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Abstract 

Title: Assessrnent of acculturation and its associations with type 2 diabetes, irnpatred glucose 

tolerance and obesity in an isolated native Canadian Abonginal community 

Degree: Master of Science 

Year: 2001 

Name: Joshua Paul Feuer 

Departtnenr. Graduate Depamnent of Community Health, University of Toronto 

One approach used to idena$ causai risk factors for disease in Fust Nations has been a biocuiturai 

model. This integration aiiows for an analysis of culturai risk factors which still retains reai biologic 

plausibility. For this study, subscaies of accuinuation were developed and test ofassociaaons were 

made Mch health outcomcs in Sandv Lake, Ontario. Factor anaiysis was performed on the data and 

tests for association then examined the relationship bem-een subscaies of acculturation and disease. 

The resuIts indicated that a) che &k of becorning obese or of det-eloping IGT is lower among 

individuals wich 3 diet htgh in traditionai food, b) the risk of developing diabetes and IGT is lower 

mong those who report having items used for traditional rather than modern activiaes in their 

home, and c) diabetes is less common among those profiuent in Oji-Cree. These results are 

irnporcant in desigaing prevenrion and health promotion stzategies in the communicy. 
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Chapter 1 

Background and Literature Review 

1.0 Introduction 

Type 2 diabctes is a major health concern for native popdations aii over the world. In North 

,-\merka, preralence rates of diabetes have been repoaed as high as 49.5% among the Pimas of 

Arizona' and 26.1°/o among the Ojibway-Cree of Sandy Lake, onmio.' Some befeve that th is due 

to the dissolution of the traditionai way of life as it has paralleled the use in the ptevdence of type 3 

dubetes and the 'westernization7 of these c~mtnunities."~ Over the past 30 yem, native cultures in 

general have become modeded;  the& traditional lifestvles have become an amdgam of native 

culture and western-minded ideologies. iUthough it would be u s e u  to design a smdy to assess the 

effects of these cultural chmges on the h d t h  of traditional-minded communiaes, historicdy, there 

has been Lunited success in integrating cultural and biological research perspectives. Homever, a 

more recent focus on ethnomedicai models of disease has yielded snidies that integrate the 

ethnornedical apptoach of the culturai anlhtopologist with the epiderniological approach of the 

biological researcher into one biocuitural modeL This approach considers the incemaion berween 

the popdation, the contest in which the disease is occurkg m d  other dynamic processes such as 

the rapidly changing culture. 



"Acculturation" describes the adoption of a dominant culture's charactexistics within a less 

dominant culture or comrnunity. An epidemiologic analysis of acculnitation in Sandy Lake, Ontario 

and its association with diabetes, IGT and obesity will help h t r a t e  how a b iocu l td  approach to 

diabetes in a First Nations communiy c m  help to comect the biology with the cultural risk factors 

for diabetes and obesitv. 

This htst chapter will define type 2 diabetes, describe its epidemiology, e s p e d y  in relation to 

native communiaes; it will also define acculturation and describe the history and cuirne of the study 

popdation of Sandy Lake, Ontatio. 

1.1 Diabetes Mellitus: Subtypes and Charactenstics 

Diabetes mellitus (Dhl) is a chronic disease found aii over the globe. It is not a single disease but a 

group of heterogeneous disorders ai l  characterized by a high concentration of blood glucose 

(hyperglycernia).% is either due to a defiaency of insulin, to a decreased sensititity to the action 

of insulin or both.' Insulin is a hormone which is produced by the pancreas and its secretion is 

fundamental to the normal metaboiism of carbohydtates, lipids and protein. Diabetes is known to 

be associated with long term complications induding retinopathy, neuropathy, nephropathy as weU 

as c o r o n q  hem disease and ~troke?.~." 

The most common foms of diabetes are tenned type 1 and type 2 diabetes mellitus."4 tkd, less 

common subtype is known as gestational diabetes meilitus (GDhI) and develops in wornen during 

pregnancv."vpe 1 diabetes, pret-iouslp referred to as insulin-dependent diabetes, occurs most 

commody in children and young aduits and pexsists thoughout adult It is a chronic disorder 

that results fiom an autoimmune process which desttoys the insulin-producing beta ceUs of the 

pancreas," -4 paaent Mth tvpe 1 diabetes mav present with weight loss, insaiiable &kt, Erequent 

whation and elevated fasring blood glucose levels due to the body's ioability to produce and secrete 
hshm4 12 Tvpe 1 diabetes is tteated with dady insulin injections in conjunction with an appropkte 

diet in an effort to achiere satisfactoq blood glucose control, with the uititnate goal of maintaining 

leveis as dose to notmal as possible. Insulin is life-saving for people with type 1 diabetes rneliitu~.'~ 

Type 2 diabetes, previously known as non-insulia dependent diabetes, is also a chronic disordex 

which involves the inability to properly metabolize blood glucose. This Corn of DM diffas 



slgnificantiy fi-om type 1 diabetes. Fit, individuais most at nsk of type 2 diabetes include the 

elderlf4 and those that are overweigh~'~ in the United States, prevalence rates of type 2 diabetes 

inaease fiom 1.3% fi-om the age of 18 - 44 years to 10.4O/o for those aged > 65 years6- particuiariy 

in those with a htgh degree of 'central adiposi~' or obesity localized to the mid-section of the 

body.I6 Second, whereas with type 1 diabetes the problem lies solely in the secretion of insuiin, for 

patients with type 2 diabetes, the problem is an insensitivity to the action of insulin, termed 'insulin 

resistance' (IR) as weii as the development of a defect in insulin seaetion.'*" 

The prevaience of type 2 diabetes is lower among physicaüy active pesons than in those who are 

sedentary.' Studies have shown that inaeased levels of physical activity improve irisulin 

sensia~ity.'".'~ Therefore, therapy for type 2 diabetes focuses on diet and eserase and aims to 

improve insulin activity.' Type 2 diabetes may also be ueated with orai drugs, which improve insuiin 

sensitk-i?, increase insulin secretion, decrase excessive hepntic glucose production or slow the 

absorption of carbohydrates from the gascrointes~al tract.' In addition, 3040% of patients with 

type 2 diabetes rnay uitirnately require insuiin for optimai treatrnent. Poorly controiird T e  2 

diabetes rnay increase the risk ofcardiovasculat complications such as h e m  amck and stroke as weli 

as rnicrovascular complicaaons such as diabeac retinopathy and neur~pnthy.~ 

+i test used to determine 3 body's ability to metabolite glucose is the oral glucose tolerance test 

( O G T .  It involves consuming a sugar drink and t e s ~ g  blood glucose levels over a 2-hou period. 

Elevated blood glucose levels as d e t d e d  bv this test categorize individuals as either hat-ing 

'' " ïhk test diabetes or a 'pre-diabetes' condition known as impaired glucose tolerance (IGT)."*-.- 

was used to help &gnose patients in this study with IGT and will be desaibed in more detail in 

subsequent sections. 



L2 The Epidemiology of Type 2 Diabetes 

1.2.1 DISTRIBUTION 

The most recent global prevaience for . p e  2 diabetes was estimated in 1997 at > 120 d o n  cases.'3 

Benveen continents, the age-adjusted prevalence of diabetes ranges hom 0.682°h in Afica to 4.6g0/o 

in North A m e r i ~ a , ~  Prevalence rates have been estimated at 3.14% in Europe, 2.34% in Latin 

America, 2.64% in Oceania, 2.01% in the former USSR, and 1.4% in hsiii?' These values were 

based on population figures and published prevalence rates for diabete~.~ Acrual numbers of cases 

were greatest in Asia with more than 46 &on cases, and least in Oceania with 742,000 cases due to 

differences in total popuIation.a Research in the United States indicates chat for eveq 2 diagnosed 

cases of diabetes, there is one that remalis un&gnosed6 In Canada, where there is an estimated 

5910 prevalence rate? this transhtes into a 7.59'0 prevalence rate or 2 d o n  cases of diabetes. For 

developing counmes, in which inadequate sueening and surveillance systems result in inadequate 

healthcare and generaiiy poor diabetic  are,^ the m e  impact of the disease and its compiications is 

unknown. 

Bp the year 2010, it is predicted that 215 d o n  people will be diagnosed with type 2 diabetes 

wor ld~ ide .~  This represents an increase of -WO/o in the ciurent worldwide prevalence of type 3 

diabetes.& Projections are made based on the current age distribution of the disese as well as 

changes es~ected in lifestyle and economic developrnent? ,-Uthough the rate of type 2 diabetes is 

es~ected to rise on ai i  c o n ~ e n t s ,  the worldwide estimate is most affected by the inadence of type 2 

diabetes in high population areas like A ~ i a . ~  For a m p l e ,  by 201 0, the pret-aience of type 2 diabetes 

in ,-\sis is espected to inaease by 169%,& represen~g almost 80 million new cases in just 16 years. 

Other continents e-xpected to demonsuate a dramatic rise in the prevaience of diabetes indude 

Africa, with an estimated inaease of 256?/0, or more than 12 million new cases; the former USSR is 

esrpected to inctease bp 108?/0, or more than G million cases; Latin America is espected to increase 

by 61°/o, or almost 6.8 million new cases; Europe and Oceania are each expected to incrase by 5z0/0, 

or 8.3 million and 360 thousaad, respectivelp; and No& Abneria's prevalence rate is projected CO 

increase by 25%, or a p p r o h t e i y  3.3 million new casesm These projections are predicated on die 

theory that the globai tisk of diabetes wilI c o n ~ u e  to &e due to the persistence of enviionmental 



factors and th& potencial interaction with a population's genetic sw~ept ib i l i ty .~ .~  Envkonmental 

factors suspected to conmbute in the parhogenesis of diabetes indude advanchg age, nutritional 

factors, obesitp, phpsical inactivity, and m~dernization.~ 

c) DIFFEREXES rx DL~BETES PREV~UEYCE AMOXG E m r c m s  .WD WITHIX Comïnu~s 

The prevalence of diabetes is not eve. distributed between or even within counmes." It has been 

obsmed that in devdoping counuics, the risk of diabetes is higher among newlv prosperous groups 

whiie in indusaiaihed countries diabetes is a disease of econornic disadvan~~e.' Among these high 

prevaleace populations, "there is a high disase burden, and a changuig burden suggesting 

ptevencabiliry, md leu that t h g s  are unknown and out of controi" - which, according to Vinicor, 

sarisfies the chree criteria for chssificauon of a public hedth d i s o r d ~ r . ~  

King and Rewers' landmark report to the WHO Ad Hoc Diabetes Group Uustrated the emerging 

pattern of diabetes in these susceptible populations? This large study invesngated the prevaience O €  

type 2 diabetes among 75 diverse population groups in 32 cornaies. It was deterrnined thac 

indrgenous and migraat groups werc disproportionately rffected by the prevalence and social impact 

of diabetes."." There was enormous variation in diabetes prevalence between popuiations, and 

esceptionah high rates were documented in populations chat have changed Gom a traditional to 

modem iiiestyle. 

The rares of dhbetes are extremeiy high among recent generations of indigenous and migrant groups 

around the world. For instance, the hrghest recotded prwdence race of diabetes is among the Pima 

Indians of . h o n a  and the Mïcronesians in Nauru. In contrast to a 3.19'0 gened prevdence rate for 

ali of the United  tat tes', Pima and Tohono O'odham Amencan Indians e.xhibit a prevaience rate of 

- jo%;t.r the hlicronesians of Nauru have a prevalence rate over the rate among the 

Slelanesians of Papua New Guùiea is over 3 0 % ; ~ ' ~  the LTrban Indians in ~iji,?-l and the AusuaLian 

,+borigines have reported prevalence rates in excess of ~OO/O.'~." hhgmt populations have &O 

demonstrated a i.gh prevalence of diabetes. In parti&, South ;\sian migrants to Britaia have a 

predence of îO-30?'0 and those who migrated to South .\Gia have a prevalence of 11-209/0.~'~ 



In some cotlltnunities, diabetes has had lide soual or heaith impactn For example, the mal Bmtu 

in Tanzania and h o  the Chmese of mainland China are ewo communities in wbich the prevaience 

of diaberes is less than W O . ~ . ~ '  

While some amibute the cause of k h e r  prevaience areas to disadvantageous genetic profile or to a 

rapidv changing cuinire, one mav exmpohte that the virtuai absence of the disease in these areas 

m. be the result of favorable genetics or cuiniral stability. For example, these communities have 

maintained many ttaditions over the past few generations such as a traditionai diet low tn sanuated 

fat. hloreover, they have not been eaposed to the pressures of resectling in a new country which 

beset migrant populations. 

The public h d t h  impact and the economic cost of diabetes and its complications are enormous in 

communiaes exhibiting ememely iugh prevalence rates for a single disease."' Diabctes is usuaiiy 

dragnosed aftcr the age of 50 uears,3' huwcver, wichin high prevalence populations like the Pacific 

IsIanders, Native *\mericans, and migrant hsian Indian and Chinese, diaberes is preralent at much 

younger ages," This phenornenon wilI likely result in major h d c h  and social irnpIications in the 

Eunue as complications €rom die disease b e p  to emerge. Improved longe+ and improved 

control memures for diabetes wdi ultimateIy result in a grelter burden to the hedth system of these 

populations. These factors as wel  as the predominance of diabetes in chese cornmuniues has 

prompted tescarchers to invesugate the potenfial deterrninants of the disease. 

A) G ~ i i ~ n c  Eno~ocrc F.KTORS 

Therc is no single deh i&e  cause of wpe 2 diabetes. Three hvpotheses offered in the Literature 

suggest that either n genetic or enWonmental euology aione or some interaction of the two causes 

diabetes. Evidence for a genetic conmbution to the pathogenesis of diabetes cornes from studies of 

fatnihi aggregation, as weil as a htgh concordance m e  among rnonozpgoac twins (60 - 100°/o)?. '' 
Howet-er, genetic research has been unable to detinirbelp iden* the gene(s) involved in 

diabe~es."'~ Researchers bave pos&ted chat the search Cor diabetes genes has been difhcult 

because - p e  2 diabetes is a cornplex, heterogenous, rnukfac tod  disease." It is comrnody behved 

that environmental d e t d m  interact with geneac suscepability to cause diabetes making the 



discovery of a single genetic mutation uniikeiy. This argument is reinforced by the rapid inaease in 

the rate of diabetes among indigenous populations in just a few decades. 

B) L~TRONMEXTIU. ETIOLOGIC F.~CTORS 

Some risk factors for diabetes have been linked to the social environment. Elements of culture 

which influefice health through recognized biological pathways (e.g. diet, exercise) are identified as 

part of "the inter-related aiad of obesiw", defïned bv reduced physicd activiy and inappropriate 

dietS6 These 'biologicaiiy-active' eiements are considered suong and wideiy accepted; deueased 

exposure is associated with a decreased risk of diabetes. 

There are also aspects of the social environment which may be associated with biologicdy active 

factors, but without any direct biological activity themselves; for example, the possession of certain 

household items which reduce daiiy physical activity, or adherence to certain customs which reduce 

activity or l a d  to poor numtional intake. Medical anthropology has suggested that b i o c u l d  

models of disease causation which include these non-biologically active risk factors can demonsuate 

suong associations berween non-biologicaiiy active factors and disease and therefore provides a 

more complete picme of disease causation in communities with a veq high prevalence of diabetes 

and obesity." 

The following is a iisc of docurnented risk factors for type 2 diabetes meilitus around die world: 

Age 

Perhaps the most weii known risk factor for diabetes without regard for nationalitv, ethniaty or 

social status is advancing age. hge-specific prevaience rates for diabetes inuease with advanhg age 

in almost every study population reporred.-? Even among the rtual Bantu of Tanzania and the 

Mainiand Chinese where the prevalence of diabetes is lowest in the world, there was an aimost hea r  

increase in prevdence Gom age 20 to 7 4 7  For high prevalence populations Iike the Pimas of 

,bizona, where susceptible persons develop diabetes at earlier ages, rates of diabetes inaease fiom 

as low as 5.5 and 7.3% among d e s  and females in the 20 - 24 year age range respective. to 66.7 

and 63.G'% among males and f e d e s  in the 70 - 74 year, respe&ely." 



Plpicai Actz@y 

Epidemiologic studies have dernonstrated the role of physical actitity in preventing diabetes; and 

regular exercise has consistently shown to improve long-terni glucose control. Cross-sectional 

snidies of aboriginal people in the South ~acihc," a retrospective longitudinai study of female 

coiiege addetes'' and a prospective study of menw and women4' aii suggest a procective effect of 

exercise in rehtion to diabetes. The benefit is believed to stem from a reduction in blood glucose 

Ievels due to exercise and cm persist for hours and even days in patients with diabetes. This is due 

to a) an insulin-independent inaease in glucose uptake by musde, b) an inuease in insulin 

sensitiriq, and c) in persons with diabetes, the inhibition of hepatic glucose production by insulin." 

Physical inactivity often emerges in epidemiologicai studies as an independent risk factor for the 

development of diabetes. Cross-sectionai studies have shown a two- to fourfold increase in diabetes 

prevalence in least-active versus most-active individuals3 0th- prospective snidies showed a 

positive association between level of physicai activity and reduction ia the risk of diabetes." 

Exercise regimens are ofien prescribed for patients with diabetes with the goal of decreasing obesia 

- another p&my risk factor for diabetes - and improve insuiin ~ensitiviq?'."~~*" However, 

evidence also shows that physicai activity has a direct effect on insulin's action as wd .  Studies have 

found that peripheral insuiin sensitivitp is improved among individuais that are physically active."." 

Therefore, active indioiduals are found to have a reduced risk of diabetes not ody as a result of 

avoiding the iil effects of obesity, but through improved insulin sensitivity as ~ e l l . ~ .  '' This a f h s  

the suggestion diat exercise irnproves the body's sensitivity to insulin and d therefore decrease 

one's chances of developing &betes.*' 

Diet 

The most consistent dietary &k factors reported for diabetes are total cdoues and the percentage of 

calories Gom fat." Howet-er, there is no universal association between a component of diet (for 

example, glucose content) and the risk of diabetes." Certain populations witb a hrgh race of diabetes 

have been found to consume diets higher in fat and lower in fiber than chose with lower diabetes 

prevalence rates." Yet, no condusive association has been established between a q  consufnption 

pacterns and diabetes risk. The direct effect of a diet high in totai dories and fat on the risk of 

obes i~?  a wd-established risk factor for diabetes and insulin resistance, may account for the 

consistent association of diet and diabetes ri~k.''.''~ 



A common misconception is that an improper diet is the primary reason for the rise in the 

prevalence rate of diabetes in Native North Americans and also that a proper diet rnay be protective 

of developing diabetes. In fact, it is iikeiy not diet itseif but rather a more complex combination of 

genetic and environmental risk factors which has lead to diseases such as diabetes in these groups." 

Some believe that a traditiond diet charactetized by animai protein and low complex carbohydrates 

may protect against diabetes and obesity." However, researchers have speculated that the 

composition of the diet is less influentid on diabetes risk than the effect of drasticdy changing a 

community's -Mg habits over a short period of tirne." For euample, although the current diet of 

the Pirna Indians is similar in composition to that of the general US. population, they have the 

highcst rate of diaberes in the wodd." The fact that a drarnatic changc in Pima culture - induding 

dietary practices - is evident over several decades may explain why many aboriginai groups display 

high rates of diabetes whde consuming diets sirniLu to those of their neighbon. This may expiain 

whp oniy limired resach  exkits which shows anv connection between parti& components of diet 

and the incidence of diabetes that have been reproduced across communities undergoing sirnilar 

rapid modernkation processes.42 

Oledy 

Both physical inactivity and consumption of a diet tügh in fat and low in fiber conmbute to the risk 

of obesity. Obesity is not only viewed as a risk factor for diabetes, but simiIar to diabetes, is also 

considered to be closely linked with the inability to respond to the action of insulin, or 'insulin 

resi~ance' .~ .ùnong the Pima indians, obesity has had little effect on the rate of diabetes in the 

absence of a f d y  history of diabetes? and in monozvgotic twins, the genetic component of 

diabetes has produced results which indicate that diabetes can d e d o p  independently ofobesitp (in 

non-obese people).5' Obesiq is s d  considered the strongest predictor of diabetes in the general 

popu1ation.b 

Efhnii4 

As desaibed in a previous section, there are ciramatic differences in the prevaience of diabetes 

across various ethniaties. There are vimially no cases of diabetes in some traditionai soaeties iike 

the Banni of Tanzania and the Mapudie indians of Chile, whde nearly haif of the population of 

Pima Indians and Nauruans are affe~ted."~" In the United States, diabetes is ne+ cwice as 

common among blacks and hispaaics as in non-Hispanic white~.'~ Tfiis dispari9 in diabetes 

prevalence is not explained by undedyïng differences in the prevaleace of obesity, or some o h  



behaviorai risk factor, as these d u e s  are constant even after adjusunent for age, gender, obesity, 

famiiy histo ry  of diabetes, education and i n~ome .~  These same results were found in both the San 

Luis Vaiiey Diabetes Study of Hispanics in ColoradoE and the San Antonio Meldcan Heart ~tudy." 

This may indicate that some combuiation of factors exists which is unknoari and perhaps varies 

oniy by ethniaty. 

c) G ~ w ~ - E i i \ r i ~ o x m ~ ~  L~TER~CTIONS 

The relative conaibution of genes and environment to the risk of diabetes among individuals in 

once traditionai societies is still unknown. Yet, studies of urban-rtïral and natlve-migrant 

populations indicate substantial differences in the atrxibutable risk due to environmental factors. 

