin. This monitoring is mainly perfonned wilhin the medical clinks. 

We unfortunately have no idea of the importance of self-monitoring al home, although wc 

suspect it is negligible. 

Table 4 describes the mean number of consultations with respective medical 

specialties, physical examination perfonned by general pl3Ctitioners with and without 

neurological assessment and of specifie clinical acts relating to diabetes tare from lime of 

diagnosis. Since the mean duralion of diabetes meUitus in our study population was 5 years, 

we can approximate the mean nwnber of perfonned acts per year. Thus, using this technique, 

urinalysis was done 1.6 limes a year per patient, since diagnosis of NIDDM. 

'*nmfm 

The James Bay Cree diabetics are of higber weight compared with thœe reponed in 

other canooian studies on native diabetic populations (2,3, 9 ,10) and are more obese than the 
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overall Canadian and Cree population (11, 12) (Addenda 14). Furthennore, there was no 

difference between current weight and weight a! time of diagnosis indicating poor results of the 

dietary interventions recorded in 97% of the diagnosed diabetics throogh their cwrent mode of 

trealment. 1bere are few referrals to a dietician for consultation. Tbere is ooly one non-native 

dietidan for ail eight communities and sile is localed in one of the coastal communities 

(Chisasibi). This situation creaIes cuJtural, linguistic, and accessibility baniers that hinder 

acceptanœ of the service. 

Obesity aloue is believed to produce diabetes if the degree and duration of obesity are 

severe and long enough (13, 14) The obese children of diabetic parent(s) have a much higher 

risk. of developing Type n diabetes tban obese people with non-4iabetic parents (15, 16, 17, 

18). Thus, genetic susœptibility and obesity seems to act ~ynergistically. In our study family 

history of diabetes was reconJed in 38.6% of patients and tnmcal obesity wbich is a known risk 

factor fordiabetes and alherosclerotic disease (19, 20), was more frequent in men than women 

with respectively rates of 47% and clœe to 23%, with an overall rate of 29.8%. 

Our results show tha! the rœan age a! time of diagnosis of NIDDM is lower than for 

the Mohawks of Kahnawake (9) but bigber than the Oneida of southwestem Ontario (3). 

Fwtbennore, our female to male ratio is similar to the Cree..Qjibwa of northem Ontario (2) and 

much higher than the more southem and UIbanized Mohawks and Oneida. The latter have the 

higllest rate (75%) of symploms al lime of diagnosis (3). 

Macrovascular complication rate for the James Bay Cree are much lower than the 

reported rates for other comparable native populations of Canada (2, 9, 10, 21). Direct 

comparison of these raIeS with other studies is valid since ail these studies involved medical 

record review without special SIandardized examination to confinn the diagnosis. Tbere is no 

reason to believe any difference in medical care pracûœs from Olll! study to anotber, although 

the Iack of UDÜOnnity in the defmitions of diabetic complications could preclude any accurate 

comparisons of its prevalence. Fwthennore, there was probably more underreporting of 

microangiopalhy and neurological complications than macrovascular disease, the latter being 
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more obvious. Nonetheless, microvascular disease was the Most prevalent complication 

recorded in our study and could he a peculiarity of the James Bay Cree Indian diabctics. 

Length of illness bas to he addressed in further comparison as it has been shown to inf1œnœ 

complication rates (22, 23, 24). The James Bay Cree showed lower duration of illnes..1\ as wcU 

as lower rates of hypertension, hypercholesterolemia, and smoking than the diabetic Mohawks 

near Montreal (9). These findings could explain our relatively low level of macrovascular 

disease (14.4%) compared to the latter native group (48% of ischemic hcan disease), but does 

not preclude the development of such high rates in the Crees. Indeed, impainnent of metabolic 

variables versus recommended values (Table 3) was present in most NIDDM Cree diahetics. 

Over 75% of the known diabetics still had fasting hyperglycemia using FPG as an indicalor. 

This confinns clinical observations that biochemical control among native diabetics is often 

difficult to achieve and supports another study on nonhem Ontario native groups (25). 

Although clœely conelated, the discrepency observed in raIeS of adequate metabolic control 

between FPG and HbA}levels might reflect the instability of FPG as an individual glucose 

control measure onder present medical treatment such as for unstable insulin treated Type 0 

diabetics in whom blood sugars vary markedly from day to day (26). Insulin treatment was 

reconled in 18% of the patients and reflects the fallure of the initial dif iary and oral thcrapy. 

The nature ofthese indices is also different; HbA} measures long-tenn (4-6 weeks) glucose 

stanJs in the body onder nonnal physiological conditions. On the other band, FPG level is 

measured al a single point in time and prior to schedule appointments, subject to changes in 

usual habits, dietary or otherwise or non<ompliance to fasting regulations, so that metabolic 

control appears worse than il actual1y is. It is generally recognized that HbA} reflects 

integrated glycemia over its respective period of time (27, 28, 29, 30, 31) and is a more reliable 

method of follow-up than individual plasma glucose readings. Our study showed thm 

byperglycemia is not a unique feature in our diabetics but is also accompanied by lipid 

impainnents. Fwthennore, recent literature highlights a lack of awareness and treatrnent from 

primary care physiciaœ of hyperlipidemia in NIDDM patients (32,33). 
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A medical practice profile like the one we produced for the James Bay Cree (Table 

4) might provide acomparison basis with recommended baseline care (34). Obvious reasons 

come to mind in interpreting this profile. First, rareness of primary care physicians and second, 

a high turnover rate of those who agree to practice in the James Bay area Long-tenn 

involvement is l'e(luired for adequale follow-up of these diabetic patients and il bas DOt been the 

regular practice so far in the north. AvaiJability of medical specialties bas also to he addressed 

and discrepancies in service have to he looked upon acconlingly as it bas varied from year to 

year and from community to conununity. Overan. such a profile might he of interest to plan 

bealth care needs and to the medical personnel in order to fonnulate a protocol for standards of 

diabetic care. 

For NIDDM, a more critical appraisal of needs, health care practices and 

organisation involving the communities would he useful in promoting community-based 

services directed towards the real needs. With lime, and as the cultural transition is intensifying 

(35, 36), obesity, its metabolic consequences leading among others to NIDDM and its vascular 

and neurological complications will increase. This will put an additional burden on the 

population and health care facilities. Health promotion strategies are of sorne urgency if we 

want to contribute to a certain control ofNIDDM. 
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Table 1 

Characteristics of Type TI Diabetics by Sex, James Bay Cree. 1989. 

Men Wœnen TOrAJ. 

Variable Mao SJtt Man 5.D.t Mean s.n.t 

Age ~ Diagnosis 48.8 (12.3) 48.0 (13.2) 48.3 (12.9) 

Length of Dlness (roonths) 56.8 (39.9) 61.9 (49.2) 60.4 (46.7) 

BMI al Diagnosis * 34.8 (4.4) 38.5 (6.4) 37.5 (6.2) 
CUlrentBMI 34.6 (5.8) 37.4 (6.4) 36.7 (6.3) 

Family History % 43.9 37.6 38.6 

S~rm al Diagnosis % 45.6 35.2 38.3 

SllIlking% 22.7 13.6 16.2 

HypertenSion ~ 43.9 43.2 43.4 

Bush Living % 53.0 38.9 43.0 

Truncal Obesity % :j: 47.0 22.8 29.8 

Excess Weight (BMI ~ 26) % 712 802 77.3 

Obesity (BMI > 30) % 56.1 69.1 65.4 

• DM! Body Mass Index - Weight (kg)/Height Squared (m) 

t Standanl Deviaâon 

* From WaistlHip Ratio >.99 

\ , 

1 

l 
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Table 2 
Prevalence (%) of Diagnosed Type n Diabetic Complications Per Sex. James Bay Cree. 1989 

Men WOIŒD Total 
n=68 n= 162 n=23O 

Microvascular disease • 19.1 19.7 19.6 

Macrovascular disease t 162 13.6 14.4 

Peripheral neuropathy 17.6 62 9.6 

Total* 35.3 25.9 28.7 

* Retinopalhy, nephropathy 
t Ischemic heart disease, œrebro-vascular disease, peripheral vascular disease 
t With al least one complication 
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~, Table 3 

.J' Glucose and Upid Profile Among the James Bay Cree Type n Diabetics 
Recorded over a 30 month period (January 1987 to June 1989) 

Metabolic Characteristics Men Worœn Total 
Mean Fasting Plasma Glucose (SD)* 10,4 (3.2) 10.3 (2.6) 10.4 (2.9) 

%>7.8mmollL 72.7 77.8 76.4 
N 68 155 223 

Mean Glycosylated Hemoglobin (SD)· 8.2 (2.0) 7.7 (1.5) 7.9 (1.9) 

%>9% 25.8 16.7 19.3 
N 57 119 176 

Mean Total Cholesterol (SD)* 4.9 (1.0) 5.0(1.2) 5.0(1.1) 
% > 6.2 mmollL 6.1 10.5 9.3 

N 54 114 168 

Mean Triglycerides (SD)· 2.3(1.9) 1.8 (1.0) 1.9 (1.4) 
% > 1.7 mmollL 33.3 21.6 25.0 

N 55 113 168 

* Standard Deviation 
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( Table 4 
Clinical Care Received From Time of NIDDM Diagnosis, James Bay Cree, 1989. 