There is evidence thac the risk of obesity and diabeces is increased in comrnunities where e-xposure 

CO modem con\-eniences has caued rvid changes to elements of culture such as diet and level of 

physicai a c t ~ t y . ~ " ~ '  Therc is ais0 evidence of a dose-response relationship from studies of urban, 

periurban and m a i  Paafic islanders." The risk of disease and poorer blood lipid proue inaeased 

fiom lem to most modern souety and with proximity to the d centre." Evidence aiso esists 

which indicates a higher prevaience of diabetes among Ianded Mexican and Japanese immigrants to 

the LT.S., and South Asian immigrants to Britaiu and to South Africa than observed in their home 

counmes? '3 Simiiariv, Native cornmunicies such as the Choctaw of RLississippi, the Ojibway-Cree 

of Sandy Lake, the Haida of Bciash CoIumbh, the Nacires of hhska, Algonquins of Quebec and the 

Pirnas of ,\rizona d have a higher prevalence of diabetes than does the generai popuiaaon of 

Canada or the United  tat tes.'.^.^.^' 

'The ThnJ5 Genowe Hiofhesis" 

Neel's thnfty genotype hypothesis has persisted for over thq-five years as the most widely held 

expianation for the clustering of diabetes among rapidly developing popStions.j8 Neel argued that 

if there were a 'diabetic genotype' which was highly prevdent in some comrnunities, it m u t  have 

onginaiiy been advancageou for survivaL5' The theoreticai rationaie tests on the beiief that diabetes 

is largelv geneacaiiv detennined and that the adaptit-e genotppe whose expression was once 

benefiaai is now a detriment to health and s&aL5' 

The theory suggests that in those in whom it was qressed,  the diabetes genotype was effiaent - or 

'thrifty' - in s t o ~ g  energy during perïods of food surplus and subsequendy ueilizing energy stores 



duting periods of food s ~ - a . r a t y . ~ ~ ~ ~ ~  Thefore,  a survival advantage was confened during periods of 

food shortages since the food supplv was dependent upon the abundance of wild game and a 

depletion would have otherwise caused great depopulation." Shortlp aiter European explorers 

began colonizing the New Wodd', the low-fat, low-carbohydrate, high-proteia traditionai diet 

transfonned into an energy-dense, hgh-fat and hgh-carbohydrate diet to which the th+ genotype 

no longer confened a survival ad~aata~e .~ '  Instead, its host was rendered susceptible to obesity and 

diabetes due to a surplus of high calorie food with no imminent danger of famine.'" This transition 

is s d i  apparent todav within these communities where both traditional and modern diets u e  eaten. 

Some researchers have felt that littie solid evidence exists to subsantiate Neel's thrifty genotype 

hpochesi~.~~*" Since no single major gene has been isoiated and Cound to account for type 2 

diabetes or insulin resistance, those who challenge Neel's theoq cite the absence of real geneac 

evidence for the heredity of the disease.' However, recent advances in the fields of genetic research 

and mo1ecula.r biology and the idendication of candidate genes for insuiin resismce and insuiin 

seuetory defects may weaken these arguments. Neel himseIf believed the fas t  or famine hypothesis 

presented an overly simpiistic view of the physiologid adjustments im-olved in the transition from 

the traditional to modem lifestyle.'*' However, even Neel's most ngtd opponents agree that as a 

broad expianation, the thrifty genotype hypothesis encapsulated the Iikdy interplay bem-een evolving 

environmentai influences and genetic factors." 

1.3 Acculturation: An Environmental Determinant of Health? 

Epiderniologic evidence suggests that exposure to socioculnird change is a risk factor for non- 

cornmunicable diseases such as diabetes and obesity in susceptible populaüons.5b~'7+65 Smdies have 

observed chat within man? of these popuiations iife is evolving hom a traditionai to a modern 
eGtence 3, 5, 1% m. 59. c (16 and therefore this culturai phenornenon is better described as a 'transition'. 

Various ternis have been used interchangeably to describe dis trend, for example, acculturation, 

modernization, urbanization, westernkation, and globalization, however, the? aü attempt to describe 

the same culturai phenomenon: the adoption of a dominant culture's characteristics within a less 

dominant culture or community. 



Within each community snidied, different strategies have been used to d e h e  and masure 

associations between acculturation and various health indices. For =ample, Austraiian Aborigine 

communities have undergone a rapid urbanization. Durhg this shift from rural to urban living, the 

rate of diabetes has steadily inaa~ed.)'.~'.~" Based on a study of Ausnalians with a high diabetes 

prevaience rate (1 1°/o), Wise proposed that the recent SM toward uxban living was associated with 

an inaeased risk of diabetes?' An eren htgher preraience of diabetes (17Oo) was observed among 

'Ginge dweiier' Aborigines of the West Kimberly whose lifestvle was characterized by poverty, high 

unemployment, high alcohol consumption and a gencrdy poor  die^^' Recendv, the prevalence rate 

of diabetes among Abotigines in New South Wdes was reported in excess of 20?/0?' Furcher 

cornparison of diabetes rates among newly urbanized Australian communities indicated that 

Abongines who have moved to urban centers es-erienced a greater prevalence of diabetes and other 

adverse heaith outcomes than prevalence rates seen among individuais still in m a i  dages.66 

Sirnilar hndings were evident among Melanesians of Papua New Gwm where a survey reveaied 

that rates of diabetes and s e m  Lpid levels are greater in urban coastal and periurban highland 

subjects than among  the^ rurai c o u n t e r p a r t ~ . ~ ~ ~  -4 seven-question survey was used to gather 

information on aspects of culmai change in the community and an 'index of relative modernicy' was 

used to differentiate the influence of the changing culture among the Coasd and Highland New 

Guineans. While acculturation was never expiiatiy dehed, bascd on the elements of culture which 

were snidied, it is appaxent that education and employment were considered central to the definition. 

Are3 of ongin, pears of contact with government, educational level, type of employment, nurnber of 

)rem in an urban center, father's emplopent and type of housing were dl items which conmbuted 

to a categorization of the degree of 'a~culniration'.~ Equd weighüq was applied to each response 

and an addihe scale produced a ma.simum score of 50 to each individual. Subsequent stacïsticd 

analyses im-estigated colrelations with known bioIogical &k factors such as blood pressure, 2-h 

plasmi glucose concentrations and masures of body adiposity such as mceps skinfolds, and body 

mass index." In addition to sex, age, village, BMI, fat dismbution, glucose tolerance, and physical 

activia, the 'index of relative modemitf @ed as a conmbutor to variations in cholesterol and 

mglyceride concentrations. 

Studies of the Chomw of Mississippi also showed sq$ïcant associations between lifestyle factors 

and health. In these anaiyses, acculwtioa was dehned as the sum total of socioculturai change and 



was viewed as a representation of physicd (body mass), behavioral (physical activity), and 

soaocultural (Westyle incongruity') factots.j6 An acculturation score was constructed using a 

community-~lde questionnaire to assess the association between acculturation and glucose 

tolerance, body mass index and other anthropomecric The Dressler 25-item style of Me 

questionnaire assessed accumulation of consumer goods and e-xposure to messages in the mass 

media. Possession of household items were measured and induded telephones, color televisions, 

tape decks, stereos, miaowaves, VCRs, cable TVs, air conditioning, cars, travel habits, and q o s u r e  

co various media o ~ t l e t s . ~ ~  The score €rom the sqle of Lfe survey was then compared to a score 

whch described economic status to produce a new variable: lifestyle incongruity' (i.e., style of iife - 

economic status = iifestyle in~ongruity).'~ 

The psvchosocial stress represented the extent to which individuals Lved within their means - seen 

as traditional behavior- rather than beyond their means - scen as a North American phenornenon. 

The stress which the authors described was also considered a spmptom of acculturation as a resuit of 

the Choctaw having an indeterminate s t a u  in the region; that is, neither wholiy tradiaonal nor 

whoiiy North ~merican:~ In addition to this chonic perceived stress, the authors posdated that 

changes in physicai activity and body mass comprised the aspects of accultutation which inEluenced 

rates of diabetes and other h d t h  outcornes.% The hdings indicated that a higher iifestyle 

incongruity was associated with higher plasma glucose and body mass indes (BMI). The 

investigators concluded that acculn.mtion increased one's risk of diabetes and obesity.'" 

Studies of the Ausuahan Abongines, Papua New Guineans and Choctaw of Mississippi support the 

theoty that certain cultutai and entironmental factors play at least some role in the development of 

diabetes and obesity. However, wMc a general association between Mestyle factors such as diet and 

exercise and heaith is fairiy weil es~blished,~ the search for the etiologicai components of 

acculturation is not far advanced? Furthermore, whiie most studies have linked soaoculturai change 

to increased dhbetes, at least one investigation could not repiicate these hdings? 

This particular studp investigated the association between acculturation and diabetes among Mexian 

,-\meScans and found a negatrt-e association or bene f id  effect fiom acculturation on diabetes and 

~besity.~' This study dehed  acdturation as "a muitidimensional process in which inditiduals 

whose p w  leaming has been in one culture (ie., the Mexican or Mexican American culture) take 



over characteristic ways of h g  from another culture (Le., the mainsueam, non-Hispanic white 

cu~ture)".~' For Meitican hmerican men and women, diabetes prevalence was inversely related to 

theit socio-economic group.65 These results were inconsistent with the findings fiom the Ausualian 

Aborigines, Papua New Guineans, Choctaw as weii as 0th- studies induding 

investigations ofjapanese hmericans among whom a positive association between diabetes and 

acculturation has been d~curnented.~ 65 

The questionnaire given to the hiesican Americans in San Antonio yïelded scales on three separate 

dimensions of acculturation: hctional integration with mainsueam sociery, value placed upon 

presemhg traditionai culture and attitude toward traditional €am$ structure and sex-role 

organization." In addition to these scales, a ranking of soaoeconornic snms was &O included: the 

Duncan Soaoeconomic Index which measures SES based on occupationai presnge. Wre 

acculturation, the invesagators treated soaoeconornic statu as an indicator of cultural assimilati~n.~~ 

This study stressed rhat these hndings were community specific and were not to be extrapolated to 

other cotnmunitie~.~~ .kcording to hem, acculturation should be viewed as the combined influence 

of each of the singuIar evolving elements of a given culture, one of which is a culturaliy appropriate 

measure of socioeconomic status. 

Disparities such as the results Gom the blexican Americaa studp in San Antonio are not 

ine.upiicable. Some believe that the rate of disease among persons undergoing the acculturation 

process will rise or faii to appcoach the rate found in the host ~ul tuxe .~  Support for this hypochesis 

is found in the prevdence of diabetes among Japanese Americans, P a d c  Islmders, and Mexicans in 

~meiica." Hotvever, ehis does not esplain how a community's prevalence rate caa swpass that of 

the host soaety's as is the case among many aborigrnal groups in Noah America and Australia. 

Discrepanaes in the direction of the association for acculturation-hdth studies indicate that there is 

still much to understand regarding the hdth-effects of acculturation. 

It has been found that for studies of acculturation within rxaditionai-minded First-Nations 

communities with hgh rates of diabetes, generai concepts of socioeconomic status are not 

appl i~ab1e. j~~~ .4s a remit, comunity based surveys are spe&caUy desiped to assess SES in the 

absence of standard lndicators (salary scale, home ownetsbip) So~oeconornic statu a s  it is 

known in mainstream society- does not necessariip correspond to the true economic status of 



traditional individuals nor would it ptovide 3 picnue of the level of acculturation in these traditional 

communines. Thus, acdturation and SES ought to be viewed as d i s ~ c t ,  though not necessarily 

uncorrehted s~cial phenornena. 

1.4 Sandy Lake, Ontario: Determinants of Healtb 

1.4.1 HISTORICIL m P E C m ' E  OF THE S I O ~  LOOKOUT ZONE 

The native communities that seded withm the region now known as the Sioux Lookout Zone are 

the descendents of the plains Ojibwa and Cree people.7' Historicdy, these uibes were cornpletely 

dependent upon the roaming h e r d ~ . ~  They were a nomadic and migratory people and the hunt 

yielded flesh for food, deer hides for summer cIothing, buffdo hides for minter garments and bones 

and homs for tools." Duting the winter season, meat was accumulateci, dried, mived with fat and 

pulverized into a htgh-energp source of food known as pemmican." This couid be kept for a year 

Mthout spoiiing and represented the major source of energy during periods of food scaraty. Health 

nsks endemic to the region were prMarily a resuit of e-xposure to naturai eiements: trauma, 

infections, starvacion, childbinh, and harsh chnate, to name but a few.'." 

The plains Ojibwa and Cree began interacting with European explorers d u h g  the early 1600's.'' 

Europeans were taught bu the natives how to survive the k h  North iherican climte using 

hunting, fishing and trapping techniques and in r e m ,  European cuscoms, ideologies and 

conveniences were inuoduced, New to Canada were i o n  tools and weapons - necessities for 

hunting and 6ghting akohol - pretiously unkaown to North America; and the fur made.'' 

Acute infectious diseases introduced by the Europeans lead to an epidemiologic transiaon, resultlig 

in increased mes of s d p o x ,  measles, influenza, typhus and diptheria.+ Acute infectious 

diseases like maiaria, yellow fever and hookwotm, believed to have been introduced by African 

Slaves, also played an important ~ole.~.' Some authorities believe that man? of these diseases did 

esist in pre-contact North I.\merica but onIy emerged as major kiliers once the stress, disorganization 

and epidernic-induced panic was felt upon European contact.' 

Changes in various aspects of culture have profoundly effected the Lifeqle of Native North 

Amcricans and are evident in Sandy Lake, OntaBo, in the Sioux Lookout Zone. Most notably, 



hunckg and f ishg are no longer essential activities of sumival. The ïmplementaaon of the 

tesemacion system and the distribution of food via Iocal grocery stores have made hunting for 

surc-ivai Wniallp obsolete and travel outside of the contained reservation unnecessary.'l- A growing 

trend towatd modern conveniences and advanced technologp now exists w i t h  this native 

community. 

Store-bought groceries and herefore the present native diet tends to be high in sanirated fats, 

cholesterol, and simple sugars, and generally low in fiber? The community's relance upon food 

sold at a local grocen store rather dian the spods of hunting and fïshing has decreased phpsical 

activity and changed the general nutririon of comuni ty  members.' Tradition+, d d  game and 

the gathering of wild plants provided a diet high in protein, moderate in fats and relacirelp low in 

carbohvdrates and d i e v  f ibe~." .~  Evposure to Western-media and education have also 

conmbuted to social change in the past few decades in Sandy Lake.?- Escept for community 

gathenngs, traditional acti\+ies are minimal and Me is rehtively sedentary in relation to the once 

active natke Iifestyle. 

This shift in the W. of Me, from traditional to modem, is thought to be phying s role in the 

pcecalcnce of diabetes among native n ma di ans.'." The inhabitants of the region have wimessed a 

correspondhg rise in non-communicable diseases such as diabetes and obesity in the past few 

decades, as has been observed in other native communities acdturating to North ,irneiican 

life~tyles.~. ?' 

1.4.3 DL~BETES IX S ~ D Y  LKE, O~T-NO: D I ~ U T I O N  xm DE TER^.^^^^ 

The Sandv Lake Heaith and Diabetes Project (SIADJ?) assessed the prevdence of rype 2 diabetes 

and its nsk factors in San& Lake. The survey was developed specificallp for the Sandy LAe 

cornmunitp. Extensive ethnographie heldwork and local pre-tesring exeràses were completed to 

help derelop a nilturaiiy sensitive data collection in~ t rument .~  Questionnaires were admtnis~ered in 

both Engltsh and Oji-Cree, dependhg ou the prefezence of the r e s p o n d e n ~ ~  A total of 728 

CO-unity rnernbers > 10 years of age (72% of the elqgble popul;iuon) participaced in the surrey? 

Inte~~iems wcre conducted to complete the questionnaire and consisted of four parts: a) prevaience 

screebing and blood d y s k ,  5) household questionnaire, c) anthropomeuic measurements, and d) 

blood pressure and Emess testingm (see Chapter 2). 



Results from the prevaience study were published in 1995.' The communiey age-adjusted prevalence 

of diabetes was 26.1°/o.' Of those diagnosed with diabetes, 41% were newly diagnosed at the time of 

the SLHDP.' The age-adjusted p r e v h c e  of impaired glucose tolerance (IGT) was almost thxee 

times more common in femaies (19.8O/o) than in men (7.1°/o).' This findiag is inconsistent with 

studies of other native communities in North America but may be errpiained by the greater 

prevaience of obesity arnong femaies in this communiy' (SLHDP, rnean BMI: d e  subjects: 25.5, 

fernaie subjects: 27.3).'" 

Snidies of other Canadian native communities have yielded prevalence rates for diabetes in excess of 

the estimated 5?/0 for the p e r d  population.'s However, the cornmunitg prevalence of diabetes 

determined bv the SLHDP tanks among the hrghest in the world; on* the Pima Indians of i iI nzona, ' 

the Nauruans of Micronesia, and the Melanesians of coastal Papua New Guinea have reported rates 

of diabetcs which surpass those of the Oji-Cree within chis isolated native Canadian c o m m ~ n i ~ . ~  

Diabetes, obesiry and their associaced 9sk factors u e  major health concerns within Sandp hke.' 

The rise in the rate of diabetes is generally beiieved to be the result of a geneac predisposition within 

North American natives acted upon bp influences related to a sudden envitonmental and c u l d  

t~ansition,''.'~ Similar ethnomedicai models of disease causaaon are suspected to be acting within 

the Pimas of Arizona, the Choctaw of Mississippi, the -4lgonquin of Quebec and other kst-nations 

communities in North he r i ca .  It is commonly held that the increasing non-native influences in 

Sandy Lake have resulted ia an increased risk of diabetes and obesitym2 Furthermore, the 

possession of modem devices in the home, changes to educational practices and numüon and 

decreased activitg are each suspected to be aspects of culme which have chmged as a resdt of 

modem  influence^.^ 

The associations benveen various indices of acculturation and rates of diabetes have heIped establish 

that ethnomedicai approaches to disease causation elrist and c m  conmbute to an understanding of 

disease pathways in traditional communiaes. Furthemiore, although each study employed a 

different definition and instrument in order to measure culturai change, it is dear that acculcurauon 

is believed to have some mediating role in the heaIrh of these communities. 



For Sandy Lake, where the culture is cutrentlv changing and therefore both traditional and modem 

elements coexist, identifping which elements of Iifestyle correlate aith the presence of diabetes 

would have practicai implications for future h d t h  promotion and diabetes prevention strategies. 

1.5 Study Objectives 

This study was oriented to investigate both biologicai and cuirurai determiaants of disease. Where 

possible, associations between purely cultural risk factors and known biologicai risk factors were 

determined. These were perfomed to beaer understand the causal pathway by which these non- 

biologicai risk factors effected disease incidence. 

Data from the SLHDP on fiequency of consumption of foods, items owned by households and 

language proticiency were used to: 

1. Determine if clwters exist in the data lrom h e  Food Frequencv, Household Items and 

Language sections of the SLHDP and to mess whether these represent traditionai and North 

.\mericm iifestyles. 

2. Determiae whether such clusters were associaced with the risk of diabetes, IGT and obesity in 

the community. 

This studv d therefore ascertain whether aspects of a traditional Ojibway-Cree lifestyle, as opposed 

to the more ubiquitous lifestyle O €  the surrounding North ,ùnericaa culture were associated with the 

risk of acquiring type 2 diabetes, IGT or of becoming dinicaiiy obese. This information will heip 

clatify the importance of these elements of acculnuatioa and the consequences of the rapidly 

chmgmg cuinite on the health of a traditionai community. 



Chapter 2 

Methods 

2.0 Inuoductian 

This chapter outlines the methods which were used to meet the objectives of the present analysis. 

The data are from the Sandy Lake Healch and Diabetes Project (SLHDP), a cross-sectional, 

descriptive, prevdence survey of an isolated native reservation in Northern Ontario. -in 

understanding of the culme as desaibed in the etbnographic andysis which preceded the SLHDP 

rivas heIpful in ident&-ing varhbles which contributed to a measurement of acculturaaon in the 

communin;. Since the 'level olaccuiniration' was not measured e.upliciciy by the SLHDP sumey, 

factor analvsis was perfomed on the data in order to idennfy the number and name of underlying 

factors from the coiiected data set. Individual scores on each factor wexe then used in multiple 

variable logisac and iinear regession anaiyses in order to iden* associations between acculturation 

and various h d t h  outcornes in the community. The design of the study, methods used, and the 

variable seIection procedure for factor anaipis as well as other stiitistical procedures are alI desaibed 

in detail in this chapter. 



2.1 The Source of Data: The SLHDP 

Smdy Lake, Ontario is a semi-isohted native Canadian reservation with 161 1 Ojibwa-Cree 
- 

inhabitants." With the exception of a winter road which dows passage for about six weeks in 

Jan- and F e b w ,  the cornmunitg is accessible ody by air for rnost of the year. Sandy Lake is 

approximately 2000 kilometers northwest of Toronto and is located in the north-central pomon of 

the Siam Lookout Zone. This is an area of subarctic b o r d  forest with 28 communities induding 

Sandv Lake, aii serviced bv the Sioux Lookout Zone Hospitai, fedetal nursing stations or satehte 

&CS. The demographic and social profle, the culture and generai heaith of the people of Sandy 

Lake are considered representative of the natke popdation of northwest ontario.% 

The Sandy Lake Health and Diabetes Project (SLHDP) began with aa ethnographe malysis of the 

cornrnunity in January 1992. Information was gathered by a medical anthropologist and a local 

assistant on hedth beiiefs and attitudes, food consumption and physical activity, notions of disease 

causation and opinions on the determinants of health and disease prevent i~n.~ Local concepts of 

disease and diet were found to be dichotomized into "Indian" and "white man's" groupings, witb 

the former beiieved to be heaithy and the htter u n h e a ~ t h ~ . ~  hluch of the community believed that a 

diet high in traditional food and low in white mm's "junk food" (sugar, soda) were protective for 

diabetes. Diabetes and obesity were beiieved to result from consumption of white man's food. 