MelO Number ofEums <Standard Deyjetinq) 

Mm Wœnen 1iltaI Total 

Per· 

Yar 
Sinœ 
QNnosis 

Dy Prim'O' <Me Ph'" 
Physical Examination 3.2 (3.1) 4.0 (3.8) 3.8 (3.7) 0.8 

Physical Examination Inc1uding 0.79 ( 1.1) 1.0 (1.7) 0.9 (1.6) 02 

Neurological Assessment 

Number of Urinalysis 5.4 (6.2) 9.1 (9.3) 8.0 (8.6) 1.6 

Number of Serum Creatinine 3.9 (4.1) 4.3 (4.3) 4.2 (4.2) 0.8 

Number of FWl(ruscopy 0.9 (1.3) 1.1 (1.6) 1.1 (1.5) 02 

ECO Nurnbert 1.2 (2.2) 0.9 (1.3) 1.0 (1.6) 02 

B.y SpriaIid 

Number of Consultalions 

Perfonned: 

-Neurology 0.12 (0.3) 0.04 (0.2) 0.06 (0.2) 0.01 

- Caniiology 0.13 (0.4) 0.1 (0.3) 0.1 (0.4) 0.02 

- Nephrology 0.03 (0.2) 0.06 (0.4) 0.05 (0.3) 0.01 

- Dietician 0.3 (0.8) 0.6 (1.0) 0.5 (0.9) 0.1 

- Endocrinology 1.6 (1.6) 1.4 (1.9) 1.5 (1.8) 0.3 

- Ophlhalmology 1.6 (1.8) 2.4 (2.1) 2.2 (2.0) 0.4 

; • Based on average illness duration of 5 years. 
t 121ead electrocardiogram 
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-.' Plasma Glucose Level, Obesity and Microvascular Complications: 
Associated Factors Among James Bay Cree Indian Diabetics. 

Introduction 

Non-insulin dependent diabetes mellitus (NIDDM) is a major burden amongstlhe James 

Bay Cree Indians of Québec (1) and other native populations of Canada (2, 3, 4, 5). From a public 

health point of view it is imponant to discover the role and effect of various risk factors leading to 

the development of NIDDM or its vascular complications within the Indian population. 

Interventions on these factors may prevent progression to a later stage within the natural hislory of 

the disease. 

Genetic susceptibility and family history as risk factors for NIDDM are not modifiable but 

factors affecting both obesity, which is the best recognized risk factor for NIDDM. and 

microangiopathies, which is the most specifie and frequent complication in the James Bay Cree, 

may be (6). Funhermore, process of care for diabetes in several practice settings seems to be 

unrelated to metabolic control of the disease (7, 8, 9). Identification of these factors cou Id provide 

a rationale for a community-based diabetic education program. Il could improve medlcal care and 

help to focus interventions on recognized and modifiable components. The present study was 

undenaken to increase our knowledge about the importance of these potential risk factors in the 

James Bay Cree Indian Diabetics. 

Metbods 

Case Findinl:s and Data Collectjon 

A cross-sectional study was perfonned during the summer of 1989 among the eastern 

James Bay Cree Indians of Québec. This nonhern community is composed of eight different 

settlements numbering 8840 individuals. NIDDM subjects were identified lhrough medical chart 

review of physlcian diagnosed diabetes mellitus cases to which we applied the biochemical 

criteria of the World Health Organization to confrrm the diagnosis (10). Those not 

- 53 -



meeting the criteria were n~ considered. We aIso exc1uded subjects defined as gestational 

diabetes, secondary diabetes or impaired glucose tolerance. This study was indexed by ail 

eügible diabetics prevalent during July and August of 1989. Current data coUected from the 

medical files during that tilDe span included sociodemographie, anthropometric, and care 

process infonnation as well as farnily history and lifestyle factors (1, 6). No assessment of 

physical activity or dietary profile was carried out. In addition, a retrospective data collection 

during the prior 30 montbs period spanned by January 1987 to June 1989 was also perfonned 

from medical charts to obtain glycemie and lipid proftles. 

YvieNc Dcftnjtjon 

Overall obesity and fat disttibution indices were coDSbUCted frorn measurements of 

height - weight and waist and bip circwnferences. OvelWeight was defillled as a Body Mass 

Index (DMI; weight (kg) divided by heighl in meters squared) of over or equal to 26. Obesity 

was considered for those with a BMI > 30 (11). Waist-bip ratio (WHR) was used an an index 

of fat distribution. Waist cilCUllÛerence was mea§Ured in the abdomen midway between the 

lower rib margin and the iliac crest. Hip girth was measured posteriorly at the maximum 

protrusion of the gluteal area and anteriorly at the symphysis pubis according to the Canadian 

Guide for anthropometric and nutritional assessment (12). Trunca1 obesity was considered for 

those with a WHR > 0.99. A microvasrular complicalion was definOO as diabetic nephropathy 

and/or retinopalhy from a wrillen diagnosis by a pbysician in the reviewed chan without special 

standardized examination or verification and had to he recolded after the lime of diagnosis of 

NIDDM. A person with no history of pbysician diagnosed hypertension or use of 

antihypertensive drogs was considered nonnotensive. 

Diabetics who spent more than 120 days per year for the Iast two years in traditional 

native activities such as hunting, trapping and fishing were categoriml as bush living. 

Glycemie follow-up was defined as the use by health professionals or by the diabetic person 

himself of either one or more than one follow-up technique for blood or urine sugar, such as 

fasting plasma glucose, glycosylaled hemoglobin, self monitoring device and urinalysis. Mode 
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' .. - of treatment was divided mto three categories: diet, diet with oral hypoglycemic medicalion, 

and diet with insulin. Family histol}' of Type n diabetes was considered for thosc ca.~s with 

first degree relatives haIbouring the disease. 

Other variables included age, sex, œrrent smoking, and length of illnes." from t.irœ of 

diagnosis. 

The rettospective variables, over the period of 30 months prior to current data 

collection were: mean values of aU fasting plasma glucose (FPG), glycosylaled hemoglohin 

(HbAl), total cholesterol and triglyceride obtained al diabetic clinic visilS over those 30 

months. We coosidered these indices as an integrated reflection of the current glyœmic and 

lipidic situation. The nmnber of yjsits to the medical clinic for diabetic follow-up and the 

number of respective blood tests perfonned in order to obtain these different metabolic 

measurements was also reconted within the same lime interval. The frequency of visits WéLli 

calculated for a yearly basis in order to adjust for differences in lime of diagnosis. A 

retrœpective assessment was also needed in order to assess the presence of symptom~ al time 

of diagnosis as reconJed in the medica1 chart. 

Pata AIwb'sfi 

Analysis of data was done in IWo steps. First, bivariate associations were evaluated 

either with t-test, chi-square, analysis of variance or simple linear regression. Choice of test 

depended on the measurement level of the variables being compared ( 13). Based on 

associations observed in bivariale analyses, multivariate models were constructed. Multiple 

linear regression (14) was used with the dependent continuous variables BMI arxJ glw~œe levcl 

(FPG and HbAl). The principal independent variable of inœrest for glucose level were cwrent 

mode of treabnent, mean Bomber of visilS to clinics per year in the prior 30 months, and 

glycemic follow-up. Multiple logistic regression was used to detenninc factors associaIOO with 

the presence of microvm!CUlar complications, controlling for potentially confoonding factors 

such as age, sex. smoking, bypenension and BMIlevel. AlI data entry, management, and 
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analysis were perfonned on a microcomputer with the software SYSTAT (Version 3.2, 1988, 

Evanston, IL, U.S.A.). Ail probabilities reported are for two-tailed tests at the 0.05 % level. 