Inaeasing one's let-el of physicai activity was not seen as a means of c o n u o h g  obesity or of 

deaeasing the risk of diabetes, and many of the foods beiieved to be heaithy were in iact high in 

samated fat content.' 

Using the information from the ethnographic int-esagation, a culturallp appropriate questionnaire 

was constnicted in order to conduct a community-wide survey. The pnInarg objectives of the 

project were the foilowing 3) to determine the prevaience of non-insulin dependent diabetes 

meliitus (type 2 diabetes) and impaired glucose toletaace (IGT) in Sandy Lake, b) to idenufy 

anthropomemc, rnetabolic and lifesqle characteristics associated with wpe 2 diabetes and IGT in 

the cornrnunity, and c) to use ethnographic data collection techniques to aid in the development of 

culnrrally appropriate data collection instniments and intervention strategies to modify risk factors 

for diabetes and its complications.~" 



Indusion citeria were as follows: individuals who were registered members of the Sandy Lake Band 

and had lived in Sandy Lake for at l em six months of the previous year. Registered members of 

other bands Irving in the households of Sandy Lake Band members were also induded. Students 

who met these criteria but were studping out of the community were enrolied when they retumed 

home.'" 

Data were coiiected from Juiy 1393 to Mach 1995. h total of728 indkiduals panicipated in the 

predence survey, represennog a commuais- participation rate of 72%.' lndividuals aged 10 yeatç 

and older were administered the smctured s w e y  in either English or Oji-Cree. The survey 

included the foliowing sections: souodemographics, health beliefs md knowledge, household items, 

hnpage profiaency, food hequency (food i n d e  over the past three months), 24-hou- d i e q  

recaii, substance use, activity recall, concepts of body image, and a f d p  tree for history of diabetes. 

Table 2.1.1 Description' O €  the SLHDP Participants by S a  

Male Femaie 
(n = 305) (n = 423) 

;\ge ban) 
Height (cm) 

Weight (kg) 
Body m m  index (kg/rn3 
Educxion. 9/0 none 
Education, 4% second.  or more 7.8 7.5 
t Salues are m a s  I standard deriations 

--- - 

Table 2.1.1 ciisphys the anthtopornenic characteristics of the study sampie used for the SLHDP. 

Phpicd esamimaon included basic anthropomeuy and was performed with volunteers in either a 

Cotton examination gown or iight athletic dothing. Height was measured to the nearesr 0.1 an 

using an ,-\ccusat waii-mounred stadiometer. Weight was measured to the nearest 0.1 kg using the 

standard hospital balance beam SC&. Each measurement was pperformed twice and the average was 

used in the analysis. Body mass index (weight [bgl / height [mq) was caicuiated as an indicator of 

obesity. (For the purposes of the present anaiysis, obesity wiU be dehned as a body mass indes of 2.1 

kg / m'or greater as was used in a recent report of Sandy Lake's re~idents).~ 



A standard 75-g oral glucose tolerance test ( O G q  was administered to al1 participants and a blood 

sample for glucose coiiected afier 120 minutes. Diagnoses of diabetes and IGT used the O@ 

Wodd Health Organization criteria:" individu& were dassified as diabetic if their single fasting 

glucose concentration was 1 7.8 mmol/lt or if th& blood gtucose was 1 11.1 mmol/L two hours 

alter a 75-g OGïT.  Individuals were dassified as IGT if th& ghcose concentration was Z 7.8 

mmol/L but less than 1 1 .l mmol/L two hours alter a 75-g OGïT. Volunteers were exduded Eiom 

the O G ï T  if thev had physician-diagnosed diabetes and were cucrently being treated with insulin or 

an oral hypoglycemic agent, or if they had physician-rli3paosed diabetes and a fasting blood sugar of 

> 1 1.1 mmol/L. Childten aged 10 - 18 received 1.75 g of glucose per kg of body w q h t  to a 

m-urn of 75 g. Volunteers who were pregnant at die time of recniiement were t e rnpody  

excluded and coatacted three months postpartum.'? 

A simple three-stage step test was used to e s h a t e  m a d  oxygen uptake (VOz,y), the most 

widely acccpted measure of fitness leveLM Volunteers stepped on a high exercise step machine for 

three minutes per stage to P m~ximum of three stages. Volunteers with medical conditions thnt 

conuaindicated vigorous excruse (c~diov~scular disease, respiratory disease, arthritis, and 

amputations) were excluded. 

The results of the SLHDP were published in February 19'37? The age-adjusted' comrnuni~ 

prevalence of diabetes was 26.1°/o (28% for females, and 24.2Oh for males). The age-adjusted 

prevalence of IGT was 13.6% (19.8% for females and 7.1% for d e s ) .  In those individuais 

between the ages of 18 and 49 pears of age, aii measures of obesity were highiy associated with 

diabetes, and obesity was more common in women than in men. 

t Note: recommendations to change these cimgnostic criteria were made in 1998. Impaired f a s ~ g  glucose is now 6.1 - 
6.9; impaired glucose tolerance requkes a f s M g  phma glucose cf .O; diabetes meIlitus requixes a f a s ~ g  plasma glucose 
of 1 7.0 or a phsma glucose value in rhe 2-h sample O €  the onl glucose tolerînce test (OG'I?) Z 11.1 mmol/L 

Note: Prevalence ntes were cdcuiated by agc and se.. and tdiusted for age using the direct method. Two standad 
populations were used: the Canadian population Çrom the 1991censwa' and rhe World Staudad Population h m  King 
and Rewers.P 

2.2 Acculturaaon Study Design 

The present smdy was an analpsis of the data colected fiom the Sandy Lake Health and Diabetes 

Project (SLHDP). The SLDHP was a cross-sectional prevalence surpep of diabetes and its 



associated risk factors in the natbe reservàtieri of Sandy Lake, Ontario. Participants from the 

SLHDP completed questionnaires and were subsequentiy idendied as having diabetes, irnpaired 

glucose tolerance or obesity. Subjects were induded in the present analysis if they had no prior 

diagnosis of diagnosis of diabetes or IGT and if they were 20 years of age or older. The resulting 

sample size was 416 individuais. SLHDP partiapants wittout diagnosed diabetes, IGT or obesity 

represented the conuol group while newiy diagnosed cases (Le.: at the cime of the suivey) of 

diabetes, IGT or obese iodividuals represented the cases (see Chapter 3, section 3.1.2 for sample 

demographics). Therefote, the present study which was designed to invesagate the association 

between acculturation and vaxious health outcornes Gom ciau cotiected during die SLHDP, was a 

case-conuol anaiysis nested wi th  the original SLHDP prevdence swey. 

2.3 Partnership with the Cornmunity 

The SLHDP was perfomed in conjunction with the Sandy Lake Band Councii and comrnunity 

members. Comrnunity leaders were involved in ail aspects of planning and implementation. 

Ongoing investigations, induding foiiow-up interventions and heaIth promotion initiatives in the 

cornmunity, continue to operate under the superpision and with the full CO-operation of individual 

members and leaders of the community. 

.Acculturation was not rneasured directiy in the onguiai baselrne SLHDP. Howerer, since the data 

used to derive this mesure was taken directiy fxom the SLffDP, no W e r  ethics approvai was 

deemed necessarv. The orhpal ethics approvai for the SLHDP and the continued rehtionship 

between members of the research team and the Sandp Lake leaders was considered suffiaent to 

proceed with the present anaiysis of the SLHDP dan. 

2.4 Acculturation Subscak Development 

2.4.1 ITEM SELECIION 

Initial examination of the dao, revealed that not ail of the data would contribute to a detemiiaation 

of acculturation. Predetemiined criteria were used to establish whether various sections of the 

SLHDP's questionnaire were useful in measuring acculturation in San+ Lake. Infomiation fiom 

the sume? was induded and subjected to factor analysis (scale development) and subsequent tests of 



association, if the data met three basic criteria for indusion: a) ethnographic justification, b) data 

completeness and interpretability, and c) variability of item responses. Ultimately, oniy the foilowing 

sections of data fiom the questio~aire were used in the development of scales measuring 

acculturation in the community: Food Frequency, Household Items and Language Profiaency. 

Ethnographie jusafication represeated the htst of three criteria for data indusion. Ai infoimation 

coiiected during the S M D P  was scmtiuized in conjuncaon with the ethnographic research fiom the 

original study and sections were included / excluded on the basis of this hrst criterion. This rather 

subjective criterion was chosen in order to ensure that the data contributed some meaningfd 

cultural features to a comprehensive assessment of acculturation. Furthemore, it was chosen to 

ensure that the data used to desaibe acculturation in the comrnunitv nctuaiiy contnbuted some 

knowledge of the ethnography and culture of the region. 

Data completeness and interpretability was the second criterion. This ensured that the data were 

practical to use, which m e t  chat they were interpretable and chat they were completed by a 

masimum nurnber of respondents. If an individual did noc complete a single item, factor d y s i s  

would automaacaiiy deiete the individual from nnalysis, reducing the power of the analysis and 

M e r  effecring die reliabiliry of the scde. 

The h a l  criterion ensured that questionnaire items measured boch naditional and North Amencan 

characteristics. In order to use this criterion effectively, it was necessdy to understand the 

difference benveen North ;\mericm and Traditional responses. This was done with the help of the 

SLHDP s t u d ~  coordinator (Anthony Hanley) as weli as the anthropologist who wrote the original 

SLHDP surtfey (Dr. Joel Gittelçohn). This improved the variability of responses in the data and 

dowed for the deveiopment of a scaie of acculturation which measured the =tent of one's 

traditional and North 14merican e-uistence separatelp. 

Sections Inz/.ded 

A. FOOD FREQL~E.CY: In generai, a person's diet is dose. linked to their culture. Also, the estent 

to which a mernber of the communiy consumes a traditional or North ,hericau diet is easiiy 

obsemed bp his/her consumption of cenain food gmups (white man's or native foods). Two 

separate instruments measured dietary intake on the SLDHP: a 24-hour dietaxy recall and a Food 



Frequency index. Both of these satisfied the htst uiterion (ethnographie justification), however, 

only Food Frequency data were used. Although both of these instruments provided insight into the 

degree of Oji-Cree cuiture (and in rum, Western culture) as measued h o u &  diet, the Food 

Frequency data provided a generai description of usual d i e q  habits wMe the 24-hour recd 

described oniy an individual's single day consumption. However, the Food Frequency survey relied 

on an individuai's memorp to provide anmes  (with visual prompts to assist in recalling portion 

sizes). The Food Frequency survey provided information on both traditionai and white-man's foods 

and fiequencv of consumption (e.g.: once a &y, > once a &y, etc.). Last, the Food Frequency 

section was completed bv nearly the entire sample for this study (n = 406, represen~g 99% of the 

sample). On the basis of these features of the Food Frequency swey,  the items from this section 

met a i l  3 of the e n w  criteria and were therefore subjected to factor analysis and induded in this 

examination of acculnintion. 

B. HOL'SEHOLD ITE\[s: ,.\n individual's possessions and materiai goods serve as an objective 

indicator of the degree to which they adhered to traditionai customs or the estent to which they 

have acculturued to a North American lifestyle. The SLHDP sweyed individuals as to whether 

they possessed specific traditionai or modem household items and participants were asked to report 

the number ofboch working and broken items in their possession. Since data were colIected on 

both traditional and North ,\rnerican possessions (i.e.: tikinagens versus televisions), and since this 

section was cornpleted by 313 respondents (representing 78% of the total sample), the section 

entitled "Household Items" was subjected CO factor anaiysis and included in the present anal@. 

C .  PROFICIEVCY OF L~ÀÀGUAGE DAT-I: The estent to which an individd had absorbed the North 

rùnerican culme was most evident in a semi-isolated community like Sandy Lake by observing how 

individuals conununicate and which hguage was chosen for interacting with one anoctier. &O, the 

degree to mhich an individual was proficient in English and Oji-Cree provided important 

information on the level of education and exposure to traditionai teachings in the home, and to 

North Americm education through the public school system. The S W P  measured the 

profiaenq of both Oji-Cree and English in the section entitied, "Language" and coliected 

infottuation on the abiiïty to read, write and speak both languages. This section met aU three criteria 

for inclusion (this section was &O compieted in Ml bp every respondent in t h  andysis) and 



there fore was submitted for factor analysk in order to contribute to an understanding of 

acculturation in the cornmuni y. 

Sections Evchded 

-4. 2 C H o u ~  DIET~\RY RECUL: Some questions induded in the SLHDP met the h t  aiterion and 

would have conmbuted some ethnographie information to the srudg. However, this did not meet 

the second or third criterion (or both) and werr therefore escluded. As detaiied above, a 24-hou 

d i e t q  recall questio~aire was administeted co the participants of the SLHDP, and while the Food 

Frequency data were included in the present aadysis, the 3 4 h o u  recd was exduded. The 24-hou 

recd was excluded for the foiiowing rasons: A) the data did not provide a general pictute of food 

consumption but rather a single &y's food intake. Therefore, without muhple 34-hou recall 

sunrevs on the same individual, these data would convey less information than the Food Frequency 

section. B) Certain foods were not eaten Gequency but were coasidered an important aspect of the 

measues of acculturation measured in thiç srudy. For example, certain naditionai bush foods are 

not eaten dailj- (or e\-en weekly) and would not conmbute to the rchtive consumption of traditionai 

venus North iherican d i e q  risk hctorç. C) The 34-hour recd was not completed in full by the 

tnajoriw of the respondents, as it requued a significant time cornmiment to complete. -41~0, these 

data had been converted by numtional scientists Ïnto eska tes  of macro and micro nuctient intake 

tacher than by food groupings (for example, [oui sodium and potassium intake rather than t o d  

potato chip intake). Data on micro and macro nuaients does not allow for a dear interpretation of 

the acculnitative effects in the community since these nucriencs are present in both traditionai and 

white man's foods. Therefore, factor anaiysis would not bave resdted in factors measuing level of 

Oji-Cree or North *Jmierican dietaq acculturation. 

B. BODY  LIGE: hnother area of the survep which was exduded although the h t  criterion was met 

was the section entitled, "perception of body image". It was believed that as a naditionally-minded 

communitv acculmtes to Western soaetv, greater rates of body dissatisfaction and eaMg disorders 

wouid be observed.'% was due to a discrepancy in the general body image standard between the 

traditionai and the No& American cu~iure.'~ The resuits of pceviaus analyses of SLHDP data on 

body image showed that body perception was dosely Iinked to age (and iikeiy degree of 

modernization). These inherent assoaations with acculhrr;ition could have conmbuted to the modei 

of acculturation e b e d  here. However, once subinitted for factor anaiysis, there wae  no 



interpretable results (Le.: no underiying factors in the data). The fact that there were no usable 

results from factor anaiysis led to exdusion from furcher analvses. 

C. ~ ~ E T H O D  OF FOOD PREP-IRITTON: ,\ hnai group of items wbich was subjected to factor analysis 

a h  satisfVing the first criterion for indusion was those assessing the "method of food 

preparation". This portion of the survey measured the various means bp which specific foods were 

cooked and eaten. For example, 13 different loods were listed and participants were asked to iist the 

most comrnon method used for food preparation. The options were, "smoked, boiled in watet, 

baked, boiled in fat and 6ied". Based on what was known about the Oji-Cree culnite, these 

variables were re-coded so as to ueate a conMuurn of mditional cooking methods. For example, 

Gom rnost traditional technique (smoked) to least mditional or most North hrnerican technique 

(fried). These data were subjected to factor anai+ The tesults were unliterpretable (did not show 

simple smicture - see section on factor anaiysis). It was conduded that there were two major 

problems with these data. First, only those who prepwed the food (most commonly the woman of 

the home) completed this section, therefore the sample size was markedly teduced. Second, factor 

anaivsis onlv . vielded . factors describing the various foods wbch dustered as a result of similar food 

preparation techniques, not a duster of the methods themselves (i.e.: knowing that moosemeat, 

b m o c k  and pork are a l l  cooked sirniIar1y knparted no usehi information on the extent to which 

the communitv has become acculturated). If, however, the factors had produced indices of food 

prepmtion methods (e.g.: aadiaond preparacion techniques - smoked, boiled, etc - versus North 

.\mericm techniques - deep fded, Gied, etc.) tfüs would have been more valuable. Each individuai 

could then have been P e n  a score on "traditional cooking methods" and "North ;ùneric;in cooking 

methods" and then these scores could have been induded in a regression mode1 to test for 

associations with various heaith outcomes. H o m e r ,  the absence of meaningful factors, together 

with the small sample size, led to the euclusion of these data fiom the analysis of acculturation in the 

community. 

2.3.2 EXPLORITORY F-ICTOR L i X ~ k 5 ~ ~  

Exploratory factor anaiysis @Fi\) is different fiom c o n h t o r y  factor analpsis (CFA) and also 

from principle components anaiysis (F'CA). Results of PL4 produce a hear combination of the 

ob~med vanabIe~. Factor anaiysis also produce hear combinaaons ofobserved variables, but the 

results are viewed as hear combinations of the ~(R&~$'zR~&~oK Howerer, these ovo data reduction 



techniques are comrnonly used together to idenafg undedying factors in data sets. In fact, when 

using SAS'S PROC FACTOR, data are h t  subjected to PLI and then to EFA. P U  presents a 

number of components that account for most of the variance in a set of observed variables whiie 

factor analysis c o n h  this number (as detennined from PCA) as aseii as determine the nature of the 

undedying factors. 

Speâfic criteria are used in order to determine the number of underlying factors from the resules of 

PCA. However, during PCA, the number of factors exuacted quals the number of variables. In 

P U ,  factors that are exttacted have two chmcteristics. First, each factor is uncorrelated with 

previouslv e'aracted factcts (orthogonal). Factor analysis extends PG\ by rotating the factors to 

produce factors which represent both the number and nature of the underlying factors of a data 
- 

set." Second, each successive factor extracted will account for a mnuUnum arnount of variance that 

has not aiready been accounted for by other, previously exuacted factors." It is up to the researcher 

to determine the number of factors which conaibute the rnajority of the cumuiative proportion of 

the variance within the dan @y convention, this number is usualiy set at 80°/o of the cumulative 

variance - see cc  The SAS Procedure - /he dda rIrp " below):). 

This is where e.vlorutory factor malysis (EFA) differs fiam ~ . o ~ i n n u t o ~  factor anaiysis (CFA). In 

EF-4, the researcher uses convenaonal data step procedures driring PCA to hrst determine the 

number of underlying factors in the data. Then, the nature of each factor is subjectively d e t e h e d  

using factor maiysis. The 6nd lises of items that load on each hctor are then used as a 

representation of the nature of each factor. In CFA, there is less invesngation into potential factors 

since the focus is on c o n k g  that the questionnaire which was designed to f o m  clusters within 

the data did, in fact, duster on each of the pre-set factors. W e  technicaiiy the same as EFA, CFA 

is generaiiy used when sweys are speciiicaiiy constructed with a number of underlping factors built 

in and the researchers wish to invesngate the success of the survefs intent and design. By contrast, 

EFA is appropriate when a survey has obcained measures on a number of variables and one intends 

to detemine if there are underlying factors chat are responsible for covariaaon in the data. 

In the SLHDP, there mere no prearranged objectives to studp acculturation or the extent to which 

individuals lead a North hmerican or tradition32 existence, so a 1  analyses used EFA. La other 

words, even though the hypothesis for the present analysis is chat items will duster dong culturai 



lines (rradiuonal and North Ameican) this is s d  considered EFA since the questionnaire was not 

designed with these in mind and aU statisticallp s&cant factors fouad Gom EFA will be iacluded 

in the andysis. 

This snrdy attempted to h t  idennfy if ary unddying factors e?dsted in the data, and ifso, whethet 

thev could be interpreted as reflecting traditional and North .imerican lifestyle questions. N a t ,  

EF.i served as the data reduction techaique, ailoaing for a detemination of the number and nature 

of underlving constnicts in the data set. It was hrpothesized that in ttiis study, at least ovo factors 

wouid be identified Li each section: one defined by traditional responses and one bp No& 

hmerican responses. For example, for the Food Frequenq section, irems would cluster which 

measured inake of uadiaond foods and white man's foods separate.; within the Household Items 

questionnaire, variables which measured the possession of traditional goods wouid cluster separately 

Gom modern goods; and for the L a n p g e  dam, a division was hpothesized between the items that 

measured ptofiaency in Oji-Cree and English. 

) THE SAS PROCEDURE: PROC F&ACTOR 

The same technicd procedure was used for each of the three sections. The d m  steps and 

procedures used for each of the Food Frequency questionnaire data, the Household Items data and 

the laquage proficiency data are induded in detail in the Appendk. SAS Version 6.12 was used for 

di of the analyses. This statistid software pa+ was used in a VhIS and \Y'mdows envionment. 

8) bïl'ERPRETNG THE FACIORS 

To determine the accurate number of factors to tetain once PL4 h;ts been completed, Hatcher 

suggests the use of thcee aiteria: the scree test, the proportion ofvariance, and the interpretabilitp 

test. Once the number of factors is chosen using these criteria, futther assumnce that the correct 

number was chosen is derived lrom the use of "simple smcnire". As detailed in the next section, 

this conhrms that the number of factors was chosen couectly and ailows for the neut step in factor 

maiysis: determiaing the nature of the underlying factors. 



Hafchrr'l Cn'tena 

a. The Scree Test: Speafprng the SCREE option in the PROC FACTOR statement will print a 

graph which plots the factors dong the y-&& and th& eigenvalues dong the x-a&. Hatcher 

suggests that the nurnber ofrneaningful factors is represented by a break in the graph between 

eigenvdues of higiier values and those of lower values. Those appearing aher the break are assumed 

to be unimportant. 

b. Proportion of Variance Accounted For: A factor is retained provided that a certain cumulative 

proportion of the variance is accounted for by that the combined variance of chat factor and any 

prevlous factors extracted in the data set. Since the proportion of the total variance accounted for 

by ench subsequentiy extracted factor decreases, the hrst few factors u s d y  represent the majority 

of the cumulative variance. For the present anaiysis a cumulative variance of 70 - 809'0 was used as 

a p o t e n d  cut point in determining the number of factors. This is a criterion that c m  ody be used 

in FA (not PL-\) since the total eigenvdues of d factors is equal to the sum of the cornmunality 

estimates. For PLI, the totai eigenvdues equais the totai number of variables being maiyzed since 

each conmbutes one unit of variance. 

c. Interpretabiliq- Crite&. Detemiining the nature and nurnber of factors to retain requires an 

understanding of the constructs under investigation. An anaiysis of the contribution of each of the 

items loading on a givcn factor should resuit in a sensible factor which is highlv interpretable, or 

else, the number of factors specified in the NF-KT option may not have been acceptable. -1 mal- 

and-error method of testing different NFACT values will uitirnateiy Iead to an appropriate number 

of factors retained. 

Simple Sfructure 

Once the number of factors is dete-ed and the factors are rotated, an oblique sotution is 

presented. Items which Ioad on each factor are listed and the FLhG option will highlight any items 

which load > 0.30 on a given hctot This is considered important and d then be used to 

determine the nature of the underijing factor. However, before this is done, the factors must folow 

'simple structure'. There are two conditions which need to be met in order to atuin simple 

structure: a) Most of the variables which load on a given factor must h a ~ e  high loadings on one 

factor and near zero loadings on 0th- factors. b) Correspondqly, each factor should be Ioaded 



heavily by some items and very rninimaiiy by others. Ulcimately, the standard d e  of simple 

sttucture is to produce an acceptable coefficients value which implies that the items are a reiiable 

representation of the underlying factor. It is important to ensure that the items which load on a 

given factor share some conceptual meaning and that items on different factors seem to be 

measuring a different constmct. 

Other standards which are also used indude the requkement that ac least three items load on a given 

factor and ais0 that if one item should load greater than 0.M on more than one factor, then it is 

escluded from the interpretation of any factor's underlying nature (see section on coefficient-a 

reliabili~ testing). Esceptions in which there are reiauvely strong loadings on more than one factor 

from a given item are acceptable proklded that the coeffiaenta determinations are s d  at an 

acceptable b e l .  For example, if a factor should be weii represented by on$ two items, and &O 

satisfv scaie reliabilitv test requirements (coeffiaent-a > 0.60) then there is substantiai evidence to 

use this factor in Further statistical testing. 

Oltkqtie (I<~IRL\bIX) Rotation 

It is then necessarv to determine which items d l  be included when determining the mture of the 

factor, Recd that orthogonai solutions (those used in PC,-\) atc linear transformations of the 

observed rackables. The factors that result from the PL-\ procedure - also known as a VrlRIhL-LX 

rotation - ate uncorreiated with each other. Oblique solutions (those used in F.4) are ais0 l i n m  

transformations; however, they are hea r  ûaasfomauons of the underlying factor and not of the 

observed ~ariables (2s in PU). 

For the SLHDP data set, it is hppothesizcd thzt sirnilar undcrlying factors wili bc seen houghout 

scparate sections; 'Traditional' and Worth hmerican' responses in Diet, Household Items and 

Language. Thus, unconelated factors (oblique solutions) are better suited for thiç analysis since it is 

likely that the factors are noc completely independent of each other, but rather that a lot of overlap 

tuists with regard to individual responses aaoss the cornmunitp. 

Factor Matfices and tbeir I n t e p t a  fionr 

Two factor mamces wdi be used in the &ai detemination of the number and nature of factors and 

which items, taken together, represent that factor. Fit, the 'pattern i~latrk' wilI be retiewed. The 

loadings found in a pattern matrk table are anaiogous to the standardized regression coefîïaenrs 



obtained in a multiple regtession d y s i s .  The loadings within this matrk reveai the unique 

contribution that each factor makes to the variance of a single variabIe. Second, reviewing the 

'strucnire rnatrix' will rweal the correlaaon benveen a given factor and a singIe variable. In 

summary, the pattern ma& and structure ma& wili both be used ro determine the meaning of a 

given factor. 

c) FAC~OR SCORES 

Factor scores for each individual wili be estimated by creating linear composites of the observed 

variables within a git-en factor. These scores are optimdy weighted escimates of an individuai's 

actual score. For example, the measusement of an individuai's 'traditionai d i e w  intake' is only 

estimated Gom responses on the questionnaire. There m3y be other variables which would 

conmbute to this score which were not measured, howet-er this anaiysis is limited to the 

questionnaire items only and is therefore oniy an 'estimate' of individuals' absolute intake. -4n 

individuai's actual score is the absolute quantified uaditionai intake measured without any 

limitations. 

The factor scores are computed by adding together the individuai's ( o p d y  weighted) score on 

observed variables which were unique 3s weU as those which were cornmon among bcrors: 

Estimated Factor Scores: 

PROC FACTOR automticdy cornputes e s k t e d  factor scores bp requcsting the creation 

of a new data set within the SAS program using the OUT statement. 

A sub/éf's estimated factor score uses fhefo/o~ng equafion: 

FI1 = bllV, + bItVn + bl3VI3 + - - -  blpVp 

where 
F', = the estimated factor score for factor 1 
B,, = the scocing coeEuent for survey question 1, used in aeacing estùnated factor score 1 
VI = the subject's score on survey question 1 
B,, = the scoMg coefficient for survey question 2, used in creating escimated factor score 1 
BI? = the snmring coefficient for survey question p (the Lst question), used in aeating 
e s w t e d  factor score 1 
Vp = the subject's score on sm-ey question p 



D) RELLBILITI T E ~ G  L'SNG COEFEXE~ 

Coeffiaenta was used to determine the intemal consistenq (reliabiliy) of each of the çubscaies of 

acdturation. Coeffiaentu masures the intemal consistenq of the data by measurlig the 

correlation between a d  observed scores from each item which make up a 'factor' and individuals' 
- 

scores obtained on that factor." The squared value of this conelation is the percent of variance in 

the observed variable that is accounted for by the score on the underlying factor. This is the 

reliability coefficient. 

Coeffiaenta is high when the items which comprise a scaie are highiy correlatcd with one another. 

The items subjected to factor andyses have been re-coded into dichotomous variables, into nonimai 

data, or Wcert-type scales. However, the actuai data used in the coefficient-a determination were 

factor scores and were therefore continuous. Factor score distributions includmg descripave dam 

(means, standard deviations and score ranges) were aiso detemiincd in addition to a scores. The 

dansteps used for the coeffiaentu determination of each subscaie are included in the .4ppen&u. 

2.5 Scale Measures 

2.5.1 FOOD FREQLE~CY SL~BSC.UE 

a) Grneral Ana4J-i~ 

2.5.1. Data Gom the Fool The Food Frequency questionnaire is reproducec 1 in Table d Frequency 

survey was used for the purpose of developing a scale that represented the types of food consumed 

by indndual members of the community. This Food Frequency questio~aire was not extemallv 

vdidated using multiple 24-hou recd surveys or by other tesMg means, however, the extensive 

erhnographic reseatch which predated the prevalence s w e v  provided for a culnirally appropriate 

method of dietary data collecti~n.~'l] For detailed SAS codiag, see ,4ppendiu. 

Volunteers were asked to report the hequenq with which 34 separate food items were consumed 

over a previous thtee-month period. Data were collected from 406 SLDHP respondents which 

saiisfied the criterion for sample size which suggests the larger of 100 subjects or 5 ches  the 
- 

number of variables." Information was collected using an ordinal scaie which measured Gequency 

of consumption from 'none or rare' to 'more than once per da?'. Responses for this section of the 

questionnaire were re-coded to aiiow for a gradient of intake from 'never' to 'more than once per 



day' (see Table 2.52). The hypothesis was that factor analysis of the Food Frequency items would 

yield two correlated dusters of responses (2 factors): one dehed by store-bought food such as 

canned huit, chips, hamburger, and candy, and a second diet, defked by Indian medicine and teas, 

bamock, wild meats, fhh and wild berries. h high score on either factor indicated a high degree of 

consumption of the food which comprked that panicular factor and conespondingly, a low degree 

of consumption of the foods which comprised the second factor. 

Table 2.51 Food Frequency Questionnaite Erom the SLHDP 

Instructions for interviewers: .%sic thc volunteer to tiunk back over the k t  3 months to ranember usuai food that have 
been eaten and how often. 
Food Food Frequency 

RareJNever 1-3x/month 1 -7./week 3-6y/week l/day >I/day 
Fis h 
.\looserneat 
Beef / steak / hamburger 

( Pork chops / bacon 1 
Du& or goose 
Rabbit 
Klik or spork 
Eggs 
Butter / h d  / mîrganne 
Cold c e r d  
Hot cereals 

White bread 
W o l t  wheat bread 
Bannock 
5hcaroni or odier pasta 
Indian medicine or Indian tea 
Home made soup 
Chips or french fries 

1 Other potatoes 

1 Corn I 
p--ppp--ppp---- ~ 

Cmots 
Other vegetables 
Wdd bemes 
Fresh Guit from store 
C m e d  f i t  
5 m  

Cookics / cake / pasuies 
Chocohte / cmdr / bars 



Logistic regression analyses were performed on the factor scores to detennine possible associations 

between disease outcomes (diabetes, IGT or obesity) and scores from the factors as produced by the 

factor analyses on these data (See Appendiu, for fidl Iogistic regression SAS code). 

Table 2.5.2 Re-Coding of Food Frequenaes for Factor Analysis 

b) 0 Iood Lrpid Anabn's 

Hrgh-density lipoprotein (HDL), Iow-density lipoprotein (LDL), total cholesterol and mglyceride 

levels were ail measured fiom fasting b1ood sampies drawn at the baseline surt-ey. In order to 

Code 
G 
5 
4 
3 
3 - 
1 

determine whether an association elcisted between Food Frequency factor scores and blood lipid 

Frequency 
> once per day 
once per dap 
3 - 6 t he s  per day 
1 - 2 cimes per day 
1 - 3 times per &y 
rase or nerer 

measures, a secondary statisacai anaiysis was done on these continuous &ta. Linear regression waç 

performed. This ana& was performed with and without adjustments for age and ses. The b1ood 

Lipid scores and food subscale scores represented the outcome variables and txposure variables, 

respectively. The blood lipid measures couid have been converted to categorical data using standard 

cut-offs from large population-based studies which measured the occurrence of dysplipedek in the 

Canadian population."' However, it was deùded that this comunity was suffiuently different from 

the gcneral Canadian population and that standard cut-offs would bias the results toward the nul 

hypothesis; no association would be detected using direshoIds Gom a separate population in which 

dyslipidemia is more prevdent. 

2.5.2 HOUSEHOLD ITEMS SL'BSCU 

u) General ffna4sis 

Table 2.5.3 is a reproduction of the SLHDP questiomaire which coilected informaaon on the 

possession of certain household items. The household questionnaire was designed to assess soao- 

econornic status in the community in the absence of standard SES indicators (e.g. s a l q  scale, home 

ownership, etc.). The possession of contemporaq tedinological devices (televisions, telephones, 



satellites) modes of ttansportation (automobiles, trucks, ATVs, skidoos) and aaditional items 

(tikinagen, tahkobisin) were all measured using this swey.  For d e d e d  SAS coding, see Appendix. 

Table 2.5.3 Household Items Quesuonnaire from the SLHDP 

Insuuctions: p l a e  teIi me wheher yooy or q o n e  in your house owns rhe folIoMng, and how mmy they own. 

Sewing machine 
# working: #bmkcn 

m 
# working: #btoken 

Telephone 
#workinp #bmkcn 

VCR 
# working: #bmken 

Big Freezer (not in refrigcmior) 
# w o r w  #bmken 

Air Conditioner 
# working: #broken 

Boat 
# workiapp: #brokrn 

Motor for Boat 
# working: #brohn 

Microwave Oven 
#working #bmkn 

Satciütc Dish 
# worW #bcokcn 

Washing Machine 
# working #brokcn 

Tah-ko-bi-sin 
# working: #broken 

Car or Truck 
# working #brokcn 

Cassette Plger / Stereo Outdoor Washroom 
# working: #bmkcn #working: #broken 

In totai, the survey measured the possession of 19 diffmnt househoId items. -4 total of 319 

participants were included for this subscale development. This sausfied the criterion for sample size 
- 

which suggests the latger of 100 subjects or 5 &es the number of variables." Infonnaaon on both 

broken and woriung icems was coiiected, as weii as nominal data as co the number of these icems in 

the home, however, for the purpose of these analyses, these data were re-coded into dichotomous 

variables as described in Table 2 5 . 4  Therefore, ifa tespondenc had 2 broken automobiles and 1 

workmg automobile, the respoase was coded as a '1'. 



Table 2.5.4 Re-Codq of Food Frequenaes for Factor haIysis 

If (# of working items) + (# of broken items) is I 1 then Item = 1. 

If (# of working items) + (# of broken items) is < 1 then Item = 0. 

The data coiiected hom the Household Item questionnaire was subjected to factor analysis to 

detemiine the number and nature of underiying factors in these data. Hatcher's criteria was applied 

co determine the number of meaaingful factors to recaia. It was hypothcsized that factor andysis 

would produce at least two factors which would be represented by Traditional or North ,herican 

items, respectively. A htgh score on a factor indicated degree of modernity in one's lifestyle and 

activities. 

Logistic regression analyses were performed on the factor scores to determine whether an 

association e'risted between disease outcomes (diabetes, IGT or obesity) and factor scores yielded 

Gom the Household Items data (see Appendiv for Mi SAS code). 

6) Plyn'caal Fifness -~Inu&zs 

The onginal baseline survev also measured the level of physical fimcss based on rna.xhd oygen 

uptake PO&. .Although this is the most ividrdeiy accepted measure of fimess leveL7"." onlv those 

ntithout medicd conditions that coneraindicated ~igorous exerâse were incl~ded.'~ For those who 

participated, the associations bermeen factor scores hom the houschold subscale and VO, scores 

were investigted in order to determine whether possession of household items in the factors was 

associated with fimess level. Since both VO, scores and factor scores were c o n ~ u o u s  variables, 

iinear regression anaiyses were perfomied with adjusunent for age and sex. 

2.5.3 L-\XGU;\GE PROFICIEKY SUBSC~LE 

Table 2.4.4 is a reproduction of the Language data coiiection instrument Erom the SLHDP. 

Information was gathered on the level ofpro6ciency of both languages through a section of the 

questionnaire which helped determine proficienq of common Ianguages in the cornmunity. Nine 

questions were asked in the section entitled 'bguages' on the SLHDP. Saipted questions 

gathered information on ab* in vdng, reading and s p d i n g  English, Oji-Cree and any other 

language spokea (e-g. othec native dialects, etc). The data coltected from these last questions 

(proficiency of my other languages) were found to be incomplete; few respondents answered. 
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Therefore, the items which e,vamined 'other languages' were not e-arnined in this anaiysis. The 

questions regarding the pro fiaenq of Oji-Cree and English were completed by 41 1 (or 100°/o) of 

the sample for this analpsis. For the purposes of the present analysis, oniy the hrst 6 questions 

(readulg, writing and speaking Engiish and Oji-Cree) were subjected to factor anaiysis and regression 

modeling. For a fuiI description of the SAS code used for these analyses, see Appendk. 

Table 3-55 h g u a g e  Queçtiomaite fiom the SLHDP 

English: Oji-Cree: 

Do you read Enghsh? (Yes/No) Do you r a d  Oji-Cree (Yes/No) 

Do you speak English? (Yes/No) Do you speak Oji-Cree (Yes/No) 

Do you write Engiish? (Yes/No) Do .ou write Oji-Cree (Yes/No) 

Other: 

Do you read another hnguage? (Yes/No) which? 

Do you spenk another hguage? (Yes/No) which? 

Do you write another language? (Yes/No) which? 

It was hypothesued that factor analysis would produce two distinct factors: one that measured 

proficiencv of English and another that measured proficiency of Oji-Cree. It as believed that these 

would be separated out by factor anaiysis as a function of their inter-correhtion among responses 

and funhermore, that each of these scaies will produce a very high degree of reliabilicy as s h o w  by 

coefficient-a. This was because of the înherent bi-modai nature of the data; elders speak Oji-Cree 

and iittle English and the younger generacions speak EagIish and iitde Oji-Cree. Although oniy six 

items entered into factor anaiysis represented the minimum number of items necessary to produce 

two simple factors Gom factor analysis, it was Ieft to coeffiaent-a determinacion to detennine the 

teihbility of the scaie with so few items. Provided a met a conventional b e l  (according to Hatcher, 

is 0.60)", then the fanor was considered a 'reliable' scde. 



2.6 Multivariate Analyses of Factor Scores 

N o n d s  were dehed  as having no diabetes, IGT or obesity. Once factor scores were produced for 

each subscale, proc UNIVARIATE in SAS produced a disuibution by q u d e  of the factor scores 

arnong nomals. This technique was used to derive the cut-points for a categoncal quartile anaiysis. 

Datasteps and q u d e  cut-points used in the analyses are induded in the AppenA~. 

2.6.2 LVPOSURE .iXD OUTCOSES VARL~BLES USU) FOR REGRESSION ANALYSES 

Table 2.6.1 describes the outcome variables and criteria used to diagnose each of the disease States 

used in regression anaiyses in tbis study. These were described in Chapter 1 and reEicct chc WHO 

criterïaH used lot diagnoses of diabetes and IGT at the time of the SLHDP. The prevalence and 

incidence of these conditions, as found bu the SLHDP, are aiso reported in the resuits section of 

Chaptcr 3. 

Table 2.6.2 describes the e.xposure variable and confounding variables used in regression anaiyses in 

this studv. Factor scores were used as die prirnary predictor variables for 311 regression anaiysis and 

di resuits d be presented before and afier adjusanent for the potentiai confounding variables 

lis ted. 



Table 2.6.1 Description of the Outcome Variables used in the Regtession Anaivses 

The foiiowng is a list of the outcorne vanables used in the regression analyses for the present d y s i s :  

1. "--ibnormai hletobolism": chis was a generai term used to describe an individuai with either 

newlv diagnosed diabetes, or IGT. 

L "Newly Diagnosed Diabetes": a category of individuais who were dhgnosed with diabetes at 

the &ne of the SLHDP, This required a single fastïng glucose concentration 1 7.8 mmol/L 

or Z I l .  1 m o l / L  after a 75-g oral glucose tolerance test (OGTI). 
. . . 
m. "IGT': community members that were diagnosed with impaired glucose tolerance according 

to the criteria. This required a glucose concentration 1 7.8 rnmol/L but less than 11.1 

rnrnol/L aftcr a 75-g OGTT. 

iv. "Obese": This category describes any indklduals with a body mass index greater than or 

e q d  to 24 kg/m2. 

Y. "Normal": Individds in this group were not obese and did not have diabetes or IGT. This 

'connoi' group was used as comp.arison goup for each of the above 'case' groups. 

Table 3.6.3 Description of the Exposure Variables used in the Regression r\nalyses 

The foiiowing is a List of the predicror variables used in h c  rcgrcssion mdyscs for the present andusis: 

i. Factor scores: for each logistic regression model, a different subscde factor score was used 

as the elcposure ~ariable. Both categoricai and continuous data were used for logistic 

regression modeiing. 

ii .-\ge: age at the baseline survey was used a confounding variable and was included in the 

model in c o n ~ u o u s  data form. 
. . . 
ut. Sex: gender was considered to be a confounding variable and was also induded in the 

adjusted model as a dichotomous variable. 

Logistic regression anaiyses were used in order to assess the association between individuai scores 

on each of the subscaies of acculturation and disease outcornes such as diabetes, IGT and obesity. 

-As described above, diabetes and IGT were dragnosed at the tirne of the baseiine survey (all 

previously diagnosed participants with diabetes were exiuded from this analvsis). 



For di logistic regression analyses in tbis study, the main outcome vakbles were the disease 

variables (diabetes, IGT or obesicg) and tbe mzin exposure vaàabIes were the factor scores for each 

given subscaie Gom either the Food Frequency data, i-iousehold Items data or Laquage data. 

Adjustments for both age and seu wcre inciuded in the regression modds and both adjusted aad 

unadjusted results will be presented. For aii of these auaiyses, these outcome variables were treated 

as dichotomous variables. However, the factor scores were hrst anajzed as coatinuous data and 

then witfiin a categorical quamle analysis.' The l o p u c  regtession analyses estimaced the relative riçk 

through an estimate of the odds ratio associated with increasing quartiles for factor scores. Quartiles 

for facror scores were assessed based on the distribution of factor scores arnong aormai, non-obese, 

h d t h y  respondents. For M SAS code and listing of the cut-points within the factor scores as 

produced €rom PROC UNW.UUATE, see =\ppendk, section 6.2.3 (for the Food Frcquency 

analysis); Appendk, section 6.23 (for the Household Items andpis); and ,ippen&, seccion 6.3.3 

(for the Language data analysis). 