Results 

A total of 230 Type II diabetics were identified for a crude prevalence rate of 5.2 % for the 

20 years and older age group (1). Mean age al diagnosis was 48.3 years and mean duration of 

illness as of July 1989 was 60.4 months (6). 

Obesity 

According to our current definition. 77.3 % of the Type fi diabetics were overweight 

(BMI ~ 26) and 65.4 % were obese (BMI ~ 30). Overalilevei of BMI was higher in women than 

in men (p < 0.01) and age was not associated with BMI level. The obesity of this population of 

diabetics was predominantely of the central type. Table 1 shows that centrality (WHR) measures 

increase as the level of BMI increases. A higher proportion of obese men were of the central type 

even if obesity was more frequent in women. 

Table 2 presents the results of the multiple linear regression analysis with only the most 

statistically significant factors. The resulting model shows that fernale sex, the presence of a 

positive family history of Type fi diabetes among frrst degree relatives and current smoking are 

associated with higher BMI level. Age, bush living and hypertension were not associated with 

BMllevel. 

We aIso examined metabolic d~tenninants of increasing levels of BMI. No associations 

with BMI were found for total cholesterol, triglycerides, HbAI or FPG levels when considering 

the effect of sex. family history and current smoking. 

Glucose Leyel 

Initial bivariate analyses compared mean levels of the two glycemic indices (FPG, HbAt) 

between different categories of potential influential factors (Table 3). There were no sex 

differences and no increase with age was recorded for both FPG and HbAt. Significantly higher 

levels were observed for both indices when insulin was the current mode of treatment. Length of 
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1 illness was positively associated with increased levels of FPG and HbA t. TIte presence of at Icast 

one symptom at the time of diagnosis was associated with higher leve-l of mean HbAt. 

To investigate which of the principal independent variables of interest related to process of 

care were significant determinants of glucose levels considering other independent variables as 

covariates or potential confounders, multivariate linear regression was performed (Table 4). Of 

the principal variable of interest, only current mode of treatment was a deterrninant of both 

glycemic measures. Total cholesterol and triglyceride levels were also identified as significant 

predictors (p < 0.05) for HbAt, while age and total cholesterol were for FPG. Sex. itself was not a 

significant predictor in multivariate analy~es. 

Squared multiple r values which reflect the portion of the overalJ variance explained by the 

regression model were low and range between 18 and 24%. In aIl covariance models, the 

observed realtionships were homogeneous as no significant interactions were found between our 

variables of interest and the selected covariates. 

The mean number of visits 10 the medical clinics for diabetic follow-up in our 30 months 

time frame, calculated on a yearly basis to account for different times of diagnosis, did not 

influence significantly the levels of glycemic measures. Although the number of test readings 

performed in order to obtain these mean glycernic values was taken into account as it could 

influence the resulting index., il did nOl influence the final mean figure in bivariate and 

multivariate analysis. 

Mjcroyascular ComplicatjoQS 

Overall microvascular complication rate was 19.6 %. Longer duration of illness, and 

insulin as the mode of tteatment were significantly related to the presence of microvascular 

complications in NIDDM patients. Other metabolic variables such as total cholesterol, 

triglyceride levels, HbA 1 and FPG were also positive determinants (Table 5). In considering the 

independent effects of different variables on microvascular complication status, a multiple logistic 

regression model was consttucted to compare the risk of harbouring microangiopathies 
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as a function of age, sel, smoking, hypertension and DMI level. The net effect ofthis 

multivariale approach is seen by comparing the crude and adjusted odds-ratio (OR) estimates 

for the se1ected factors. Retinopathyand nephropathy are 2.7 times (95% confidence 

interval : 1.1,6.7) more frequent in those with long duration of diabetes (more than 5 years), 

and respectively 4.5 (2.0,9.9) and 3.0 (12, 7.8) times more frequent for above nonnallevels of 

triglyœrides and for insulin as current mode oftreatment (fable 6). Several variables 

significantly associaled with microvascular complications in the univariare analyses, such as 

FPG and HbAl levels, as weIl as total cholesterol were found not to bear any significant 

relationship to the presence of microangiopathies in the multivariate analysis. Age and sex 

were of no significant contribution. Another model composed of the tbree main effect 

variables and their interaction was also constructed. None of the interaction tenns met the 0.05 

significance level. 

n .... pion 

Obrsity 

Obesity and heredity have both been implicated independently in the etiology of 

NIDDM. Their relative importance in this relation is not well established and the possible 

interaction of these factors is even less clear. In a cross-sectional design sucb as ours, where 

temporal sequences cannot he ascertained, the designation of certain factors as detenninants 

and otbers as effects is often subjed to debate. Nonetheless, our study suggests tbat obesity 

promotes diabetes in the geneti~y susceptible and om data supports mucb more detailed 

studies on the intricate efJect of obesity and family history as causes of NIDDM (15, 16, 17, 

18). Furtbennore, DMI Ievels in our diabetic population were not ~ with age nor 

duration of disease. This finding would indicate tbal in our population, obesity develops al a 

young age and stays relatively Slable tbereafter. Knowler et al (19) showed that the rate of 

development of diabetes in the most obese is greatest al younger ages, while in less obese 
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subjects, the risk of diabetes increases with age. This would imply that the most obese who do 

not develop diabetes early are much less genetica1ly susceptible. 

This study also provides cross-sectional evidence of the adverse bealth impal1 of 

obesity by increase truncal obesity with increasing BMI levels. Obesity by itsclf (17, 20, 21, 

22,) and uuncal obesity (upper body obesity) have been implicated in the developmcnt of 

ischemic heart disease, stroke, diabetes, hypertension and ail cause mortality in both men and 

women. The association for truncal obesity is independent of overall adiposity (17,23,24,25, 

26). Furthennore, truncal obesity was found to he related to potentially modifiable behavioral 

factors such as smoking, alcohol consumption and exercise (23, 27). In our study, currcnt 

smoking was also positively associated with BMI levels. Unfortunatcly, other pertinent lifc­

style determinants were not assessed. Hyperlipidemia and carbohydrate disorders have becn 

commonly associated with obesity and these metabolic derangements might lead to the 

development of obesity-associated diseases such as cardiovascular diseases (24, 28). In our 

study, we did not find such association after adjustment for sex, smoking and family history. 

The effect of treatment might have reduced the association hetween BMI and its metabolic 

features by enhancing the control of the latter in our study group. 

Glyœmiç Control 

Bivariate analysis of glycemic control of NIDDM in the James Bay Cree Indians 

reveals an association between HbA} levels and the presence of symptoms al time of diagnosis 

as if these indi\iduals will he the ones in which adequate control would he the most difficult to 

achieve. Furthermore, age which was not significantly associaled with glucose levels in the 

bivariate analysis is more influential tban duration of illness for FPG in the multivariate 

analysis. Both lipids measurements contribute independently to higher levels of HbAI and only 

triglyceride levels was associat.ed with FPG. BMI and WHR were of no significant 

contribution to our multivariate models. 

From our three variables of interest conceming rnedical care, only mode of treatment 

cornes out consistently as an independent influential factor. This observation may reflect the 
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common clinical practice of placing patients in poorer control on more aggressive therapies 

ratber than reflecting the competing hypothesis that patients treated with more aggressive 

therapies have wo~ metabolic control. However, our cross-sectional study design does not 

permit speculation as to whether more aggressive treatments improved, or is a reaction to, 

degree of glycemic control. Indeed, proœss of medical care, as we measured il, is only related 

to glycemic control to a limited extent. A substantial proportion of the variance in glycemic 

control is DOt explained by the independent variables measured in this study as squared 

multiple r varies from 18 to 24%. Our data is consistent with others' (29, 30, 31, 32, 33, 34) 

who concluded that differences in the process of care may nOl he associated with differences in 

glycemic outcome amongst diabetic patients. Social and psychological factors may he more 

strongly associated with metabolic outcomes than medical factors (35, 36). 

Mimpmgdar CoIqpIkatiom 

The question of glycemic control as the etiology of vascular complications is still 

debated (37, 38). Beside metabolic contro~ environmental. genetic, and other factors such as 

hypertension, have been proposed as risk factors for the development of complications (39). 