The regression models used in this analysis and which are presented in the ,$peudix arc in the basic 

Continuous Analpsis: 
L~na~~~~edmode~Outcomevariable=factorscore 
Adju~fed madX Outcome vatiabie = factor score age sex 

Categoricd Andysis: 
Unad/.rted mode/ : Outcome Variable = Q u d 2  Q u d d  Q u d e 4  
.-Idjhd modtk Outcome Variable = Quartile2 Quartiie3 Q d e 4  age sex 

Linear regression analyses were aiso perfonned in this study to determine the associacion between 

the measures o l  Diet, Household Items and Language and blood lipid markers as weU as the leve1 of 

physicai fimess. As described abore, descriptive resuits are presented for the data dismbution as 

w d  as both adjusted and unadjusted models for the continuous data. The models used for the 

regtession andyses are in the basic form 3s described above. 

Xote: For the Food Frequency and Househotd Item dan. a q u d e  an+ was performed for the caregoricd dan but 
a bii7iri3te d y s i s  was used €or the Laquage fdctor scores due to a b o d d  dismbution in the dats This is desaibed 
in more demi in Chapter 3, section 3.4. 



Results 

3.0 Inaoduction 

This chapter describes the smdy population md  sample in detaii. In addition, the smdy from which 

the data for the present andysis was taken is described - the Sandy Lake Health and Diabetes 

Project (SLHDP). Resdts of factor maiyses of the Food Frequencp, Household Items and 

Language data are also presented, as are subscales chat were developed in order to describe 

acculturation in the comrnunity. Results from regtession anaiyses of factor scores wili demonsmte 

the association between scores on these subscales and diabetes, IGT and obesitp. Resdts from 

secondq anaipses will highlrght the associaaon between scores on the Food Frequencv subscaIc 

and masures of blood lipids, and between scores on the Household Items subscaie and measuxes of 

phpicd activity. Together, these resuIts d document the relationship benveen die l e d  of 

acculturation and disease risk in Sandy Lake. 



3.1 Demographic Anaiysis 

Chatacteristics and anthropornetxy of participants in the present analysis are presented in Table 

3.1.1. A totai of 41 1 of 41 6 eligible participants were induded in the analysis (9g0i0 of the eligible 

SLHDP participants Gom the onginal baseline swey). Indusion in the present smdy was 

contingent upon the foiiowing criterk the parücipaat was induded in the SLHDP and was 20 years 

of age or older at the time of the baseline suroey. Parriapants were e'rcludec! if they had had a 

prevÏous diagnosis of diabetes due to the poteanal for reporting biases. It was believed that with a 

pre-clusting knowledge of one's own h e s s  coupled with even a superficial understanding of risk 

factors of disease it was reasonable to assume that individuais may have had a tendency to over- 

report positive iifestyle behaviors such as those with knom biologicai associations with beaith, and 

similarly, under-report the Gequenw of negative lifestyle behaviors. This bias was of particular 

concern for questions with direct effects on health such as d i e w  habits and physicai activities. 

Table 3.1.1 Description' of the r\dult Study Sarnple bu Sex 

.\ge @cars) 35.9 214.0 35.9 f 13.9 
Height (un) 174.8 I 6.7 161.7 f 5.4 
Weight (kg) 837 5 15.2 75.8 I 14.6 
Body mass index (kg/m? 17.0 i. 4.5 29.0 2 5.5 
Education, 9'0 none 7.6 9 3 
Edunaon, 9'0 second. or more 26.5 19.0 

Synple sizc (n) was 11 1 adults out of n total smple sire (hl 01 773 
t Vaiues u e  means + standard devianom 

There were more adult women included (54.B04 which reffects the predorninance of adult women 

which paràcipated in the onginai baseline sumey (56.G0h of participants in the SLHDP were 

women). However, at the time of the baseline surrep, women comprised 53% of the total Sand? 

Lake popdation. Therefore, although due to work-related time constraints, men within the 

U) - 49 pear age range partiapated at a lower rate, yet there was still a representative sample Gom 

the p~pda t ion .~  



rhtixopometric measurements in the present study were similar to those seen in the SLHDP. Of 

note was the predominence of obesity in the smdy sample. Both men and women exhibited a mean 

bodv mass indes @MI) which esceeded the lower threshold for ciinical obesiq @hi1 = 24 kg/m-). 

The average BMI was highet among women than among men (29.0 2 5.5 for women, 27.0 f 4.5 for 

men). On average, there were more fexnales than males reporting 'no educauon' and less repomng 

'advmced education' which reflects a cultural n o m  in Sandy Lake as weli as other native 

communities in North America. 

Tables 3.1.2 and 3.1.3 display the anthropornemc chatacterisacs of the smdy sample by disease 

status. Information is provided for si. separate disease categories (over the nvo tabIes) and indudes 

persons with 'normai hedth' (without diabetes, IGT or obesity), abnormal glucose metabolisrn 

including both newly diagnosed diabetes and IGT, obesity, 'previously diagnosed diabetes' (these 

participants were escluded from this andysis but are described in Table 3.1.3), 'newly diagnosed 

diabetes', and 'IG?''. On average, the healthy group was the youngest, had the lowest BPIII, the 

Iowest average weight and the most education. Men and women wich newly clugnosed diabetes had 

the bighest average BhiI. 'iiso, males with IGT reported the least education while males in the 

noma1 group reported the most secondary educaaon. 

Table 3.1.2 Description' of the Adult Smdy Populaaon by Sex and by Disease Status 

Normal* New diabctcs / IGT Obesity' 
>Ide Female 1 Ide Femde h i e  Ferniùe 
(n = 47) (n = 39) (n = 36) (n = 71) ( n = 1 3 3  (n=182] 

A@ ( y c 4  31.4 t 178 30.0 + 10.9 &.4 I 16.7 43.6 I 15.2 37.0 + 13.9 37.3 I 13.1 

Height (cm) 173.5 I 7.0 161.9 Ç_ 5.6 172.6 + 5.9 160.5 + 5.4 175.4 1: 5.4 161.6 5 5.7 

Weigbt (kg) 63.6 26.7 36.3 t 7.5 88.6 I 13.8 80.7 + 13.1 89.7 + 10.7 80.5 + 11.8 

Bodymassindex(kg/m~ 2 1 1 1 . 9  21 .4272 29.623.6 31.324.8 29.123.0 31.0t4.3 

Educaioo, % aone 4.3 2.6 16.7 19.7 8.1 11.0 

Educaaoo, % sccondvy or more 79.8 20.5 -.- 77 7 15.5 75.9 19.7 

t Vdues Xe  means + standard deviations. 
*Noma1 = no diabetes ,GVD no obesity 
'Obesin; = bodr mass index > 24 kg / m2 

There were 69 participants in the SLHDP that were previously diagnosed with diabetes and 44 

participants that were newly diagnosed at the tirne of the baseline survey. While these two groups 

had a similar age dismbution by gender, there was a marked difference between these two groups on 



body weight, BMI and education. On average, those previously diagnosed with diabetes were 

lighter, and both males and fernides reported more education than either the newly diagnosed group 

or the IGT group. 

Table 3.1.3 Description' of the Adult Study Population by Se! and by Disease Status 

Previous Diabetes New diabctes IGT 
Liale Femaie SIde FemaIe Skie Femaie 
(nZ2-i) (n=45) (n=22) (n=72) (n=14) (n=J9) 

4 &cm) -16.8 + 10.7 45.2 f 14.6 43.4 k 16.4 46.0 i 15.6 46.0 I 17.8 426 I 15.1 

Height (cm) 173.7 k 3.2 160.6 k 6.1 1 . 1  4.9 159.7 i 4.5 168.7 + 3.3 160.8 f 3.8 

Wcigbt (kg) 85.0 t 1 j.8 77.5 + 15.1 93.8 t 11.9 81.5 2 9.3 80.5 + 13.0 80.4 k 14.5 

Bodymassindcx(kg/m~ 78.2kS.O 29.925.1 30.5+3.3 370k3 .8  7 8 2 I 3 . 8  31.0k5.3 

Education, % none 20.8 22.2 13.6 31.8 21.4 14.3 

31.8 13.6 Education, % secondary or morc16.7 20.0 7.1 16.3 

t Vdues are means I standard deviaaons. 

3.2 SubscaIe 1: Food Frequency 

3.2.1 R E S L ~  OF F - I ~ R  AV.~LYSIS 

The minimum number of subjects needed for factor andysis was the Iarger of 100 subjects, or 5 

tirnes the number of variables being analyzed.: The total number of a d a b l e  participants was 41 1, 

however, factor anaiysis excluded a q  individuais for whom the 3Citem Food Frequency 

questionnaire was aot completed in full. Therefore, 406 participants were induded in the factor 

an j s i s  (F;\) with data on di 34 separate food items. 

Factor analysis identitïed the number of underlymg factors and which of the 34 food items dehed  

them. (For complete factor analysis output Gom SAS, refer to the Appendk). Hatcher's criteria" 

for determining the number of "meaningfùl" factors to retaùi suggested chat three factors were 

important, so only these factors were retained for rotation. These three factors are described in 

more detail in this section, however, for a step-b-step description of how the number and nature of 

factors Gom these data were d e t e e d ,  refer to Appendiu. 

Questionnaire items and correspondiag factor loadings are presented in Table 32.1. Factors were 

named u h g  a combination of ethnographie knowledge and statistical ptinciples. Factor names 



were based on the items which Ioaded p a t e r  than 0.10 on either the factor pattern or the factor 

stnicture, or both. This was the method which was used for each of the subscaies desuibed in this 

chapter. Accordingly, nine items were found to Ioad on the 6rst factor. This hrst factor was labeled 

"Traditional Food" based on the nature of the items which, together, comprised the factor (for e.g. 

bannock, berries, duck, Indian medicine, mwse, etc.). The second factor had sis items which were 

found to load 2 0.40. This factor w3s made up of vegetables and other healthp food, aud was 

therefore cded "Heaithy Food". Seven items were found to load on the third factor, and the items 

which loaded on tbis factor (chips, chocolate, cookies, and pop) were best chssified as "Junk Food". 

:able 3.2.1 Factor hnaiysis Resuits 

Questionnaire Items and Correspondhg Factor Loadings from the Rotnted 

The results of the factor anaiysis on the Food Frequenq data was consistent with the cornmunitfs 

perception of food groupings. "Healthd', "Traditionai", and 'yunk" loods, each comprised of 

separate items which tended to duster with regard to reported dietarv intake. A high score on any 



gben sale  by one individual indicated more fiequent consurnption of these foods, and less of 

others, than an individual with a lower score on the same scale. 

3.2.2 RESULT~ OF SC- RELL~BILITI' AND COEFFICENT- a 

Scaie reliability estimates were assessed by calculating coefficients for each subscaie within the 

Food Frequenq data." Each scale had an acceptable Gonbach'sa based on the cutoff suggested 

by ~ a t c h e r ~  for studies of this kind; Traditionai Foods a = 0.68, Hedthy Food a = 0.71, Junk Food 

a = 0.62. These scores indicated a good level of consistency - or reiiability - in the Food Frequenq 

dam. 

3.1.3 F . i e r o ~  SCORE D I S T R I B ~ O N S  

Table 3.2.2 ptesents descriptive data for the hree Food Frequenq subscaies. Factor anabsis 

produced individuai factor scores for each participant on each factor and these scores were 

disuibutcd with a mean value cqual to zero which places half of the scores on the positive side of 

zero and the other hdf on the negative side of zero. Therefore, negauve scores on a given index 

were interpteted as a lower chan average score rather han  a negative intake of food. Me& values 

are aiso presented. 

Table 3-32 Descriptive Statistics for the Food Frequencv Dam 

- - --- 

'inditionai Food 
406 0.9 0.8 1.1 1.1 - 1.6 1 7 6  

Heaiildiy Food 
406 0.3 0.3 O. 1 1 .7 - 1.9 13.0 

Junk Food 
406 0.6 0.4 O.? 1.1 - 76 1 3.1 

L'nits: Gequency of consumpüon (f.0.c.) 

The Food Frequency dam were re-coded to d o w  for a gradient of response. The questionnaire item 

had 5 tesponses which corresponded to the frequency of consumption and these items were coded 

in ascending order according to hequency of consumption (once per month, once per week, cwice 

pet week, once per day). Therefore, the unit ofmeasure in the descriptive data Fable 3.2.2) was 



Erequency of consumption per month, or 'f.0.c'. (see Appendix, section 6.1.1 for the SAS variable 

re-coding data steps). 

For each of the subscaies, the dismbution of factor scores mas positively skewed. The traditional 

foods scores were most skewed while the heaithy foods were the least skewed data. The kurtosis of 

the dismbutions also indicated that the heaithv foods scores - wide tbe tast  positively skewed - 

also had the ûattest distribution in cornparison to the other nvo sales. 

Table 3.2.3 Frequencv Dismbution: Food Frequeucy Data 

Normal Diabetes/ IGT Dinbetes IGT Obesity 
Foods (n = 8J) (n = 107) (n = 4 9  (n = 62) (n = 313) 

Traditional 
Ql 
Q3 
4 3  
Q4 

Healthy 
Q ' 
Q? 
43 
Q4 

Junk 
Q 1 
Q2 
4 3  
QJ 

rable 3.2.3 presents the Gequency dismbution of factor scores by subscale before adjustment for 

age and sex. Most apparent from these data was the deueasing nurnber of pmiapants with diabetes 

in the Healthp subscaie with inaeasing quade. This was mslated inco a statistically significant 

odds ratio of 0.2 in the #' quamle as seen in Table 3.2.6. Once adjusted for age and sex, this value 

inaeased to 0.4 and was no longer sigmficant The values in TabIe 3.2.3 were also used for sample 

size and power calculations. Further discussion can be found in Chapter 4. For power/sample size 

caicuhtion tables, refer to Appendix, section 6.7. 

Section 6-42 in the Appendk desaibes the full univariate anaiysis and the analysis that assessed the 

n o d ~  of factor scores for the three Food Frequency subscales. ïhese dismbutions were tested 



for n o d y  using the Shapiro-Wilk test within the PROC UNIVrUU,.\TE funaion in SAS. The 

test for nomality waç perfomed to detennine whether the factor scores were a random samplc 

£rom a notmai disnibution, Since an assurnptioa of norrnality was used for al tegression analyses, 

the Shapito-Wi test, and a stem-and-leaf plot were used to test the a d  hypothesis. The W statkuc 

€or the healtbp food and junk food scores were both 0.98 with acceptable p-values @> 0.05). 

Table 3.2.4 Food Frequency: ,baiysis of Average Age and BMI by Factor Quartde 

'cfeuis (srandard deviations) forage and BSLI among 183 men and 771 women 

MALES: 
Score on Tndicianai Food Seaie: 

Ilt Q u d e  W 77.8 (6.0) 76.3 (4.0) 
Pd Q d e  57 35.3 (11.3) 77.4 (4.3) 
3d Q d e  38 39.3 (16.3) 27.3 (4.9) 
4th Q d e  44 -12.4 (17.4) 26.6 (4.6) 

Score on Heaithy Food Scde: 
1'' Q u d e  50 36.1 (16.0) 
iJ Q d e  45 36.7 (16.1) 
3d Q d e  51 37.7 (13.7) 
4b Q d e  37 34.0 (9.6) 

Score oa Junk Food Scaie: 
11' Quartde 37 

Q d e  38 
3'1' Qumle  43 
.I1h Quade 45 

FEMALES: 
Score on Traditionai Food Sc&: 

1 Q d e  50 
7nd we - 69 
3" Q u d e  46 
4h Quartire 56 

Score on Hdthy Food Scaie: 
1" Quartile 52 42.1 (17.6) 
F Q d e  W 36.1 (149) 
3rd QW~& 67 35.1 (11.4 
Vh Q d e  58 3 1.8 (8.8) 

Score on junk Food Sc Je: 
1" Q d e  75 42.4 (15.7) 
y Quamle 43 32.1 (10.6) 
3d Q d e  53 34.5 (127) 
4h QUarme 50 31.7 (10.0) 

27.4 (4.1) 
77.5 (5.1) 
27.3 (4.2) 
3.7  (4.4) 

79.7 (4.7) 
29.3 (5. 1) 
79.4 (6.8) 
78.3 (S. 1) 



This supported the n d  hypothesis: the factor scores were considered a random sample Gom a 

nomial dismbution. However, the distribution of scores from the Traditional items scale had a W 

statistic of 0.96, with a p-value < 0.02. "Ris indicated that these scores were not representative of a 

nomial dismbution. A log transformation was perfomed on the naditional items scores and 

subsequently a satisfactory W statistic was obtained (W = 0.97, p > 0.05). Regression analyses were 

then performed with the transfomed data. For detailed output induding histogram, boxplot and 

nomai probability plots, see Appeadk. 

Furrher descriptive d m  in Table 3.2.4 display the age distribution by factor quades stratified by 

ses. :\s the quade  for maditionai food coasumpaon iacreased, the average age of men and women 

increased. This was consistent with what was known about the culture. However, there was no 

monotonic association benveen traditional food intake and average BMI. For both sexes, people 

consurning the highest arnount of healthy foods had the Iowest average age, but there was no 

consistent pattern for BhfI. Junk food was consumed in greacest arnounts by the youngest group 

for both males and fernales. This generai trend (Le. younger respondents reporting higher junk food 

and elders reporthg higher traditional food scores) was consistent 4 t h  the information gathered 

Gom the ethnographie research which preccded the SLHDP and with what is known about the 

culture of Native communities in North ,\meican in general.z 

3.2.4 .4ssoc~ino~ B ~ E E V  FOOD A.VD HECTH ST;\TCS 

Continuous Data Summag 

Table 3.2.5 displays the results of the rnuItivdate Iogtstic regression which used individual factor 

scores as the continuous exposrue variables. Disease variables, 'diabetes or IGT, 'diabetes', 'IGT' 

and 'obesity', made up the outcome variables. Ewh of these outcornes was compared to a ' n o d  

group in which respondents were a) not obese and b) without diaberes or IGT. Odds ratios (OR) 

were caiculated and represented the increased risk among the cases (diseased) rehtive to the control 

(healthy) group. In generai, an OR of I .O represented no association benveen disease risk and the 

factors under study. A value above 1.0 indicated increased risk, while an OR under 1.0 indicated 

reduced risk associated with increased exposure to the given predictor variable. OR'S were based on 

the QI - 4 3  values as seen in Table 3.2.2: an inaeased risk of disease by an OR = 2.0 represents a 

doubling of risk associated with having an increase in factor score equai to the QI - 4 3  range. In 

Table 3.2.5, adjustments were made for both 3ge and ses. Odds ratios that were s e c a n t  are 



bolded in the table, however, few d u e s  were statisticaüy s@cant at p 5 0.05. Thus, many of the 

measured effects may be atmbuted to chance variation since the majority of confidence intervals for 

the odds ratios did not exclude the value of 2.00. 

Table 3.25 Food Frequenq: Continuous Data 

Unadjusted and adiustedt odds ratios (95% confidence intervals) disphying the relationship bctareen food 
consumption patterns with heaith outcornes 

Diabetes / IGT Diabctes IGT Obeaity* 
Subscde (n = 92 / 64))" (n = 38 / 64) (n = 54 / 64) (n = 749 / 64) 

Traditional 
ünadjusted t 2 (0.9 - 1.7) 1.7 (0.8 - 1.8) 1.1 (0.8 - 1.6) 0.9 (0.7 - 1.2) 
;\djusted 0.9 (0.7 - 13) 0.9 (0.6 - 1.4) 1.0 (0.6 - 1.5) 0.7 (0.6 - 1.0)' 

Heaithy Food 
Unadiusted 0.9 (0.6 - 1.2) 0.6 (0.4 - 0.9)' 1.1 (0.8 - 1.6) 1.0 (0.8 - 1.3) 
.\djusted 1.0 (0.7 - 1.5) 0.7 (0.4 - 1.2) 1.4 (0.9 - 72) 1.0 (0.8 - 1.4) 

Junk Food 
Unadjusted 0.7 (0.4 - 10)z 0.7 (0.5 - 1.2) 0.7 (0.5 - 1.0)' 0.8 (0.6 - 1.1) 
Adjusted 1.0 (0.7 - 1.5) 1.0 (0.6 - 1.6) 1.0 (0.6 - 1.6) 0.9 (0.7 - 1.2) 

t adjusted forage @eus) and s a .  
' obesicy is dehned as a body m s s  i n d a  of 2 M kg m2 
" n = (smple size of cases / conuols) 

significant nt p< 0.001 
significant at p = 0.05 

Before adjusment for age and scx, scores Gom the traditional food sale  demonstrated OR's above 

or dose to t .O for ali comparisons. ;\fier adjusment, aU OR's were 5 1.0 and the cornparison of 

normal versus obese people suggested that obese people consumed traditionai food less Gequentiy 

than people of normai weight Patterns of association with heaithy food consumption were 

inconsistent both before and afier adjusment, though before adjusment, the OR was < 1.0 for 

those with diabetes compared wich n o d  people. Junk food displayed unexpected negative 

associations with each disease before adjusment but aii were ~ e r y  dose to 1 .O afier adjusment. 

Caregoncaf Data Summary 

In order to idenafy deparcures fiom ünearity in the associaaons between numtional factor scores 

and disease, the factor scores were divided into quades based on the univariate distribution of the 

factor scores among healthy, non-diseased, non-obese individuais and then used in a logistic 

regtession (for a description of the q u d e  values, see Appendk E). 