In our study, the Ihree most powerful risk factors for microangiopathies after 

oojustment for potential confounders sucb as age, sex, current smoking, bypertemion and BMI, 

were above nonnallevel ofbiglycerides (OR = 4.5), need of insulin therapy (OR = 3.0) and 

duJitlion of diabetes of over 5 years (OR = 2.7). Tbese relationships are independent of the 

effect of other variables. Risk of microvascular complications w~ also related in bivariate 

analyses with mean HbA} and FPG levels. Since mode of treabDent in the fonn of a need for 

insulin therapy is strongly associaled with poorer glucose status it was a stronger predictor of 

microangiopathies than FPG or HbA}levels in the multivariate analysis. Note thal in a crœs-­

sectional study the odds-ratios (relative risks) refer to the risk ofbaving the disease and not of 

developing the disease. Our findings are consistent with otherstudies (2, 7,40,41,42) wbich 

also looked al determinants of microvascular complications in diabetic native populations. 
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Cont;Jwion 

Overall, our study shows an association between microangiopathies and duralion of 

disease and it supports the hypothesis linking microvascular complications 10 the quality of 

nlycemic control. Fwthennore, our data shows a tendency to a lower complication prevalencc 

~!l diabetic patients treated by diet and oral medication compared 10 thosc trcatcd by diel and 

insuJin. This trend is consistent with the differences in severity of the metaholic abnonnality. 

Moreover, byperglycemia as expressed by OW' FPG and HbAllevels is nOi an isolatcd chcmical 

attnonnality as it is accompanied by hyperlipidemia. High levels of obesity in this population 

(6) combined with a predominance of trunca1 fat distribution which is consistenl with a 

pn~vious study on anotberCanadian native population (43) only enhances the fact lhat 

intervention on this and the above intrica1e factors is of sorne urgency if wc want 10 contribulc 

to a cenain control and decrease of the overall mortality or morbidity in Canadtan Indian~ from 

sueh cbronic diseases as diabetes and coronary beart diseasc which share the same risk faL10r., 

Reversion to a traditional way-of-life bas been shown tr, reverse the metabolic 

abnonnalities of diabetes, and resulted in weight reductions in a study of Austrahan Aborigincs 

(44), indicating the reversibility of the risk factors for non-cornmunicahle diseases lhat relate to 

the modem lifestyles. 

Our results also show thal a better understanding is needcd of how social and 

psychological factors are related 10 metabolic outcomes. Factors sucb as social nctwork. social 

support, cultural understanding and importance of the illness and family function (45,46) are 

amenable to interventions thal could reduce cost of care (29) while maintaining or improving 

outcorœ (35). 

For the James Bay Cree Indians. this was a fust step. A community bB!d diabetic 

education program is now underway and bopefully will improve the quality of life of many 

diabetic patients. 
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TABLE 1 

RELATION OF BODY MASS INDEX (BMI) TO CENTRAUTY INDEX 

Proportion (%) with WHR* > 0.99 

BMI Men Women 

< 26 5.3 0.0 

26 - 30 55.5 22.2 

> 30 65.8 29.5 

Total 46.9 22.9 

pt < 0.001 0.002 

~ 

i • .. WHR: Ratio of waist ta hip circumferences . 
t p value by chi-square test. 
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TABLE 2 

PREDICTORS OF BODY MASS INDEX (BMI)· 

SIGNIFICANT PREDICTOR t B 95% C.I.* P value 
(comparison group) 

Positive family history 
of type Il diabetes 0.44 (0.22 - 0.66) < 0.001 

(yes, no) 

Current cigarette smoking 0.42 (0.15 - 0.69) 0.004 
(yes, no) 

Sex (women, men) 0.27 (0.03 - 0.51) 0.02 

N 230 
Total r2 0.12 

• From multiple linear regresslon model. 

t Other variables tested but not found to be statistically significant were. age, 
bush living, mode of treatment and hypertension. 

* 95% confidence interval. 
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TABLE 3 . 
"- MEAN GLYCOSYLATED HEMOGLOBIN AND FASTING PLASMA GLUCOSE BY 

RISK FACTORS AMONG JAMES BAY CREE INDIAN TYPE Il DIABETICS 

GL YCOSVLA TED FASTING PLASMA 
HEMOGLOBIN (%) GLUCOSE (MMOLJL) 

Number of Qverall Number of OYer., 
sub,ects mean subJ8CtS mean 

RISK FACTOR (p value) (p value) 

Age (.07) (.73) 
20-39 21 8.0 30 11.0 
40-59 100 8.1 119 10.4 
60+ 55 7.9 71 10.3 

SIX (.24) (.32) 
Men 56 8.2 56 10.6 
Women 120 7.9 154 10.2 

Mode of treatment (.001) (.001 ) 
Dlet 34 6.9 38 8.2 
Dlet and oral med. 107 8.2 143 10.4 
Dlet and Ineulln 35 8.4 39 12.1 

Glycemie follow-up ( 84) (.14) 
... Single technique 14 8.1 29 11.1 

1 Multiple technique 162 7.9 191 10.3 , 
Symptoms at tlme 
of dlagnosls ( 002) (.14) 

Ves 65 8.5 82 10.7 
No 111 76 138 10.1 

PositIVe famlly hlstory 
of type " dlabetlcs ( 72) (.86) 

Ves 66 79 87 10.4 
No 110 8.0 133 10.3 

Current cigarette 
smoking (.10) (.88) 

Ves 28 8.5 37 103 
No 148 7.9 183 10.4 

Hypertension (.80) (.20) 
Ve. 74 8.0 95 10.6 
No 102 7.9 125 10.1 

Bush IMng ( 80) (.12) 
Ve. 79 7.9 97 10.0 
No 97 8.0 123 10.6 

L.ngth of illnes. (.001) (.001 ) 
< 5 y •• rs 101 7.5 137 9.7 
~ 5 y.ars 75 8.4 88 11.3 

~ 
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TABLE 4 

PREDICTOR OF MEAN GL YCOSYLATED HEMOGLOBIN 
AND MEAN FASTING PLASMA GLUCOSE-

GLYCOSYLA TED FASTING 
HEMOGLOBIN PLASMA GLUCOSE 

INDEPENDENT VARIABLE t B 95% C.L* B 95% C.I.* 

Mode of treatment 
- diet and insulin 0.74 (0.18 - 1.30) 1.9 (1.00 - 2.80) 
- diet and oral medication 0.05 (0.01 - 0.09) 0.04 (0.02 - 0.06) 
- diet only (referent) 

Mean total cholesterol 0.27 (0.02 - 0.52) 0.53 (0.20 - 0.86) 

Mean triglyceride 0.25 (0.02 - 0.48) 

Age 0.03 (0.01 - 0.05) 

N 139 159 
Total r2 0.18 0.24 

- From multiple linear regression modal. 

t Other variables tested but not found to be statistically signiflcant were; sex, 
glycemic follow-up, mean number of visits to medical clinics, duration of 
iIIness, bush living, current smokers, waist-hip ratio and body mass index 

* 95% confidence interval. 
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TABLE 5 

t MICROVASCULAR COMPLICATIONS BV RISK FACTORS 
AMONG JAMES BA V CREE INDIAN TYPE Il DIABETICS 

%WIth 
RISK FACTOR complications Odds ratio 95% C.I.· pt 

Age .16 
20-39 6.3 1.0 referent 
40-59 16.9 3.2 ( 0.7 • 14.3) 
60+ 20.8 4.1 ( 0.9 • 19.1) 

Sax .69 
Man 18.2 1.0 referent 
Women 16.0 0.9 ( 0.4 • 1.8) 

Mode of treatment <.001 
Diet 2.5 1.0 referent 
OIet and oral med. 14.9 6.7 ( 0.9 • 51.2) 
Diet and Insubn 35.7 21.1 ( 2.6 • 168.6) 

Currant cigarette 
smoking .68 

No 16.2 1.0 referent 
Vas 18.9 1.2 ( 0.5· 2.9) 

., Hypertension .11 
,; No 13.2 1.0 referent , 

Ves 21.2 1.5 ( 0.8· 3.0) -. 
Langth of iIIness <.001 

< 5 yaars 8.9 1.0 referent 
~ 5 yaars 27.9 4.0 ( 1.9· 8.4) 

Trlglycende lavai <.001 
$ 1.7 mmol/I 10.6 1.0 referent 
> 17 mmol/I 34.5 44 ( 2.1 • 9.2) 

Total cholesterol 
level .05 

$ 6.2 mmol/l 15.0 1.0 referent 
> 6.2 mmol/I 31.8 2.6 ( 1.0·6.9) 

Glycosylated hemoglobln 
levai .01 

$9"- 13.6 1.0 referent 
>9"- 29.5 2.7 ( 1.2·5.7) 

Fastlng plasma 
glucose lavel 01 

$ 7.8 mmol/l 5.5 1.0 refere"t 
> 78 mmol/l 20.1 4.3 ( 1.3 • 14.4) 

Body mass Index .06 
<26 5.8 1.0 refarent 
26·30 22.2 4.6 ( 1.0· 19.9) 

.. >30 19.3 3.8 ( 1.1 • 13.2) . ' , 
• 95% confidence Interval. 
t rl value by chl·square test. 
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TABLE 6 

PREDICTORS OF MICROVASCULAR COMPLICATIONS· 

VARIABLESt Crude Adjusted 95% confidence 
(Comparison group) odds ratio odds ratio* interval 

Mean triglyceride level 
( > 1.7 mmol/I, S 1.7 mmol/I) 4.4 4.5 (2.0 - 9.9) 

Lenght of iIIness 
( ~ 5 years, < 5 years) 4.0 2.7 (1.1 - 6.7) 

Mode of treatment§ 
(Diet and insu lin, diet 
and oral medication) 3.9 3.0 (1.2 - 7.8) 

• From multiple logistic regression model. 

t Other variables included were; mean total cholesterol, mean fasting plasma 
glucose, and mean glycosylated hemoglobin. 

* For age, sex, current smoking, hypertension and body mass index. 

§ Grouped into two categories. 
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Overview 

As of August 1989,235 diabetics were found in the eight different Cree cOlTununities. 

98% ofthese cases were type n diabetics. The magnitude of the underestimation of the real 

oomber of diabetics would have to he ascertained although we think it is close to 30(~ as 

reported in anot.her Canadian native group (1). Nonetheless, our prevalence rates feU within the 

range observed for the Algonkian-suhartic culture area of Canada as dcscribed in a nationwidc 

report 00 native diabetic prevalence rate (2). Female prevalence rares are consistently higher 

than those for males and increase with age for both sexes with a decrease around 60 ye'ars old. 

This decrease bas been observed in other Canadian native populations (3,4) and might reflect a 

survival effect by an overrepresentation of non-diabetics in older age groups derived from thcir 

hetter health conditions in comparison to diabetics. It could also he the manifestation of the 

emergence of a new phenomenon that bas not yet reached the older age group. Indecd, 53% of 

the Cree diabetics have been diagnosed in the last five years and this fact tend~ to support the 

latter hypothesis. 

Environment seems to he an important factor for the emcrgence of non-insulin 

dependeot diabetes mellitus (NIDDM) as retlected by the clear north-south gradient and rurcÙ­

remote variation in prevalence rates. The nature of this environmental influence still halj to he 

elucidated. Traditionalliving bas beeo shown to protect against the acculturation proccss and 

emergeoce ofNIDDM (5). We were not able to show this phenomenon in our study by looking 

al the exteot ofbush living among the diabetics in their respective geograptucallocations. We 

did not record imponant variables such as physical activity and food consumption which might 

have helped in answering the question. 

The Cree diabetics are more obese, but have lower rates of hypertension, 

hypercholesterolemia, smoking and dwation of illness than the Mohawk diabetics near 

Montréal. These findings could explain our relatively low level of macrovascular discase 

(14.4%) compared to the Mohawks (48% of ischemic heart disease) (6). This goes along with a 
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low circula101)' discase dealh rate among the general Cree population (7) as weil as its low 

cho1esterollevel (8). Fwthennore, smoking is very frequent among young people, but overall, 

CJ'e('~ are light 8mokers (9). The question is, will tœsc characteristics increase in the future and 

should heaJth promotion focus on these factors which are common to 8uch chronic diseases as 

diabctes and coronary heart disease? 

Moreover, duration of disease (more than 5 years) and poor glycemic control as 

reflected by the type of medication needed as weil as hypertriglyceridemia influences the 

presence of microangiopathies. The latter are the mœt frequent complications reported in the 

Cree diabetics (19.6%). Process of care as wc: measured it (corrent mode of treatment. rnean 

nurnher of visits to CliniC8 per year and glycemic follow-up) do not contribute markedly to 

glycemic control. Therefore, features such as social support and psychological factors relating 

to diabetes ail weil as cultural understanding and importance of the illness for the Cree 

population should he considered as important as proper medical treatment in community based 

multidisciplinary approaches to diabetes (IO - 12) .. 

The data for our study is based on clinical records (rnedical files) and certain 

limitations as..llociated with such a procedure bave tu .... addressed. FIrst. there are problems of 

reliability and validity. The information bas USDal ,~n c lected by a nurnher of differcnt 

health professionals. who may have used different definitions of our variables of interest or 

different methods of obtaining and recording data. Tbere is also a possibility thal error had 

occurred when the infonnation was extracted from the records. Sources ofunreliability 

(inconsistent infonnation) were difficulties reading handwriting and when the required 

infonnation had to he hWlted for because it was not recorded in the standard place or was 

buried in long passages of prose. Second1y. since the records were not kept for research 

pwposcs, the infonnation required was recorded either paIchily or Dot al an. Weight and height. 

family histOI)' and cwn~nt smoking were selùom recorded. When the presence of a syrnptom al 

lime of diagnoSls was not recorded. was it because it was absent, or that no attempt was made 
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10 establish its presence, or that its presence was established but not recolÙed. whethcr hy 

oversight or because it was regarded as unimportant or irrelevant? 

Despite these drawbacks, the medical files were the only existing and convcnicnt 

sourœ of infonnation al our disposai and can he nevertheless considercd adequate for the type 

of study we perfonned. 

This baseline study showed that the James Bay Cree Indians haJbour a hlghcr rdle of 

diabetes than the Caucasians of Canada even if this illness is relativcly reœnt among the 

communities As the acculturation process intensifies, obeslty and its metabolic consequences 

(among other NIDDM) will put an additional burden on the population and health care 

facilities. In response to this situation, a community-based diabetic educalJon program is now 

underway and hopefully will improve the quality of life of many diabctic paticnl~. 
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Lexiœn 

DMI - Body Mass Index 

CCSSSDJ - Conseil Crie de Ja Santé et des Services Sociaux de la Baie James 

CLSC - Centre Local de Services Communautaires 

FPG - Fasting Plasma Glucose 

HbAl - -GlycosyIated homoglobin 

HIA - Human lymphocyte antigen 

IDDM - Insulin-dependent diabetes mellitus or Type 1 diabetic 

IG T - Impaired glucose tolerance 

MNQ - Module du nord Québecois 

NDDG - National Oiabetes Daia Group 

NIDDM - Non-insulin-{jependent diabetes mellitus or Type n diabetic 

OGTI - Oral Glucose Tolerance Test 

WHO - World Hcalth Orgaruzation 

WHR - Waist to hip cireumference ratio 
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Addenda 

We extracted from the medical files, pertinent anthropomorphic, biological and 

environmental data. Other variables related to life-style and clinical care (see Chapter 2) werc 

also recorded. A Iist and definition of these variable and the record fonn used to collect the 

information can be consulted in Addenda 1 and 2. The relationship between those variables IS 

described in Chapter 3. A pre-test to ascertain the feasibility of obtaining the various variables of 

interest from the medical files wa~ performed in June of 1989 in MistisSInI. Modifications were 

then brought to the original record form to render it as simple, Informative and easy to use as 

possible. 

Pertinent missing information from the medlcal files was noted In almost ail cases round. 

In order to improve our information retrieval, a pre-coded sheet was lcft ln the respective rncdlcal 

files with a pre-paid retum envelope 111 order to be completed by a nurse or physlcmn dunng the 

next routine visit by the patient (Addenda 3). A response rate of over 70% wa~ obtained for lhe<ie 

record sheets through excellent collaboration from the dlfferent communlly clinic~. 

We obtained permission to conduct our study from the Cree hcallh board and the 

Chisasibi hospital Director of ProfesslOnal Services. 

Addenda 4 - 7 correspond to additional information rcfcrrcd to In Chapler 1 as weil as 

Addenda 8 - 14 for Chapter 2. 
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ADDENDA 1 

" 1)6f1nltlon d,. variables 

FACTEURS BIOLOGIQUES 

Variable D6flnltlon Unité de mesure 

Age L'âge au moment du diagnostic de An, mois, jour 
diabète type 1 ou Il. Sera obtenu par 
la date de naissance et la date du 
diagnostic. 

Sexe Masculin, féminin 1. Masculin 
2. Féminin 

Histoire familiale Présence de diabète NI DOM chez les O. Aucun 
parents, enfant ou fratrie du sujet à 1. Parents 
l'étude 2. Enfants 

3. Frère, soeur 

... Cholestérol Incluant la forme estérifiée et libre, M.MOLJl. 
telle que déterminée par analyse de 

"' ponction veineuse, 

Triglycérides Tels que déterminés par ponction M.MOLJl. 
veineuse après un jeûne de 12 
heures. 