Overall, there was little evidence of monotonic patterns of risk across the quades for all thee 

subscales (Table 3.2.6). This suggested that the data were not linear. Within the traditionai food 

subscale, increasing leveIs ofconsumption resuited in non-linear patterns Gom the htst to the 4h 

q u a d e  for each disease state. Once adjusted for age and sex, within the higher quartiies (43, Q4) 

for traditional foods, the OR'S were aii < 1.0. This indicated some evidence of protection Gorn 

consumption of the traditional food items which constituted this subscale, howerer, no p-values 

were statisticaiiy s@ant at p<0.05. Though not attaining a conventionai level of statistical 

significance, the most notable results Gorn this subscale were Gorn the obese group which 

demonstrated a protective effect Gorn traditional food consumption within the upper two quartiles 

(OR'S for both were equai to 0.6, p > 0.10). 

The odds of h a h g  diabetes were considerably rcduced (OR = 0.4, p = 0.18) for those Mthin the ilh 

q u a d e  for healthy food consumption indicating some protective effect aftcr adjustment for age and 

scx. However, results from the IGT group were unexpected: age and ses adjusted odds ratios above 

2.5 in the third and foutdi quades of healthv food consurnption indicated increased risk with 

grcatcr consurnption of healthy food. While neither of chese values saasfied a conventional level of 

statistical significance, the magnitude of the odds ratios was surprising. Also unexpected was the 

lack of association between hedthv food and risk of obesity as ail odds ratios were n e z  unity both 

prior to and after adjusment for age and sex. 

The resuits Gorn the junk food subscale were aiso unexpected. Beforc adjusment forage and ses, 

al1 odds ratios were below 1.0 and two reached a conventional level of significance. The h s t  of 

these resuits indicated that a high intake (4" quartile) of junk food mas associated with substantiai 

ceduction in risk of diabetes or IGT (OR = 0.5, ~ ~ 0 . 0 7 ) .  The second resuit suggested a modest 

intake of junk food (2""ude) was negatively associated with diabetes risk (OR = 0.4, p = 0.03). 

However, neither of these associations remaiaed slgnificant afier adjusment for age and sex. The 

oniy positive associaaons between junk food and risk of disease was found among the IGT group 

wirhin the Td and 4* quartiles and the 3"' quartiie in the diabetes group. However none of these 

reached a conventional levd of statisacai s@cance. in di, the data fiom the junk food subscale 

provides no evidence of positive associations between the intake of junk food and disease as wouid 

have been eqxcted. 





3.2.5 ~-LV~UYSES OF BLOOD LIPD ~L~RKERS 

Pes@tivt and ~Mulivariare Anaiyses 

Table 3.2.7 displays the means (standard deviaaons) for blood lipids by q u d e  score for the Food 

Frequency subscales. Descriptive analyses of each of the food subscaie scores showed few 

observable trends with regard to HDL, LDL, total cholesterol or mglyceride levels. .-Uthough this 

table is pur+ desaiptive, it demonstrates that this community has a relatively good lipid profiie. 

For exarnple, despite the average age difference from QI to 4 4  for scores on some of the subscaies, 

in some cases, the LDL and HDL mean values were identical. 

Table 3.2.7 Food Frequency: Anaiysis of Blood Lipid Markers 

Mems (standard devhtions) for age, high and low density lipoproteins (HDL, LDL). cholesterol md mglycende leveis 

n AS HDL LDL Cholesteroi Triglycerides 

Ali participants 
404 36.1 (13.9) 

Sex 
Skiles 183 36.0 (14.2) 
Females 271 36.1 (13.7) 

Score on Traditiond Food Scaie: 
1'' Q d c  94 29.0 (6.9) 
2 d  Q u d e  136 34.3(11.3) 
3"' Quade  84 39.1 (14.5) 
4th Q u d c  100 423 (17.6) 

Scom on Hcalthy Food Scaic: 
1" Q u d e  102 39.3 (17.0) 
2nd Q u d e  89 36.2 (15.4) 
3d Q u d e  118 36.0(173) 
4h Q u d e  95 37.6 (9.1) 

Score on Junk Food Scaic: 
1" Q d e  132 40.7 (15.6) 
2nd Q u d e  81 31.6 (13.7) 
3d Quaride 96 35.1 (13.2) 
4& Q w d e  95 323 (10.4) 

2.8 (0.7) 

3.0 (0.8) 
2.6 (0.6) 

7.8 (O.? 
L8 (0.8) 
$8 (0.7) 
7.8 (0.7) 

2.9 (0.7') 
7.8 (0.8) 
2.7 (0.8) 
77  (O.?') 

7 9  (0.7) 
3.7 (0.7) 
7 8  (0.8) 
2.7 (0.7) 

Tabh 3.2.8 dispia~s results of the iinear regression anaiysis in which the food factors were analvzed 

as continuous masures. Afier adjusment for age and sa, no obvious associations were noted 

between an? of the food scaies and any of HDL, LDL, total choIestero1 or ttiglyceride IeveIs. 

However, none of the results from this anaipsis had p-values under 0.20. 



1 Table 3.2.8 Blood Lipidr: Continuaus Dam 

Unadjusted and adjustedt beta coefficients (standard m o n )  displayhg the reiationship between factor 
scores and blood lipid markers 

1 Subscaie HDL LDL Triglycerides T o d  Cholcsterol 
- - - - - - - - -- - - - - - - - - - - - - - 

Traditionai 
Cnadjusted 0.02 (0.02) 0.05 (0.04) 0.01 (0.02) 0.03 (0.02) 
.\djusted 0.01 (0.02) - 0.03 (0.04) 0.02 (0.02) -0.01 (0.02) 

Hdthy Food 
Unadjusted - 0.02 (0.02) - 0.05 (0.04) 0.02 (0.02) - 0.02 (0.02) 
;\djusted - 0.02 (0.02) 0.01 (0.04) 0.03 (0.02) 0.01 (0.02) 

junk Food 
Unadjusted - 0.01 (0.02) -0.10 (0.04) 0.01 (0.02) - 0.03 (0.03) 
.-\djusted 0.00 (0.02) - 0.06 (0.04) 0.01 (0.02) -0.01 (0.02) 

: adjusted for agc (years) and sut. 
Xote: none of these values uns significant at the p < 0.20 level 
Units: mm01 i L 



3.3 Subscaie #2 - Household Items 

As with the development of previous subscaies, the total number of available partiapants was 41 1. 

Factor anaiysis exduded any individuais for whom the 19-item Household Items questionnaire was 

not completed in full. Therefore, 319 obserrations were included in the factor anaiysis (FA) with 

data on aii 19 separate household items. 

Hatcher's aiteria7 were again used in order to determine the number of ''meanbgful" factors to 

retain (see chapter 2). The resdts from the factor anaiilysis are presented in Table 3.3.1. There were 

nvo factors retained and the items d i c h  ioaded on each factor at > 0.40 are listed. For a step-by- 

step description of how the number and nature of hctors from these data were determined, refer to 

-4ppendi.x. 

The principle oELsimp1e smcnue' was also used again to deterrnine the items which loaded on each 

hctor, -4 combination of cthnographic knowledge and statistical phciples (Fh) was used in order 

to ascemin undcrlying consaucts as rcpresented by each gtoup of items. Seven items loaded on the 

hrst factor and 6ve on the second factor. The items which loaded on each of the factors couid be 

distinguished bv the foiiowing: The activities which corresponded with the items within factor 1 

were modem activities (i.e.: microwave €or cooking, electric dryer for washmg, etc). Items which 

clustered into factor 2, narnelp, sewing machine, big freezer, boat, and a motor for the boat were 

items used to make traditional acti+ies more efficient such as beadwork, and s t o ~ g  the spoils 013 

big hunt and 6shing. The ody  exception CO this interpreration was the item 'washing madiine', 

found within traditionai items. However, it nias beiieved that sorne of the respondents might hat-e 

interpreted this item as a manuai washboard, racher than an elecmc appliance. 

Due to a combinaaon of the statisticd aiteria and interpretabiliv of the items as they dustered, the 

factors were therefore narned as foilows: factor 1 = "modem items for modem acnvities" or for 

short, "modem items", and factor 2 = "modem items for traditionai actirities" or for short, 

"traditionai items" (see ,4ppen&u for fidi factor analysis results). 



1 Table 3.3-1 Household Item Da& Facto1 Aoaiyrk Resulü 

Questionnaire Items and Comqonding Facror Lnadings lrom die Raractd 
Factor Pattern hlamix and Factor Srmcture Ma& Dccimals Omined 

Sfimunve *47 2 W[ 24[ 
Telephone *44 12 *SOI 331 
Dmer 

?iotc: the items 'CU' md 'casscttc played loaded on factor 1 in rhe factoc suucrure =O.-U3, however just siightl~ 
under 0.N for the factor pattern. Due to the lnterpretabiliy of die items as cootributors to the underlyng 
m&g of the hcrors md the borderlint bctor loadings, thcy are lirred as items bading on facior 1. 

Scde reliabiliry estimates were assessed by cdculaeing c o e f ~ ~ i e n t - a . ~ ~  The modem items scale had 

an a = 0.64 and the traditional iterns scaie had an a = 0.73, acceptable Levels of Cronbach's-a (> 

0.60) which indicated a sarisfactow level of consisrency in the household items responses. 

Table 3.3.2 presents descriptive data for the two Household Item factor scores. The values are 

reported in the unit of possessions ('r.p.', or reported # of possessions). Factor d y s i s  produced 

individuai scores for each participant on each factor and these scores were set with a mean of zero. 

The data shown in d i s  uble presents the distribution of scores for each factor aaoss the entke 

cornrnunity. Simi. to the Food Frcquency dam, a test for nomalicy was perfomied to determine 

whether the factor scores for Household items were a mdom sampk Gom a n o d  dismbution, 

and codd therefore saris& the assumption of nomiality used for regession analyses. 



Table 3.3.2 Descriptive Statistics for the Household Items data 

Modem ;\crivities 314 0.4 0.5 0.1 1.2 - 1.6 / 76 

Tndiaond ..\ctivines 319 0.5 0.7 - 0.3 1 .-i - 1.3 / 2.5 

Units: reponed possessions (r.p.) 

The Shapito-Wi test was speufied in the SAS procedure and the results are presented with a stem- 

and-leaf plot in Appendk F. The W staristics for the Household Items factor scores were 0.95 (p< 

0.001) and 0.91 (p< 0.001), respectivelv. Based on these results, the factor scores did not foiiow n 

normal dismbution. Therefore, the nuii hypothesis should have been rejected. Even afier log 

transformations were performed, the W statisac's test for normality showed no irnprovement for 

either subscaie (Appen&: Table G.5.8 and 6.5.9). However, the W statistic was used in conjunction 

lvith the stem and leaf plot and the plot of the normd dismbution and in using a i i  three tests, it was 

deterrnined that the factor score dismbutions were similar enough to a normal dismbution to 

warrant M e r  analyses which required an assurnption of normaliry (for exarnple, regression 

- - - - - - - - 

Table 3.3.3 Frequency Disaibution: Household Items 

Nomai Diabetcs/IGT Diabctcs IGT Obcsity 
Activity (n = 64) (n = 92) (n = 38) (n = 54) (n = 249) 

Modem 
QI 
4 3  
4 3  
Qj 

Traditionai 
Q 1 
4 3  
4 3  
Q., 

Table 3.3.3 displays the Gequenq dismiution of the scores in each subscale. Most noubly Gom 

these h m  was fiequencv of pamcipants with diabetes and IGT with inaeasing quades in both 

subscales. Of paflcukr note was the ioaease in the number of pareicipts within the Modem 

,\ctivities subscale with increasing quartiles. Table 3.3.6 (see section 3.3.4) disdisps the categoucal 

analysis and presents odds ratios for these quartiles. The OR correspondhg to quartile 4 within the 



modem activiaes subscale was 3.4 and 6.4 for diabetes and IGT, respectively. Further description of 

the odds ratios c m  be found in section 3.3.4. The values hom Table 3.3.3 were also used for power 

and sample size calculations (see section 6.7 for descriptive tables or Chapter 4 for the discussion of 

sample size determination). 

rable 3.3.4 Household Items Data: ~baiysis of Average r\ge and BMI by Factor Q d e  

r I m s  (standard deviations) forage md BSII among sample 

Ut participants 

Males: 
Scott on Modem Items Scaie: 

1" Q u d e  
PQuamlc  
3 d  Q d e  
4b Quartile 

Score on Tnditionai Items Scaie: 
1-' Q u d e  
F Q u a d e  
3 d  Q d e  
4b Q u a d e  

Femaies: 
Score on Modem Items Scaie: 

1" Q u d e  
Znd Q u a d e  
311' Q u d e  

Q d e  

Score oa Tnditionai Items Scaic: 
III Q u d e  
7n"uartile 
3"1 Q u a d e  
4" Q d e  

Table 3.3.4 displays results of the descriptive andysis of age and BMi dismbution by q u d e s  of the 

factor scores. The data were suatiîïed bp sex and are presented for both factors. For men, average 

age showed no observable linear trend fiom loaest to highest quamle for modern items with no 

relationship apparent for BMI scores. In contrast for fernales, inaeased reported possession of 

modem items was positiveiy associated with arerage age and, though less strongly, with increased 

average BMI. The traditionai items factor scores were not asso&ted with average age or BMI 

among men; among women, older women reporred possession of more traditional items, though 



there was no association with BMI. These observations are consistent with what is known about the 

culture of Sandy Lake, however, they do not e.up1ai.n why the association between age and the factors 

describing possession of modem or traditional items appear to diffa for men and women. 

3.3.4 ~ I U L ~ . I R L \ T E  Ai-uys~s: LOGISTIC REGRESSION 

Continuow Data Smmary 

Logiçtic regression analysis was performed in order to assess the relationship becween the risk of 

disease and exposure to the items in diese subscales, represented as CO~MUOUS factor scores (Table 

3.3.5). Odds ratios tefer to change in risk of disease outcorne relative to 1.0 unit increase in factor 

score. This value was chosen bzsed on the 41-43 range detemiioed kom univariate analysis of the 

factor scores (see Appendilr F). 

The analvses displayed in Table 3.3.5 used individual factor scores as the c o n ~ u o u s  exposure 

variables and four categories of disease werc used as outcorne variables: diabetes or IGT, diabetes, 

IGT and obesity. Odds ratios displayed are both adjusted and unadjusted for age and sex. .U but 

one of the odds ratios were statisticaiiy srgnificant n t  the p < 0.05 level. 

- ---- - - - 

Table 3.3.5 Household Data: CO~MUOUS Dam Summaq 

Unadjusted and adjustedt odds mtios (9594 confidence interais) dlspIa+g the rehtionshp benveen the possession 
of either modem or tndiuond labor-saving deviccs uiih hcdth outcornes for ùidividuals ?O yem of age and older 

Diabetcs / IGT Diabctcs IGT Obesity' 
Activiâts (n = 92 / 64)'. (n = 38 / 64) (n = 54 / 64) (n = 249 / 64) 

Modem 
Unadjusted 1.9 (13 - 2.9)' 1.7 (1.0 - 29)2 2.0 (1.3 - 3.1)' 1.5 (1.1 - 2.2)' 
.\djusted 24  (1.4 - 3.9); 2.1 (1.2 - 3.7)' 2.4 (1.4 - 4.3)t 1.5 (1.1 - 2.1)' 

adjusted for age @cm) and se.. 
obesity is dehned as a body mass index of L 74 kg m2 
n = (sample size of uses / conmls) 
sigdcant at p< 0.001 
significant at p< 0.03 
significant at p < 0.10 

An increased score on the modern acti~ties subscale was sigarficantly (p < 0.05) positivdy 

associated with risk for di disease States both before and afier adjusanent for age and sex. Positive 



associations were also observed between scores on the uaditional scale and risk O€ each disease 

outcome pnor to age and sel adjusment. Afier adjusment, these positive associations rcmained, 

but were less suong (the highest OR was 2.2 compathg participants with IGT to notmais and the 

lowest OR was 1.3 comparing obese people to those of normal body mm). Ail OR'S were positive 

for d disease states (and both factors) afier age and sex adjustment and remained significant at p < 

0.05 for di conditions except when obese and normal people were compared on the uaditional 

factor scores which was significant at p < 0.10. 

Cdegoni.1 &a mmma'y 

Table 3.3.6 displays results of the categoricai data analysis of the Household Items usiag quartiles O €  

factor scores to inspect any departure Erom iineatity in the data. .Ul significant associations at p < 

0.05 are bolded in the rable. The lughest risk for both factors was evident for di disease states in the 

4'h quartile. The greatest adjusted odds ratios were observed for modem items ntithin the 4' quartile 

comparing people with IGT to normals (OR= 6.3, p = 0.005) and for tradiaonai items within the - c ~  
q u a d e  comparing these same nvo groups (OR = 4.2, p = 0.05). 

For the factor describing possession of modem items, odds ratios increased with inaeasing q d e s  

O€ the factor in di comparisons, with the strongest association obsm-ed in the comparison of people 

with IGT or diabetes to n o 4  people. Here the odds ratio increased hom 1.4 to 3.3 to 4.9 aaoss 

42 -44  nich a p-value under 0.05 for 4 3  and 44. For the entire traditional items factor, adjusted 

odds ratios in 4 2  and 4 3  were negative for di disease states and were on@ significantiv elerated in 

44. This indicates that for a modest score on traditionai items, there is some protective effect, 

however, for those in the upper quarule for traditional items there is s@cant added Esk (Table 

3.3.6) 





3.3.5 , ~ ~ S O C L ~ ~ O N  B E T E m r  PHk'SKiL F~SESS XYD HOCSEHOLD ITE\IS 

De~cqûtiue and ~Wdfiva~afe  Ana&ses 

Means and standard devhtions of VO,, scores are described for each q d e  of the modem and 

traditionai Household Item factor scores and stratified bv ser for each of the 2 subscales in Table 

3.3.7. A total of 213 participants were assessed by the fimess test The exclusion of aimost haif of 

the sample was due to the sniagent criteria whicfi excluded volunteers wich medicai conditions char 

conaaindicated Figotous e'tercise 

Table 3.3.7 Household Dam: Descriptive Adysis of Physical Activity 

bIeans (standard deviations) ofage, weight, body mass index (BhQ and m ~ s u r e d  m a e d  oxygen upraket FOY-), 
by factor score and by seu 

n &e (yeacs) BMI(kg / m3 Weight (kg) VOh, 

All participants 313 
Sex SMes 110 

Femdes 103 
MALES: 
Score on modern household items: 

1 3L Q u a d e  29 
2"" Q u a d e  19 
3"' Quartde 74 
4th Quartile 38 

Score on traditional household items: 
1 Quartile 34 
P Q u d e  25 
3d Q u d e  20 

Q d e  3 1 
FEMALES: 
Score on modern household items: 

1" Quarr.de 14 
2n"ude 22 
3"' Q d e  25 
4th Q d e  42 

Score on traditional household items: 
1'' Q d e  3 4 
PJ Q u d e  16 
3"' Q d e  76 
4h Q d e  77 

: adjusted for % lem body mus 

ï h e  average age of the fimess test participants was 31.8 Yeats, shghtiy lower than the smdy average 

of 35.9 years for di subjects, and the average BhII for men and women who completed the tit-test 

was slightly less than the study sample average (men: 26.3 venus 27.0, women: 18.8 versus 29.0). 

ïhese results reflect the inclusion criteria's tendency to only include heaithy individuals. 



Table 3.3.7 indicates that average age was highest in 4 4  of each subscale for both sexes. Ody QI 

Mthitl the 'modem items' sa le  displayed an average age equal to Q4 for rhat subscale. Also with 

the exception QI for modem items for men, the lowest average age vas found in the 6tst quactile 

scores for both subscdes. This may reflect the tendency for older aged individuah to possess and 

report more items in general. 

For both men and women, average Bhfl and weight vaiues inueased Erom QI - Q4 for the modem 

items subscde. This M e r  confitms that modern labor-saving devices used for modem activiaes 

were associated with diabetes, IGT and particiilarly with obesity (Section 3.3.4). The average BMI 

and weight for men and women withiri the traditionai items subscale showed no apparent incrase 

across QI - 44. This agam confirms the resulcs of section 3.3.4 since no satiscicaiiy s igdcan t  

association was reported betwecn scores on the tcaditional items subscaie and obesiq. 

Average ?'O, score for d males was 57.6 (sd = 8.9) and for temales was 52.8 (sd = 6.7). JIrnong 

male respondents for boch factors, VO, scores inaeased €rom QI - 43 of both factors and chen 

dropped again for 44. The fernale respondents showed no den trends for VO,, scores across the 

quades,  though the highest VO, was observed among women in the Çst q d e  oleach hctor 

score. Further anaiyses includhg regression models were run in order co invesngate these 

associations. 

Table 3.3.8 displays the resdts €rom the regression modehg between factor scores and measures of 

BhlI, weight and VO,, when all measures were continuous rariables. Factor scores were used as 

exposure variables with body mass index (BhfI), average weight and V0,scores used as outcome 

variables - note that beta-coeffiaents are presented both before and after adjusunent for age and 

sex. These results are somewhat consistent with prcvious hdings reported here on the Household 

Item factor scores. In particular, scores for both modem and traditionai items were positively 

assocïated with BMi and avexage weight for modem items, however or$ the modem items were 

significantiy associated @ < 0.05) after adjusmient forage and sex. 