Hémoglobine Glucose lié à l'hémoglobine, % de l'hémoglobine 
glycosylée déterminée à partir d'une ponction totale 

veineuse. 

Glycémie à jeun Niveau de glucose dans le sang, ou M.MOLJl. 
dans le sérum après un jeûne de 12 
heures. Déterminé par ponction 
veineuse, 

Pression artérielle Tel qu'indiqué par un diagnostic O. Oui 
médical et noté au dossier. 1. Non 
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Variable 

Indice de masse 
corporelle (IMC) 

Distribution 
centripète de la 
masse pondérale 

Définition 

Rapport du poids au moment du 
diagnostic en Kg sur la taille en 
mètre' . Si disponible le IMC actuel. 

Rapport de la mesure en cm du 
diamètre de la taille sur celui en cm 
de celui des hanches. Selon les 
mensurations actuelles. 

Complications (doivent être apparues après le diagnostic) 

1. Microvasculaire 
• Rétinopathie 
• Néphropathie 
• Neuropathie 

2. Macrovasculaire 
A Maladie corona-

rien ne 
Infarctus du 
myocarde 
Angine 
Pontage 
coronarien 

et/ou 
dilatation 

B Vasculaire 
périphérique 

• Pied de 
homard 

• Claudication 
intermittente 

• Amputation 
(non reliée au 
trauma) 

Si le diagnostic médical est posé et 
noté au dossier, aucune vérification, 
examen physique ou dépistage ne 
sera fait. 

81 

Unité de mesure 

Index pur du 
rapport 
Poids (kg) 
Taille (m') 

Ratio pur du 
rapport: 
Taille (cm) 
Hanche (cm) 

O. Oui 
1. Non 

O. Oui 
1. Non 



Variable D'finition Unit' de m.sure 
1 
l- e Cérébrale O. Oui 

ischémique 1. Non 
Accident 
cérébro- Si le diagnostic médical est posé et 
vasculaire noté au dossier, aucune vérification, 
Amorose examen physique ou dépistage ne 
fugace sera fait. 
Attaque 
d'ischémie 
transitoire 

ENVIRONNEMENT 

Variable D'finition Unité de mesure 

Village Endroit de résidence principale Un des 8 villages 
cris de la Baie 
James 

-f HASIIUDES DE VIE 
: , 
" Variable D'finition Unité de mesure 

Activités Mode de vie traditionnel avec des Si plus de 120 
traditionnelles activités hors-village tels: chasse, jours par an pour 

pêche, trappe. Se situe en les 24 derniers 
opposition avec le mode de vie dans mois 
les villages cris. 

Tabagisme Tel que noté au dossier médical. O. Oui 
1. Non 

, 
SYSIEME DE SOINS 

Variable D'finition Unité de mesure 

Symptômes Symptômes notés au dossier médical O. Aucun 
au moment du diagnostic. 1. Perte de poids 

2. Soif 
3. Polyurie 
4. Polyphagie 

,- 5. Autres 
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Variable Définition Unité de mesure 

Visites Présence lors des cliniques de Nombre de 
diabétiques offertes dans les villages, visites par an 
ou lors d'autres visites où il est 
question de contrOle et/ou suivi de 
diabète. 

Critères cliniques utilisés lors du O. Aucun de noté 
Critères diagnostic de diabète selon les notes 1. Analyse d'urine 
diagnostiques au dossier médical. 2. Glycémie à jeun 

3. Glycémie à jeun 
et analyse 
d'urine 

4. Test d'into-
lérance au 
glucose 

5. Hémoglobine 
glycosylée 

6. Autre 

Traitement Méthode utilisée actuellement pour le O. Aucune 
contrôle de la glycémie. 1. Diète 

2. Insuline 
seulement 

3. Hypoglycémiants 
oraux seulement 

4. Diète et insuline 
5. Diète et hypogly-

cémiants oraux 

Suivi glycémique Méthode utilisée pour évaluer la O. Aucun 
qualité de contrôle glycémique 1. Glucomètre 

2. Analyse d'urine 
3. Hémoglobine 

glycosylée 
4. Glycémie à jeun 
5. Autres, 

spécifiez 

Suivi des Nombre d'examens effectués pour Nombre par an 
complications évaluer l'apparition ou le pour chacun des 

développement des complications examens requis 
tels: analyse d'urine, ECG, examen 
neurologique, .... depuis le diagnostic 
de diabète. 

,~ .. 
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ADDENDA 2 

, 
INSTRUMENT DE CUEILLETTE DES DONNEES AU DOSSIER 

A - Caractéristiques de base 

1. Nom du patient _________ _ 

2. Numéro de bande O. Oui 

1. Non 

2. W.S. (white status) 

3. Numéro d'identification: _1_1_ 

4. Sexe 

5. Village 

6. Date de naissance 

7. Diagnostic 

O. M 

1. F 

1. Chisasibi 

2. Poste de la Baleine (Whapmagoostui) 

3. Wemindji 

4. Eastmain 

5. Rupert (Waskaganish) 

6. Nemaska 

7. Waswanipi 

8. Mistassini 

9. Ne sais pas 

_1_1-
An Mois Jour 

O. Type 1 

1. Type" 

84 

Ne rien 
écrire ici 

1_
1
1 

1,-1_1_1_1_1_1 



8. Date de diagnostic: _1_1_ 
An Mois Jour 

(Age au diagnostic): _1_ 

(Durée de la maladie en mois): _1_1_ 
jusqu'à juin 89 

9. Histoire familiale 
de NIDOM O. Aucune 

1. Parents 

2. Enfants 

3. Frère/Soeur 

10. Tabagisme O. Oui 

1. Non 

2. Ne sais pas 

85 

Ne rien 
écrire ici 

11"41_1_1_1_1_1 

1201_ 1 

'rr-I_I_I 



B - Au moment du diagnostic 

11 . Critère de diagnostic 
utilisé O. Aucun noté 

1. Glycémie à jeun 

2. Analyse d'urine 

3. Glycémie à jeun et analyse d'urine 

4. Test d'intolérance au glucose 50g 

5. Test d'intolérance au glucose 75g 

6. Hémoglobine glycosylée 

7. Autre, spécifiez ____ _ 

12. Symptômes notés au moment 
du diagnostic O. Aucun 

,. Perte de poids 

2. Soif 

3. Polyurie 

4. Polyphagie 

5. Autre, spécifiez ____ _ 

13. Poids _ 1_ kg 

14. Taille _1_ rm 

_1_ (IMC) 

86 

ft 

Ne rien 
écrire ici 



~ - Danl III &I!rn1lrl stlYx ans 
• Ne rien 

écrire ici 

15. Cholestérol total (M MO! Il ) 1987 IJrI_I_1 

88 Iw- I_ I_ I 

89 Irrl-I-I 

16. Triglvcérides (M MOI Il ) 1987 1«1_1_1 

88 1411_ 1_ 1 

89 Iw l_ I_ 1 

17. Hémoglobine glVcosvlée (Ok) 1987 1531_ 1_ 1 

88 I~I_I_I 

89 1591_ 1_ 1 

18. Glvcémie à jellO (M MO! Il ) 1987 Irr-I_I_I 

88 1651_ 1_ 1 

89 Irr-I_I_I 

19. En Idosamine (M MOI Il ) 1987 Irr-I_I_I 

88 1141_ 1_ 1 

89 1"....1_1_1 

20. Gh Icomètre (M MOI Il ) 1987 Iw l_ I_ 1 

88 1611_ 1_ 1 

89 Irr-I_I_I 

87 
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1 , , , 
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21. poids (Kg) 

22. Visites faites 

23. Activités traditionnelles: O. Ne sais pas 

1. Non 

2. Oui 

Si oui, nombre de jours: En 1987-88 _1_1_ 

En 1988-89 _1_1_ 

88 

Ne rien 
écrire ici 

1987 1ê91_ 1_ 1 

88 1921_ 1_ 1 

89 Iwl_ I_ 1 

1987 1981_ 1_ 1 

88 Iml-I-I 
89 Iml-I-I 



1------
1 

o - Actuellement 
\ Ne rien 

écrire ici 

24. Médication actuelle o. Aucune Im l 
1. Diète 

2. Insuline seulement 

3. Hypoglycémiants oraux seulement 

4. Diète et insuline 

5. Diète et hypoglycémiants oraux 

25. Méthode de suivi 
glycémique o. Aucun Im l 

1. Glucomètre 

2. Analyse d'urine 

3. Glycémie à jeun 

4 . Hémoglobine glycosylée 
..-
{ 5. Fructosamine 

6. Autre, spécifiez 

26. Hypertension o. Ne sais pas 1_1 
116 

1. Oui 

2. Non 

27. Diamètre hanclle _1- cm 1iT'i1_ 1 
(crête iliaque) 

28. Diamètre taille _1- cm Irrri-i 
(ombilic) 

(ratio 28/27) _1- Irrri-i 

29. Poids _1- kg Iml-I 

30. Taille _1- cm Im-I_I 

r _1- (IMC) Iml-I 

89 



1 Ne rien 
écrire ici 

31. Complications 1. Rétinopathie O. Oui 1. Non Iml 
microvasculaires : 

SI oui, Indiquer _1_1- Irnl-I-I-I_I_I 
la date du An Mois Jour 
diagnostic 

2. Néphropathie O. Oui 1. Non 1IT61 

_1_1- 1-m1_1_1_1_1_1 
An Mois Jour 

3. Neuropathie O. Oui 1. Non 1_1 
périphérique 143 

_1_1- Iml-I-I-I_I_I 
An Mois Jour 

32. Complications 
macrovasculaires 
A Coronarienne . 1 . Infarctus du myocarde O. Oui 1. Non 1f501 

_1_1- Irnl-I-I-I_I_I 
An Mois Jour 

2. Angine O. Oui 1. Non Iml 

_1_1- Irnl-I-I-I_I_I 
An Mois Jour 

3. Pontage coronarien O. Oui 1. Non Iml 
et/ou dilatatiorl 

_1_1- Irol_I_I_I_I_1 
An Mois Jour 
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Ne rien 
écrire ici 

B Vasculaire 4. Pied de homard O. Oui 1. Non Iml 
périphérique 

_1_1- Iml-I-I-I_I_I 
An Mois Jour 

5. Claudication O. Oui 1. Non Iml 
intermittente 

_1_1- Iml-I-I-I_I_I 
An Mois Jour 

6. Amputation (non O. Oui 1. Non Iml 
reliée au trauma) 

_1_1- Iml-I-I-I_I_I 
An Mois Jour 

C Cérébrale 7. Accident cérébro- O. Oui 1. Non Iml 
ischémique vasculaire 

_1 __ 1- Iml-I-I-I_I_I 
An Mois Jour 

8. Amorose fugace O. Oui 1. Non Iml 

_1_1- 12001_1_1_1_1_1 
An Mois Jour 

9. Ischémie cérébrale O. Oui 1. Non Iml 
transitoire 

_1_1- 120'11_1_1_1_1_1 
An Mois Jour 

{ 
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E - Autres 
Ne rien 
écrire ici 

33. Depuis le diagnostic de diabète, indiquer par le 
médecin généraliste 

1. Nombre d'analyse d'urine _1- Iml-I 

2. Nombre de créatine sérique _1- Iml-I 

3. Nombre d'examen des fundis oculaires _1- Iml-I 

4. Nombre d'électrocardiogramme (12 voies) _1- Iml-I 

5. Nombre d'examen physique _1- Iml-I 

6. Nombre d'examen physique et neurologique _1- Iml-I 
(incluant sens vibratoire et sensibilité) 

34. Depui~ le diagnostic de diabète, indiquer le nombre 
de consultation en: 

1. Ophtalmologie _1- Iml-I 

2. Neurologie _1- Iml-I 

3. Cardiologie _1- Iml-I 

4. Néphrologie _1- Iffil_1 

5. Diététique _1- Iml-I 

6. Endocrinologie _1- Iml-I 

". 
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.-------------

ADDENDA 3 
t A qui de droit, 

( 

( 

Lors de notre passage pour l'étude du diabète chez les communautés cries de la Baie James, 
nous n'avons pu ot-tenir certaines données utiles à notre recherche. Si cela est possible, nous 
aimerions que vous complétiez cette partie du questionnaire lors de la prochaine vi~ite de ce 
patient et que vous nous le renvoyiez en utilisant l'enveloppe affranchie ci-jointe. 

Merci de votre collaboration. 

Paul Brassard -------------------------------------------------

1. Nom du patient 

3. Numéro d'identification 

5. Village 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

9. Histoire familiale 
de NIDDM O. 

1. 

2. 

3. 

10. Tabagisme O. 
1. 

2. 

A ~ Caractéristiques de base 

_1_1-

Chisasibi 

Poste de la BaleinA (Whapmagoostui) 

Wemindji 

Eastmain 

Rupert (Waskaganish) 

Nemaska 

Waswanipi 

Mistassini 

Ne sais pas 

Aucune 

Parents 

Enfants 

Frère/Soeur 

Oui 

Non 

Ne sais pas 
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Ne rien 
écrire ici 

.. 



D • Actuellement 
Ne rien 
écrire ici 

27. Diamètre hanche: _1_ cm Irrri-i 
(crête iliaque) 

28. Diamètre taille _1_ cm Irrri-i 
(ombilic) 

(ratio 28/27) _1- Irrri-i 

29. Poids _1_ kg 1rTI"1_1 

30. Taille _1_ cm Im-I_! 

_1_ (IMC) Irrri-i 

Autre(s) 
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Addenda 4 

" Characteristics of Type 1 Diabetics al Time of Diagnosis, James Bay Cree Community 

Scx Age Yearof Vùlage DiaR'1Ostic ·S)'II1lOms ConbIluous Body 
al DtagOOSIS Cntena al Diagnosis Insuhn Mass 
DiagOOSlS MedICallon Indext 

F 21 1989 Wa~dIlIpt KetOactdoslS Yes Yes 29 

F 4 1984 Waswarupi Ketoactdosis Yes Yes NIA 

M 37 1981 M1Suss\Jll KetOactdoslS Yes Yes 27 

F 21 1983 Mtstissiru KetoacidoslS Yes Yes 28 

M 25 1988 Ncmaska Ketoaculosis Yes Yes NIA 

• One or more of the following: stupor, apathy, polyuria, polydipsia, polyphagia. 
t Defined as weigbl in kilograms over height in meters squared, al lime of diagnosis. 

.., 
, 

-95 -



Addcnda5 

Type n Diabetics (WHO Criteria on Chan Diagnosis) pcr CommuniùclI, Jamcs Ray Crec, 19X1) 

Yk Nwnbcr ~, Qf AIl T~ Il 

Diabctic~ 

ChiSruiibi 30 110 

Whapmagoostni 6 2.6 

Némru;ka f, 3.5 

Wruiwanipi 42 1803 

Mistissini 87 37.8 

Wemindji 10 403 

Eacitmain 10 4j 

Waskaganish 37 16.1 

Total 230 100.0 
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Addenda 6 
Type illllahele~ Prevalencc RaIe (Çf-) hy Age. Sc'( and Cnmmunily. James Ray Cree. IIJKIJ 

AU ages (20 +) 

20- 29 30 - 39 40 - 49 50 - 59 60 - 69 70+ 
M f M F M F M F M F M F M F M+F 

(,hi~asihi 
0 {) 0 13 1 6.2 1.9 &2 4 12.& 0 29 1.0 3.6 2.4 

Whapmago()SI ui 
0 () 0 4() () 0 6.6 125 0 100 0 0 OR 29 1.9 

Wemirulji 
0 () () 36 2K 5.2 0 4.R () 5R 6.1 25.0 n.9 39 2.3 

".a~llllain 
0 27 () 1.4 16.6 143 () IR.2 0 125 0 11.1 1 9 75 47 

Wa!-.kaganish 
n 0.7 n 6.5 22 190 12.0 33.3 10.7 3R.9 0 5.5 2.n 9.9 5.7 

\0 0 27 0 7 1 8.J 7.1 20.0 0 0 100 12.5 n 3.2 50 42 -.J N~l11a~ka 

Waswanipi 
0 3K () 6.4 25.n 23.0 24.0 25.K 6.2 14.1 200 II.K 66 11.6 90 

MiMissini 
1.5 n.s O.IJ 3.4 11.4 17.8 15.5 29.8 14.8 405 12.1 40.7 5.9 11.4 8.7 

Ali Villages 
CU 0.7 0.6 4.3 7.n 11.8 9.9 18.6 5.7 20.8 5.6 15.3 3.0 7.2 

Ali "illages - 05 25 9.7 14.1 n.1 10 5.2 
Two sexes 
cnmbin~d 
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Addenda 7 

S0me Reported Prevalence Studles Among Indlan<; and ('.1Uca<;lans of Canada and Alaska 

Prevalence 
DtapostJç Natlqn 

Or..f&l.D tl~r. Y~ar M F Ov~rall -%95%C.I. A&eGp. Type Criteria 
(From D .. nomlnato 
ChI) r 

Br .... rd ,rai 1989 Crude 007 004 006 005 Ali 
Crude 16 l7 26 Ol Ali 1 &< Il WHOCnterra James Bay 
Crud .. 30 72 S2 07 20+ D apphed to chart Cree. Quebec 

Slandardl7edt l7 97 66 07 20+ n dlagnosl~ 

l'rude 77 158 118 II! 40·69 n 
Youn~ \0 1C}87 Crude 82 Ali 1 &< Il Chart dla!!no.'ls Cree dt OJlbw. 