Table 3.3.8 Physical,.\ctivity: ConMuous Data 

Unadpted and adjustedi beta coeffiaenn (standard errors) displaying the reiationship between factor scores and 
BSU, average weight and V O b  

Subscaie BMI Weight VOz,y 

Modem Unadjusted 0.9 (0.4) 1.7 (1.1) - 0.000098 (0.00063) 
-1djusred 0.8 (0.4) 20  (1.1) 0.0006 (0.0005) 

Tmditionai Unadjustcd 0.3 (0.4) 0.7 (1.1) - 0.0001 (0.00067) 
Adjusted 0.3 (0.4) 0.8 (1 -1) 0.0008 (0.0005) 

t adjusted for age (yenrs) and s a .  

The assochaon between VO,, and factor scores was less strong than the relationship between BMI 

and average weight and the factor scores. Pnor to adjusunent for age and sex, the dope for both 

factors and VO, were negaàve. Once age and scx were added to the regcession models, the slopes 

became positive and sirnilar in magnitude for both factors. Since the p-values were not significant 

for these associations @ >>O.Io) and the sbpes were dose to zero, there was no detectable 

association between scores on these subscdes and VO,. 



The totai number of avaiiable pamcipants for this analysis was 41 1. Factor analysis evduded aay 

individual for whom the 6-item questionnaire was not completed in M. In the oagind SLHDP, al1 

participants completed the Language questionnaire. Therefore, for this section a total of 411 

obsen-auons were iaputred inro the factor analysis nridi data on the 6 separate questions regarding 

Table 3.4.1 Lnguage Data: Factor Analysis Results 

Questionnaire Items and Corrcsponding Factor Loadings frorn die Ronted Flcror Pattern Skm 
Factor Structure Ihtaw Decimals Omined 

1 1  ] Factor Pattern ] Factor Struchiq 1 

Reading EngIish 
S peaking Englis h 
Writing English 

Factor 2 

1 I 

Results from the factor analysis Erom the L3nguage subscde de~elopment are presented in Table 

3.4.1. There were oniv two factors retained and the items which loaded on each factor at > 0.10 are 

listed for both the factor pattern and srnicrue. .-\ccording to Hatcher, the restsits €rom the factor 
- 

pattern shouid be reiied upon CO uitetpret the meaning of each factor." By convenuon, the factor 

smcnue is also presented in TabIe 3.4.1, howe~er, Haccher suggescs that these results only be used 

co help interpret the nature of a Factor in the case ofstrongly conelared factors with loadings in 

excess of 10.00 on the factor pattern. Therefore, airhougb the factor structure rnatav seen in Table 

3.4.1 shows items which load on more than one factor ac > 0 . N  - an apparent violation of the nile 

of 'simple srnimue' - the resuits of the pattem marrks conhrm that oniy w o  distinct factors sacise 

the d e  of simple structure and cm thus be interpreted. (For complete SAS output fiom factor 

andvsis, see Appendis G). 

Reading Oji-Cree 
Sp&g Oji-Cree 
Writing Oii-Cree 

The factor pattern wtiich represents the stanhdized regtession coeffiaents or pattern loadings 

showed that the s w e v  items whidi tested English skilIs dustered together, resulting Li fugh 

-4 

5 
-6 

192 
19 

*91 

'4 

-3 
'-46 

*94 
18 
i94 



loadings on factor 1. Similady, items which tested for Oji-Cree skik dusteted into a single factor 2. 

Thus, factor 1 was texned 'English Profiaency'. For factor 2, o n . 2  of the 3 Oji-Cree items 

clustered together, 'reading' and 'wtiting' Oji-Cree loaded > 0.M whde speaking Oji-Cree did not 

reach this conventional leveL Whiie having only two items load on one factor is an apparent breach 

of Hatcher's criteria, the rationde used to justifv Mer anaiyses was the acceptable level of scaie 

reliabilicy as determined by the coefficient-ac determination (see section 3.4.2 for a surnrnary of these 

results or for full SAS tesdts and output, see Appendix G). 

The constmct underlying the items of factor 2 described a level of proficiency not mcrelp attained 

frorn a casual aptitude of Oji-Cree; for example, not just the ability to speak, but speufically to read 

and write as weii. Therefore, while factor 2 masures a l e d  olCpro6ciency' in Oji-Cree, the quality 

of that abiliry is not an informai adepmess. Rather, a high score on factor 3 represents sophisticated 

knowledge of the language and perhaps an e-xposure to some form of Oji-Cree education. Factor 3 

was therefore named, "Oji-Cree Educaaon". 

3.4.2 RESULT~ OF SCUE &L.L4BtLITY .\ND COE~CIFSTU 

The p ~ c i p l e  of'simpk smcture' was used to determine the items which loaded on each factor (sec 

Chapter 1, section 3.4.2 @)). These criteria typicdy requtre a minimum of three items per factor in 

order to ensure a high degree of rciiability in the scale. A s  pretious1y mentioned, factor 2 produced 

onlv 2 items which loaded 1 0.40. LWe this was a breach of Hatcher's criterion in the lit& sense, 

the theoreticd rationaie was niaintained; the coefficient-a for factor 1 was 0.96 and for factor 3 was 

0.98. This represents a ve ry high degree of reliability and for factor 2, the two items sufficiently 

represent the undedying coasmct of "Oji-Cree Educaaon" (see Chapter 4, section 4.3.3 for M e r  

discussion). 

3.4.3 FACTOR SCORE. D I ~ L T o N S  

Table 3.4.2 prescnts descriptive data for the individuai Ievel factor scores from the Langmge data. 

Factor anaiysis produced two distinct factors and evecp participant eligrble for the ptesenc analysis 

(1141 1) was gken a score on each subscaie. This table presents the distribution of scores for each 

factor aaoss the entire sample (see Appendix G for full output). 



1 Table 3.42 Desaiphe Statistics for the Language Data 

n Median S k m e s s  Kurtosis QI - 4 3  minlmw 

l English Profiaen. 41 1 - 0.8 - 2 6  4.7 0.1 -'79/0.37 

units: level of proficienq 

Table 3.4.3 displays the results of the Gequency dismbution of subscales scores for bo& laquage 

factors. The heady skewed nature of the data is also evident in this table since there should be a 

relativelv even number of participants in each level of scores within the 'normal' group. These data 

were &O used for power and sample size caicuiation (see section 6.7 for descriptive table or Chapter 

4 for discussion). 

Table 3.4.3 Frequency Dismbution: Language Data 

Nomal Diabetes/IGT Diabctes IGT Obcsity 
L%Flge (n = 85) (n = 108) (n = 45) (n = 63) (n = 3 17) 

Engüsh 
h w r  37 53 - 71 3 1 121 
Cpper 53 55 23 32 196 

S i d u  to die Food Frequency and Household Item data, an andpis was undertaken to detennine 

whcther the factor scores for the Language dan were a random sample hom a normal dismbution, 

and therefore satisfied the assumption of nonnality used for regression analyses. The Shapiro-Wilk 

test was specified in the SAS procedure and the results are presented with a stem-and-leaf plot in 

Appendk. The test for nomality demonstrated that the dismbutions of these two factor scores 

showed a marked d e p i e  Gom normal dismbutions. 

The W sntistics for the factor 1 and factor 2 dismbutions were 0.39 @ < 0.001) and 0.59 @ < 

0.001), respectiveiy. This indicated that the w o  dismbutions of scores did not foliow a normal 

dismbution. Therefore, log transformations were performed and the W sntistic was tested agbin. 

These methods were unable to improve the W statistic's test for normaiïty. The univuiate anaiysis 

showed that the data were generally birnodal and therefore the data were re-coded inro a 



dichotomous variable (as opposed to the q d e  variables used in the previous subscdes). This 

dichotomous vaxiable was created using the media. score for nomial people as the cut-off for 

'below' and 'above' the median value. The cut point was detennined using the results Gom the 

univariate anaivses of n o d  to determine the median value of the factor scores. Although 

disaibution problems were evident and were unchanged by uansfonnation techniques, linear and 

logistic regtession were s d  perfomed in keeping with the procedures Gom the 0th- nvo subscales. 

Howwer, the interpremtion of results focuses on the caregorical data andysis. (For Mi Language 

analpsis results, see Appencii!! G). 

Table 3.44 h g u a g e  Data: .-\na@ of Average Age and BMI by Factor Bi-Level Score 

Sfems (standard devinnons) forage and BAii among sample 

II Age 6 e W  BMI (kg / m3 

AU pdcipants 411 

Scx S[ales 
Females 

MALES: 
Scote on English Proficiency Scaie: 

Below mcdian 79 
;\bave median 105 

Score on Oji-Cree Education Scaie: 
Below median 125 
.\box median 60 

FEMALES: 
Score on Eoglish Proficiency Scaie: 

Below mcdian 80 
.\bave median 147 

Scorc on Oji-Cree Education Scaic: 
BeIow medim 159 
Above median 68 

Table 3-44 dispiays results of the descriptive analysic of age and BblI dismbutions with sm&d bi- 

levcl scores hom the SLHDP Language data. These data are also stratified by seir and are presented 

for both factofi. As expected, the average ages for men and women with English Proficiency scores 

above the median were lower than those English Proficiency scores below the median. Similariy, the 

average ages for men and women with scores abore the median on Oji-Cree Educacion were oIder 

that those with lower Oji-Cree Education scores. These observations c o n k  what is known about 

the elders of the community and th& increased exposure to the Oji-Cree dture.  



The average BMI for males with Engiish Profiaency scores below the median was hgher than the 

average BMI for males who scored above the median. This was consistent with the findings for the 

average age of these groups since the older group displayed an average BhlI greater than the younger 

group. This was expected, given that age is s@cantly associated with obesity (as rneasured by 

BRILI) in Sandy Lake and in the Canadian population in generaL'3 A similar association was not 

found within the male groups above and beiow the median for Oji-Cree Education scores. These 

scores differed only by 0.1 kg / rn'. 

The average BhLI score for females above and below the median for scores on English Proficienq 

and Oji-Cree Education were unespected. Here, the older groups displayed lower average BhfI 

scores chan the younger groups for both factors. This was opposite to the hndings from the male 

groups and also to what is known abouc the association between Bhn and age in the generai 

Canadian population." 

continu ou^ Datu Summu~ 

Resuits of logistic regression analpsis using factor scores as concinuous vaziables axe presented in 

Table 3.4.5. Increased proficiency in English, as refiected bp an increased factor score, was 

positively associated with the risk of each disease coodition after age and ses adjusment. These 

associations were stacisticdy significant in the cornparison of nomiai individuals to those with 

diabetes / IGT (OR = 1.8), IGT (OR = 3.0) to norrnal individuals at p < 0.05 and obesity at p < 

0.10. 

In contrast, inaeased Oji-Cree Education, as reflected by an inueased score on factor 2, was 

negativelp associated with Bsk (after age and ses adjusment) though only the association with 

diabetes reached a conventional level of statisticd s&cance @ < 0.10). 



Table 3.4.5 Langwge Dam Continuous Data 

Cnide and adjustedt odds ratios (05% confidence intemis) displaykg the relationship bemen  profiaency in 
Engiish and Oji-Cree Education and various h d t h  outcomes 

Diabetes / ïGT Diabctcs IGT Obesity' 
Factor (n= 108/ 85)" (n = 45 / 85) (n = 63 / 85) (n= 317 / 85) 

English Proficicncy 
Cnide 0.6 (0.5 - 0.9)L 0.6 (0.4 - 0.8)l 0.7 (0.5 - 0.9)' 0.8 (0.6 - 1.1) 
Adjusted 1.8 (1.0 - 3.011 1.4 (0.8 - 24) 2.0 (1.1 - 3.6)' 1.5 (1.0 - 7.3)' 

Oji-Cree Education 
Cnide 1.2 (0.9 - 1.6) 1.1 (0.8 - 1.7) 1.3 (0.9 - 1.8) 1.0 (0.8 - 13) 
;\djusted 0.7 (0.5 - 1.1) 0.6 ( O f  - 1.0)' 0.8 (0.5 - 1.3) 0.8 (0.6 - 1.1) 

t adjusted for age @ e m )  and seu ' significant at p< 0.05 
body mass index 1 24 kg / m' = significuit at p< 0.10 

" samplr sùe: (cases / controls) 

Crltegori~ui Data Summay 

Individuai factor scores for English Proficiency and for Oji-Cree Education were categorized into a 

nvo-level catcgorical and+ using scores abovc and below the median value for nomals. 
- --- 

Table 3.CG Lanpge  Data: Categoucai Data 

Unadjustcd and adjusredt adds n ios  (95?b confidence intervals) ciisplaying the reiarionshp between Languzge fzctor 
scores and various hcdth outcomes 

Diabctcs / IGT Diabctes ICT Obcsity' 
Factor (n = 108 / 85)" ( n = 8 / 8 5 )  (n = 63 / 95) (n = 317 / 85) 

- -- 

English Proficiency 
Cnide 0.6 (0.4 - 1.1) 0.6 (0.3 - 1.3) 0.6 (0.3 - 1.7) 1.0 (0.6 - 1.6) 
-.idjusted 1.1 (0.5 - 2.3) 1.6 (0.6 - 4.5) 0.8 (0.3 - 2.0) 1.3 (0.7 - 3.0) 

Oji-Cree Education 
Cnide 1.6 (0.9 - 39) 1.5 (0.7 - 3.1) 1.7 (0.9 - 3.4) 1.1 (0.6 - 1.8) 
.idjusted 0.6 (03 - 13) 0.4 (0.1 - 0.9) 0.7 (0.3 - 1.8) O.? (0.4 - 1.3) 

t adjusted for age ~~) md sex 
bodr mus index 2 34 kg / 

" samplt size: (cases / controIs) 

Results of the logistic regression anaiysis with the Language factors categorized above and below che 

median are presented in Table 3.4.6 Odds ratios refer to change in riçk of disease among diseased 

compared to controis at different leveis of exposure. The exposute in this analysis was the categorv 

score for factor scores (above or below the median). 



For this analysis, oniy one odds ratio value was significant at p < 0.05 and it is bolded in the table. 

The risk of each condition uicreased wirh English Profiaeny and decreased vtith Education in Oji- 

Cree, though only the association between diabetes and Oji-Cree Education readied statkucal 

s@fiance. The risk of diabetes was reduced by 64% for those with higher Oji-Cree Education 

once ndjusted forage and sel (OR = 0.36, p < 0.05). 

Wlde the results of the categoucal data analyses (Table 3.4.6) wtxe similx to those of the 

continuous anaiysis Fable 3-45), the treatment of the data as categoricd instead of conrinuous 

produced less reçula which were signibcant at die cont-ennonal levd of p < 0.05. \ m e  the 

catcgorization of the continuous data was done in ocder to improve the hck of nonnality in the 

distribution of the data, ic cnused a loss ofpower among the asso&uons. This can be seen in the 

reduced nurnber of statisticdy signifiant OR'S Li Table 3.4.G as opposed to Table 3.4.5. 



Chapter 4 

Conclusions and Discussion 

4.0 Introduction 

The ultirnatc objective of this study was to i d e n t i ~  which elements of accultur~tion were associated 

with diabetes, IGT or obesity. The data from the Sandy Lake Hcaltb and Diabetes Project were 

used to define and masure acdmation in the cornmunity of Sandy Lake, Ontario and were chosen 

based on a b i o c u l d  model of disease. The h t  m o  variables used in the analysis, Food 

Frequenq and Household Items have a biologic component - the former, n drrect Link wi th  disease 

and the latter an indirect liak via level of physical acaviry. In previous smdies, these biologically 

active ~ariables had e'rhibited assochaons Mth the disease processes under in\-estption. However, 

in a comrnunity undergoing such profound and mpid souai changes, c u i d  factors were ais0 

thought to be potenriai sources of disease. Therefore, although data from the Language section hd 

no knom biologic c o ~ e c t i o n  with diabetes, IGT or obesity and was therefore a purely culturai 

factor, it was included in the mode1 of disease risk as an indicator of indiridual cultural affiliation. 

The discussion in this chapter will highiight the results and measurement considerations of each 

subscaie as well as deiineate the importance of i n t eg ra~g  the anthropologie and epidemiologic 

perspective into a cohesive, bioculturai model of disease risk. 



4.1 Food Frequency Subscale 

3.1.1 DOBA~[ODEILVDIET~U)TODL~BETES? 

The ethnographie analysis which preceded the Sandy Lake Heaith and Diabetes Project detennined 

that the community of Sandy Lake dearly dis~guished benveen two categories of foods. "Indian 

foods" which consisted of bush meats and wild plants were considered healtby while "white man's 

foods" which encompassed 'junk foods' such as pop, candy and chocohte were perceived as 

~nhea l thy .~  In part, the present smdy was designed to determine whether consumption of ce& 

groups of foods were associated with diabetes, IGT or obesity and thereby ascertain whether a 

'modem diet' may be linked to the high prevalence of these diseases in the community. 

Previous work within communiaes rapidly a ~ ~ d n i n ~ g  to a host-society has focuscd primdy on 

phpical, behaviorai and socio-cultural risk factors for diabetes. Rcsearchers in this ara have 

suggested that diabetes risk is likely associated with a parciculat d i e q  pattern and that only a 

culturaily appropriate masure could uncover this h~Qthosis.56 However, despite this daun, only a 

smail nurnber of studies have investigated che risk of diabetes, IGT or obesity nrithin the context of 

 cult tu ration,^"^'^^ and fewer yet have demonstrated that consumption of parti& food groups 

mav be related (positit-ely or negtively) to the risk of diabetes, IGT or obesity wittun a rapidly 

accuiturating Fitst Nations ~ornrnunity.~."'. "' 

Despite these hvpotheses and the belief that diabetes risk is associated with a particuh dietarv 

pattern,56 the present scudy observed virtuaiiy no statisticdy signifiant association benveen the 

consumpaon of a modem diet and diabetes, IGT or obesity in Sandy Lake, Oncario. With the 

esception of a few associations which did not reach n conventional level of statktical sigaificmce, 

the rkk of diabetes rernained unchanged with kcrased consumption of three food groups 

(traditionai, healthv, or junk foods) which were found to characterize the locai diet These hdings 

were unezrpected given the dose relationship between diet and obesity, in parti& since obesity is a 

known risk factor for diabetes6* j" 

The lack of signrficant hdings was unexpected in hght of the - aibeit limited - evidence from p a s  

studies and what is known about diet and its effect on heaIth. For example, the hndiag that 

consurning traditional food had no association with an): of the disease outcornes was a surprise given 



the study undertaken by ODea in Ausualia of a group of Aborigines with diabetes who were 

exposed to a traditionai diet for a 3 month peri~d."~ In contrast to the typicai urban diets, the 

composition of the diet during this temporary 'reversion to a traditional lifestyle' was made up of < 

10% carbohydrates. This dramatic change in the composition of the diet demonsmted a positive 

cffect on blood glucose control. In addiaon, it was beiieved that the primary mediating factor was 

the positive influence that the traditional diet had on the patticipants' weight (participants lost an 

average of 8kg over the 3 month study p e r i ~ d ) . ~ ~  

Critics of OyDea's study could point out that any change in general activity couid have tesuited in 

improved insulin sensiavity due to increased physicd endeavors (hunting and fishing), however, the 

authots found that the level of physicd activity in the urban setting was not dramaticaiiy diffcrent 

Etom that of the pre-study period. Therefore, the authors reported that "the level of physical acti\-ity 

during the study period was not p&cuia.riy high.. .there was no correlation bctween Icvel of 

physicd activity and improvcment in any of the membolic parameters."n5 The hdings from the 

present andysis with regard to traditionai food consumption are therefore unable to conhm the 

hndings Gom Ausualia. Consumption of high amounts of traditionai foods in Sandy Lake, Ontario 

disphycd no protection from diabetes or IGT and ody a satisticdy insigmficant association with 

obesitv. The effects of phvsicai activity will be considered under a hter section. 

Any inconsistency between the Sandy Lake and Ausmiian studies ma? have also been the resuit of 

differences between communities in the extent co which naditionai foods were used. Gittelsohn," 

who conducted the ethnographie anaiysis wkch preceded the SLHDP, found that ttaditiond foods 

were eaten infrequentiy in conjunction with traditionai nctitities and that a high level of traditional 

food consumption did not suggest that other ttadi~onai customs were comrnoniy practiced.*," In 

Sandy Lake, game-huuting and hhing have become uncornmon primarp methods of g a t h e ~ g  food, 

and bush meats and d d  foods are most commonly consumed during frequent big catcred 

communiq feasts.* Therefore, highIy active Iifestyles may be more uncornmon in Sand? Lake and 

the consumption of traditionai foods may not necessarily be assochted with a highly active 

traditionai lifestyle as Is the case in the Ausualian study. For the purposes of this study, a hrgh 

consumption of t tadiuod food does not represent an active lifestyle or suggest a Luge extent of 

traditionai customs in one's iifestyle. 



h o t h e r  unexpected observation from the present analysis was that no association was found 

between the risk of diabetes, IGT or obesity and a hrgh consumption of junk food. This r e d t  was 

surprising for the foiiowing reasons: a) the diet of this native communiy has changed dramaticaily 

over the past 50 years and this change bas dosely followed the rise in the prevaience of diabetes. -1s 

the ethnographie analysis observed, community mernbers believed that the incorporation of the 

'white man's diet' into native culture was linked to this rise in diabetes and ~ b e s i t y ; ~  b) The junk 

food subscaie was made up of items high in simple sugars, high in fat and low in dietaq fiber, which 

according to TroweU's hypothesis, is associated with diabetes in susceptible populations." 