1987 Crude \06 Ali 1 & Il .creentn!! ... IIh Northern Ontano &< 

WHO cfltena '\.1amtoba 

Montour 12 19S5 Crude 120 4S·64 D NDf)(, cntena '\.1ohawk.. of 

apphed 10 chart Kannawake. Que 

dlagnml< 

Evers 1\ 1985 Crude 100 77 98 S+ 1 dt Il l hart dlagnos .. Onelda, ('hlpp.wa 

Standardlzedt nC) 155 147 '\+ ("0 cnterla and '\.1uney of 

apphed) Soulhern Ontano 
\0 Schraer D 1985 Crude .12 Ali WHO cntena Aleuts Indlans OC 

Cf'Jde R~ Ali 1 &< Il applaedlo and Inuit. of 

Stand.rdl7C~d* 1 S7 chart d,allno ... Ala.ka, 1'<;A 

Youn~ 14 1C}83 Crude 28 Ali 1&11 'DIXi cntena ( ree Ilnd OJlbwa 

l:'i 1981 Crude 99 45·(14 apphed 10 from "IO!1hem 

chart dlagnos .. Ontano and 
"fanJfoba 

Youn!! 4 1987 Crude 1 C) '9 2C} Ali 1 &< Il ('hron,c DI,ea ... Other 'aOve 

Standard.ledt 48 Regt<lry communllles of 

f '1"0 Case Qut!bec except 
Vahdar",nl '\.1ohawk.. and 

Crees 

(;1111' 16 lC}SO Crude '4 20+ 1 & Il Chronlc dL~ea"e <;askatchewan 

rl"/ll<trv hl<t'd 00 Indlans 

chart dlagnosl< 

Pnoee Edward '0 1958 Crude 25 Ali 1 &< Il Chronlc dtsea..'te ( .uca!lan~ of 

l.lan,1 (Pl Il re!!1 <lrv ha,ed 00 PFJ 
drug <\"pen'lOg 
unit' 

(·ver, Il IQ8~ Crude 2:! 1 l 20 '\ .. J &: " 
Chart rllagnml< C.uc.slan~ of 

Sla'JdardI7~dl' ~:! 2 , 2 ~ C;;~uth Western 

{)ntano 

Canada lltallh 2Q IQ11!. Cru de 1 "1 2 ~ 21 I~ .. 1 &: Il 'iclf rcported ('auca~.ln~ of 

Survt'\ IQ70 ( anada 

.Q~'""; ( l--nfh1c-ncc!' Inh~'r .. al ... T('I toJS' PetpulaIH-'o ('If (~41nada 1': To 1 Q80 PllpulalH"" of l C;;A 
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Addcndax 
Proportion of Diagnoscd Macrovascular Comphcatjons Per Sex, 

James Bay Cree Indlan DlahetiCS, 19R9. 

Males Females TOTAL 

~ Nmnber !fu Nmnber % Nmnber !& 

Ischemie HeaJt 7 10.3 16 9.9 23 10.0 

Discasc * 

Cerebral V3S(..'tIlar 3 4.4 5 3.1 8 3.5 

DlSCasc t 

PcripheraI VascuJar 1 1.5 0.6 2 0.9 

r)ilole<l1iC ~ 

* MyocardüJ Infarction, Angina, bypass and/or dilation 
t Cerebro-vascular diseasc, amaurosis fugax. transient cerebral ischemia 
:j: Amputation 
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Addenda 9 
Proportion (%) of Diagnosed Type II Diabctics With Complications Ry Scx, 

James Bay Cree, 1989. 

MBJ§ Fmlaies TOTAL 

Retinopathy 10.3 86 92 

Nephropathy 8.8 111 10.5 

Peripheral Neuropathy 17.6 6.2 9.6 

Cataracts 6.1 5.6 5.7 

Myocardial Infarction 7.6 37 4.8 

Angina 7.6 8.0 7.9 

Bypass - Dilation 0 0.6 0.4 

Amputation 1.5 0.6 0.9 

Cerebro-vascular Diseasc 3.0 1.2 1.)\ 

Amaurosis fugax 0 0.6 04 

Transient Cerebral Ischemia 1.5 1.2 1J 

TOTAL'" 35.3 25.9 28.7 

* With at least one complication 
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Addenda 10 

Proportion (%) of Diagnosed NIDDM Complications Per Community, J runes Bay Cree, 1989 

Number* !& 

Mistissini 28 32.2 

W~wanipi 13 30.9 

Waskaganish 11 29.7 

C~ibi 7 24.1 

~tmain 3 30.0 

N~ 0 0 

Wemindji 3 30.0 

Whapmagoostui 1 20.0 

TOTAL 66 28.7 

( 
* With al l~ one complication. 
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Addenda Il 

Diagnostic Criteria Used for NIDDM, James Bay Cree. 

Criterion Nwnber ~ 

Fasling Plasma Glucose 12& 55.7 

Fasting Plasma Glucose and 18 7.8 
Urinalysis 

Oral Glucose Test (75 g) Il 4.8 

Others * 57 24.8 

More l'han One Type t 16 69 

Total 230 100.0 

* Not available. 
t Can include glycosylated hemoglobin or fructosamine above those already menlioned. 

-
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Addenda 12 
Frequency of Reported Symptoms al Time of Diagnosis of NIDDM, J aIreS Bay Cree. 

5.yJnptoIm NlBllber 

None 142 

Weight Loss 2 

Polydypsia 8 

Polyuria 4 

Othe~ • 41 

More than One t 33 

Total 230 

• Cao include: fatigue, visual disturbance, beadache, weakness. 
t More than one of the enwnerated symptoms. 
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61.7 

0.9 

3.5 

1.7 

17.8 

14.3 

100.0 



Addenda 13 
Glycemic Follow-Up for NIDDM, James Bay Cree. 1989. 

None· 

Self-Monitoring Device 

Urinalysis 

Fasting Plasma Glucose 

Glycosylated Hemoglobin 

More l'han One Method t 

Total 

Nimber 

4 

24 

3 

2 

196 

230 

~-

1.7 

10.4 

0.4 

1,3 

0.9 

85.2 

100.0 

* Could not he found in either medical or nursing notes nor in any laboratory reports. 
t Includes more than one method described. 

-104 -



( Addenda 14 

Comparison of Sorne Clinica1 Characteristics of Type II Diabetics 
From Different Native Popu1ations of Canada 

James Bay Cree Mohawks Oneida Cree-Ojibwa 
Québec Kahnawake Southwestem Northem 

Québec Ontario Ontario 

Refereoce (From Chapter 2) (9,21 ) (3) (2.10) 

Number of diabetics sWdied 230 82 116 191 

Mean age al diagnosis 48.3 

Male 48.8 51.6 442 

Femalc 48.0 54.1 40.8 

Mean duration of diabetes 5.0 
(years) 

Male 4.7 7.1 8.4 

,( Female 51 5.8 9.8 

2.4:1 1.4:1 Female 10 Male rntio 0.9:1 2.5:1 

% Fanuly history of diabetes 38.6 51.5 

Mean body mass index 36.7 

Male 34.6 30.0 292 28.4 

Female 37.4 33.0 29.5 30.3 

% with symptoms al diagnoSlS 38.3 31.7 75.0 42.0 

% with hypenension 43.4 71.0 36.3 

% with hypercholesterolemia 9.3 16.0 

% with hypmnglyœridemia 25.0 

% who snùed 161 29.0 

% with microvascular dIsease 19.6 18.3 7.8 

% Wlth macrovascular disease 14.4 63.0 25.0 

( % with periphera! neuropathy 9.6 6.0 6.3 
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