The association between &abetes and diew-tiber depleted foods was c o n h e d  by lvolever and 

coiieagues in an andvsis of t!!e Sandy Lake data. They determined that a 1 standard devïation 

increase in 6ber intake reduced the risk of having diabetes by 3906." The main diffetence becween 

the d i e q  anaiysis Gorn the present smdy and that of Wolever and coiieagues was the choice of 

instrument used as weii as the inclusion / excIusion criteria. Wolever's anaiysis used data Gom the 

24hour dietary recd while the present study used Food Frequency data exclusit-ely. This difference 

in data collection may account for the difference in tindings: a %-hour recd sWey does not reflect 

an individual's long-tenn intake since food intake my v q  widely Erom &y-to-&y; in conuast, a 

Food Frequency questio~aire is designed to detect such long-terni d i e t q  In this case, it 

was advantageous to sacrifice the precise rneasurement of food intake Gorn a single &y for the more 

aude measurement of diet over an extended period of tirne in order to gauge o r d i n q  die- 

habits. Furthemore, if significant assockaons were to be obsert-ed, the real effects were Iikely to be 

men stronger than those observed due CO the difticulq in obtaining accurate d i e q  intake 

measurements and therefore a dilution of the actual asso~i;ltions.'~ 

Gittelsohn and coUeagues ais0 used the Food Frequency questionnaire data in order to anaipe 

d i e v  patterns and create a subscale of scores on various food groups. Hotvever, uniike the present 

andysis, Gittelsohn and colleagues' measure of id food consumption demonstrated an association 

with both diabetes and obesity." These fïndings provided evidence that the Food Frequency 

instrument was a valid masure since it was able to detea statisticaily s@cant associations with 

diabetes and various food groupings. 



The lack of sirnilari. in the 6ndiags between Gittelsohn's study and the present analysis can be 

surnmarized as foilows: First, Ginelsohn used data from the entire community for factor anaiysis of 

the dietary data in order to identify food groupings (N = 728 participants) and the results produced 

seven dietary scales.* The present anaiysis used on9  aduits (n = 411) and factor analysis of the 

Food Frequency data resuited in three dietary scales. Second, aithough Gittelsohn and coileagues 

acknowledged that there was a difference in the diet reported bemeen those newly diagnosed and 

those previously diagnosed with diabetes, both groups were included in rheir andysis." The present 

analpis esduded people with previously diagnosed diabetes due to the potenual for over-reporthg 

positive lifesqle behaviors associated with good earing habits. The exclusion of previously 

diagnosed participants from the prcsent analysis accounted foc a great deai of the difference 

reported benveen these two smdies. This was c o n h e d  by Girtelsohn and colleagues who 

suggested chat when previously diagnosed individuals were exduded from the 'case group', no 

significant hdings were observed." This was contrary to what was expected by these researchers 

since thev acknowledged that those aware of their condition (chose who had been previously 

diagnosed with diabetes) were more Iikely to report aitered dies and therelore have less suong 

associations Nith diabetes, IGT or obesity." 

The hck of consistency between previous anaiyses of diet in Sandy Lake and the results of the 

present factor analyses of the d i e q  data, together with the inability to c o n h  the hdings of 

previous smdies of diabetes and d i e q  intake, suggest that the factor analyses of the dietary data 

have not added to the understanding of the association between diet and the prevalence of diabetes 

in other cornmunities. This indicates that using d i e q  factors ma? not be the most effective way to 

look at associations bemeen diet and disease. It appears preferable to directly smdy associations 

between disease and food numents for which there is a prior biologic hypothesis p r e d i c ~ g  an 

association between diet and disase. Factor anaiysis was helptüi as a method to better understand 

which foods were eaten together in this cuIturai setting. Further investigation into food numents 

wvith known biologicai associations with disease ma? use this knowledge of food groupings to help 

assess the risk of consuming foods commoniy eaten mith those aith known biologicai importance to 

the disease process. 



4.1.2 SERW LIPIDS .m DIET IN S . m x  LUCE 

Prior to the smdy bp Hodge and coiieagues in Papua New Guinea, research showed unifody low 

cholesterol leveis arnong the hlelanesian However, after investigating three 

communities with v h g  levels of urbanizntion, Hodge reported that low blood cholesterol Ievels 

were no longer proteccing the Melaneska population Gom coronary h a r t  disease. It was found that 

the prevalence of dysiipidernia was increaseci, as was the rate of hem disease." Tbis group also 

found that k h e r  fat tntake was associated with inaeased blood lipid le& and tbat the higbest fat 

ïntake was found among the most acculturated comrn~nity.~'*~ These hdings were of interest 

bccause like the communities in Papua New Guinea, die Oji-Cree community of Sandy Lake had 

historicallv been thought to have a good community lipid profile. 

Hodge dso hund that the nird participants were leaner and had a lower prevaience of diabetes than 

th& utban couatcrparts, a bding whicb indicated that some protection was associated wih the 

uadiuonal lifesryle whch was chuacteristic of the h~ghland natives of New G u i a ~ a . ~  It was 

suspected that withia che Sandv Lake sarnple, a similar fïnding wodd emetge; those who consurned 

a diet high in mditional food would demonstrate protection fiom dysiipidemia due to the 

hvpothesis that a traditional diet represents one aspect of a traditional Iifesqle which includes a hgh 

level of phvsicd activiv. Therefore, it was hvpothesized chat a diet hgh in traditional food would be 

associated with low levels of dyslipedemia while a diet high in junk food would be associated with 

high levels of dyslipidemia. 

The current invesqption found that there was virtudy no st&tically s@cant rehcionship 

between an? of the food groupings and blood lipid IeveIs; the consumpaon of a diet high in junk 

food or a traditional diet displaycd no associaeion with any of LDL, HDL, total cholesterol or 

mglvcedde levels even once adjusted for age and sex. Therefore, while it was possible that the 

Saadv Lake communitp bad not been exposed to the high fat diet which ctiancterizes the North 

.%nericm diet for a suffiuent amount of time CO have had a aoaceable effecr on blood lipid levels, 

the current tinding indicated that there was no detectable association berneen scores on the Junk 

food, Healthy Food or Traditional Food subscales and blood iipid levds. i-iowever, und a follow 

up studp of the Sandp Lake community is perfonned (one is cutrentlp being designed), there wiii be 

no wav to detect whether the lipid profiIe h s  remained unchanged with coneinued esposure to these 

acculnuarive processes. 



There were other considerations which ma? account for the discrepanq between the present resuits 

and Hodge's tindings in Papua New Guinea. Fmt, Hodge and coiieagues found correlations 

between their mesures of modemity and diet when d i e q  intake was measured by total calonc 

con~um~tion.~" In the curent study, there was no wav to eseimate the average da$ caioric intake 

and furthemore, no adjusment for total energF intake was made since there was evidence that 

adjusting for energy intake within the d i e q  data in Sandy Lake would not have improved the 

slgniticance of the tindings; Wolever used two methods to adjust the SLHDP 2Chour dietary recdi 

data by energy intake and found that neither resulted in a significant difference £rom the unadjusted 

analvsis." In theory, knowledge of t o d  calorie intake would have had its advanuges Cor 

determinhg the possibility of a genetic susceptibility of a community if consurnption of a iugh 

calorie diet increased the risk of diabetes, IGT or obesity regardless of the foods being eaten. ,is 

proposed bv Neei, this genetic characteristic would have once offered a sllIVival advamage, but is 

now associated with diseases of disordered metaboiism such as diabetes, IGT and obe~ity.~' 

However, without an estimate of long terni cnergy intake and with the ecidence €rom Wolever's 

anaivsis, no adjusunent was made for eaergy inmke within the Food Frequency data. 

Thus, as was considered in rehcion to the hck of association benveen the three dietan; factors and 

diabetes, IGT and obesity, it mav be that the thrce dietary factors identified by factor analysis are not 

those which are biologicdy irnpottanc dcterrninants of blood iipid levels, such as energy, fat or fiber 

intake. 

4.1.3 DIET AS RISI; F-ICTOR 

It is widelv believed that the iugh rate of diabetes in First Nations comrnunities around the world are 

due to recent Lifesqie changes associated with diet and physical activity acting on a suscepable 

genotppe.43*n7 Dietary intake may be considered a direct biologidp active risk factor for obesit). due 

to its causative, physiological association with weight gain. -4 directiy bio-active risk factor like food 

i n d e  is ctpicdv coneiated with the prevalence of obesit). and obesity is in rime related to the risk 

of diabetes and IGT. Therefore, for this studp, obesity was not considered a confounding variable, 

but rather a mediating factor on the biologicd pathway between diet and diabetes. Obesity was 

therefore treated as a health outcome and not as a confounding tariable and d i e q  data were not 

satified bp the presence of obesity. 



Non-biologicaliy active rkk factors are aspects of the social environment which rnay be associated 

with biologicaily active factors, but without any direct biological activitty chernselves. For example, 

within developing countxies, obesity has been associated with factors related to modernity such as 

education, sophistication O €  housing, type of employment, and durauon of residence in ~II urbm 

centre. While there is a considerable body of lirerature on the relationsbip betrveen non- 

biologicaiiy active risk faccors and the overd prevalence of diabetes or obesity, there are few studies 

which measured the reiationship berween biotogicaiiy xave risk factors for diabetes or obesity 

within the coatext of a Fit Nations communitv. W e  there may be advanmges to studymg these 

'non-biologicaily active' cuiniral determinana o f h d t h ,  ulcimately, directly biologicaiiy active Factors 

are impomnt co anaiyze in order to plan intervention sctategies and wellness programs. 

However, there are relativcly few studies whidi  have looked at diet - axgubly the mosc direcdy 

'biologically active' of the three elemcnts O €  acdturation used in this anaiysis - among First Nauons 

communities and how changes to a communiry's diet have eifected the risk of diabetes. The 

amiable research has found some evidence of associations between diet and ciubetes, however, the 

hdings have been inconsistent and difficult co generalize auoss populations. For esample, dietary 

fiber and procein intake was h\-esely assoüated wvith the risk of newly diagnosed diabetes in Sandy 

Lake." In ;\us& Aborigines it was found thar decreased total energy intake was assoâated wich 

improved bbod glucose control:' In cornparison, the SLHDP determined diat there were no 

sigaificant effects on &k from energy, fat, smch or simple sugar~.~' 

\Yrhile no biologicdy active or non-biologicdy ac t i~e  i sk  faccor has been universaiiy linked to 

diabetes or obesitv in the First Nations ccimmunities studied, there are simii4ties among these 

communities which allow for certain generalizations. For example, as described in Chapcer 1, the 

Pima Indians have the highest recorded cotnmuniy rate of diabetes in the wodd pet they consume a 

diet similar co that of the g e n d  popuiatioa of the u.s." Similady, the people of Sandy Lake no 

longer relp on game hm- or &hg for t k  ptimary source O €  food and with the availabrlity of 

stote-bought Çoods, the diet available to dis isolated cornmunity is similar CO that of the average 

Canadian in an uxban settiug. However, like the Pimas, the Oji-Cree of Sandy Lake dispiay a rate of 

diabetes which surpasses the national average rate of diaberes in the Canadian population. This 

&plies that aspects of the diet map be Iess important than the change in the d m e  with regard to 



the food gathering processes or perhaps that genetic susceptiiility, as described by Neel, increases 

the risk of diabetes among Native North Americans when they are exposed to the Western diet?' 

The hypotheses put fonh in the present study daimed that a 'modern diet' was contributhg to the 

rise in the risk of diabetes in Sandv Lake, Ontario. This was either due to the actual consumption of 

various 'high risk' foods, or a low consumption of certain 'protective' foods. However, the risk of 

diabetes, IGT or obesity was not s@can@ iucreased m+h increasing consumption of a modern 

diet; similarly, no food consistentlv demonstrated a protecuve effect. It has been hypochesized by 

Dressler that ~ e r h a ~ s  parti& aspects of the diet -y have been less important than the rapid 

change in diet and the secondq consequences as a result of that shift in the food supply.jb In other 

words, since hunting and activeiy gathering food has become obsolete, the kck of any necessary 

physicai achity for survivai, acting on a susceptible genotpe, may be contributhg to the inuease in 

the pret-aience of diabetes and obesity. 



4.2 Labot-Saving Devices (Househoid Economic Items) 

4.2.1 W-+S THE POSSESS~ON OF hIODERN HOUSEHOLD ITEL\[S A ~ S K  F.+CTOR FOR DLIBETES? 

The Household Items questionnaire £rom the Sandy Lake Health and Diabetes Project was designed 

to assess souo-econornic statu in the absence of standard indicators (e.g.: s a l q  scale, home 

ownership)."' For the present study, the Household Items questionnaire provided inforniauon on 

the extent to which individu& accumuiated &or-sa+ dences for either tradirionai or modem 

activities. It was hypothesized that the possession of modern items was associated with an k e a s e d  

tisk of diabetes and obesiy due to the likelihood that such items reduced physicai activity and 

promoted sedentism. In addition, it was thought that the possession of traditional items iadicated 

an adherence to a mditional way of iife and subsequendy that individuais tepotàng n tiigh degree of 

these items had a greater amount of physicd activity in cheir l ins due to the heightened level of 

activitv which charactebed the maditionai Oji-Cree existence relative to che qpical North American 

existence. 

It was hr-pothcsized that a greater risk of diabetes and obesity wodd be associated with the modem 

items subscde and that a decrmed risk of diabetes and obesity would be associated with rcporting 

greater amounts of uaditiond possessions in the home. 

Some resdts fiom chis section were unexpected but not uneqhabIe .  Fkt, as h!~othesized, 

possession of modem items was associated with an increased risk of diabetes, IGT and obesity, a 

hd ing  which supports the cheocy that these items may reduce physicd acakity and dtimately, that 

thet- rnay Iead to diseases ofdisordexed menbolism such as diabetes and obestq. However, the 

possession of items for traditional nctiGities was also found to increase the risk of diabetes, IGT and 

o b e s i ~  The elidence snongiy suggested that a high score on either the modem or traditionai scale 

increased the tisk of diabetes, IGT and obesity. 

This led to a reinterpretaaon of the undedying factors wbch made up each of the scaies. Originaliv, 

it was h~pothesized that the items on each scale represented the possession of either traditional or 

modern items. However, on second evaluation, it was reaiized that the items fiom each scale were 

di modern items; they were not handcrafted, passed d o m  h m  generation to generation or the 

resdt of a cuitural or historiai uansition. In fact, the majority of the items on bot .  the modern and 



traditional subscaies were labor-saving devices designed to sueamline the activity for which they 

were designed. These hbor-saring devices likelv reduced the amount of physicai activity needed to 

perform each task, whether the task was traditionai or modem. Viewed in this Iight, it was therefore 

reasoaable thnt scores from both the traditional and modem items subscales were associated with an 

iicceased risk of hedth outcomes k e  diabetes, IGT and obesity. 

The possession of labor-saving devices (for any purpose) could potentiaily have resulted in a 

reduction in daily physicai activity. Funherrnore, within populations believed to be suscepable to 

diabetes and o b e s i ~  any variable chat may be assodated with a reducaon in physicd activity may 

bave led to an increased tisk of obesity. Therefore, a deuease in physicai acuvity could l a d  to an 

incrase in the community-wide prevalence of diabetes and IGT. 

Results lrom three separate studies of First Nations communiaes undergoing rapid acculturation 

have documented the influence of obesity on the prevaience of diabetes. First, Hodge's study of 

Melanesians of Papua New Guinea showed that modeniity was characterized by reduced physicai 

activity and h t  modemizaaon was a significant predictor of obesity and diabetes.* Like the 

SLHDP, Hodge's analysis was a aoss sectional smdy which attempted to idenufy tisk factors for 

diabetes through a communitv wide questionnaire. Biologicai measures such as blood glucose and 

s e m  lipids were taken during the individuai level interviews. However, unlike the m e n t  andysis, 

the Ievei of modernity was dehed  by community affiliation; four separate cornmunities were 

surreved and the degree of modernizaaon varied among the villages. The degree of modernization 

was based on each village's prosimity to the coastline? 

O'Dea tested the concept of implementing a traditionai lifestyle as a means to improve diabetes 

controI in a smdr of Austraiian Abotigines. In this study, a prospective design was used to show 

that the implementation of a physicdy active lifestyle improved the measures of diabetes conu01.~' 

O'Dea's snidy conduded that a heaith sttategy which promoted an active lifestyle could ptotea 

agahst obesity as wd as new cases of d iabe te~ .~  However, O'Debs study could be criticized for its 

assertions thac revening the urbanizaaon process should ïmprove di aspects of diabetes." 5 e  it 

was important to promote the benefit of leading a uaditional lifestyle, O'Dea's analysis fded to 

show how risk of disease may ~ a r y  based on culturai af&tion. The actual improvement in blood 

glucose control was iikely mediated by the increase in physical activiv which resulted in weight loss. 



O'Dea succeeded in showing that by increasing the level of physicd activity, an individual's blood 

glucose can be improved and sometimes kept within normal limies. However, tbis study did not 

masute the acnial activity in the community nor did it determine whether those who engaged in 

cegular phvsicd a c t h i ~  had a Iower prevalence of diabetes or improved blood glucose conuol. This 

was an important study because it demonsmted chat te& physical actitity couId improve the 

sytnptoms O €  diabetes wihn a cotlltnunity believed to be susceptible to this diseast. However, the 

snidy was unable to demonsuate how vaiables in the cornmunity can be usehl in detenriuimg an 

individual's level of acatity or how r d  iifestple acavities in the comrnunity can protect agarnst 

diabetes. 

ln conmst, the present study acternpted CO draw parallels between personal possessions and the risk 

of diabetes, IGT and obesitv. Most importandv, this andysis demonstmced thac possessions with 

separace cultural affirions predicted isks for diabetes, and obesity. In combination with O'Dm's 

hdings, these resdts suggest that there m y  have been a difference in Lcvel of activity between 

those with different cultural a fb t ions  and more importantly, that health outcornes v q  based on 

those aftiliatioas. This is relevant for desigmg culrui.dy specific hedth promotion strategies in 

First Nations cornmunities. 

Dressier's studv of the htississippi Choctaw was similiu to the present anaiysis as it used a lifestyle 

questionnaire ro determine the level of acdturacion and results were rehted to hedth measures 

made concunentiy. In dis  comrnunity-wide Surrey, a 15-item 'stvle of lifc' scale assessed (among 

other variables) the accumuIation of consumet goods. ,i posiare association mas f o u d  benveen 

atTcrage glucose levet and scores on the style of life scale and a negative association was observed 

with physical activity.j6 These resuIts confkmed Dressler's hpothesis that accuIniracion, a concept 

which induded such socioculturai factors as the actlltnuiation of consumet goods, was assochted 

with an increased risk of diabetes and obesiq within the Mississippi Choctaw- communi~y.'~ 

Dressler's smdy demonstxated ha t  ;in important association might e'iist between modem items 

within a once traditional communiq and diseases of disordered metaboikm such as diabetes, IGT 

and obesitv. The present snidp took this one step further by demonstrating that the possession of 

h b o r - s a q  devices iaaeases the risk for these diseases, but a h ,  that labor-sanng devices of anp 

kind, regardless of k i r  c u i d  afhliation, may increase the risk for diabetes, IGT and obesity. 



4.2.2 W.XS THE HOUSEHOLD ITEMS VWIBLE A ~ O S T    SURE FOR PHYSICU AcT~'ITY? 

The association between iabor-saving devices and diseases of disordered metabolkm was likely 

mediated via the influence of iabor-sa- devices on reducing the average physicai a c t n y  required 

among the communiy members. For e.xampIe, the traditionai scale induded such items as a motor 

for a boat and skidoos. Each of these items represents the modemization of the process for ftshing 

and for hunting. While the cardiovascular benefit of exercise in generai is weii documented, it can 

be assurned that those who have corne to rely on labor-saving devices for simple da$ chores do not 

benefit Erom any physical endeavors usually associated with these acavities. hloreover, within a 

communiry susceptible to obesiry and dhbetes, it cm be assumed chat any physical activity could be 

beneficial on weight and diabetes management. 

Since the SLHDP gathered data on individual fitness level though the sub-maximal step test, 

deterrnining the association between this variable and the subscale scores for iabor-saving devices 

demonstrated how weii the Household Items scde scores estimated an individuai's level of physicai 

6mess. In fact, no association wns obsert-ed bctween Kousehold Item scores and the VO, scores 

€rom the submavimal step test. 

InitiaUy, this ma? suggest that an association between possessions of hbor-saving de\ices and fimess 

level did not esist since those who rely heady on these items should dso demonstrate a low level of 

physicai activicy in theu iifescyle. Howet-er, the hck of association observed between these nvo 

variables may be eqiained in part by methodologicai considerations. First, the smal ssample size 

and smct inclusion criteria fiom the step test resulted in a group which was younger and hedthier 

than the sample chat p-ated in the househoid suc-ey; ody 66% of those who completed the 

household surt-ey also completed the step test. A further complication stems from the fact that o d y  

one individual completed the household quesaomake for an entire household. ïhis impiies that an 

individual's l e d  of e-xposure was defined by the person (usuaiiy a parent) who completed the 

survey. The predominance of young adults s td  Linng in th& parents homes complicates this issue 

since this group would be most likel'; to have traditional or modem aftiliations which were different 

Gom those of their puents. It had been suspected chat a strong cohort effect was evident in the 

comrnunttv in which the older generations were more doselv tied to the traditional customs while 

younger adults held less affiliation with the traditional way of life. Therefore, any reported 

possessions that had a traditional affiliation ma); not hare a d ?  been used by the younger 



generations, but merely been in the home and reported by the eiders. This measurernent error 

wouid have biased the results towards the n d  so that those reporting a high amount of traditionai 

possessions wouid have showed littie ciifference Eiom those reporting high modem possessions. 

Further research wouid be needed to detemine whether an individual's use, rather than the 

household possession of, labor-savmg devices either reduces physical activity, or is related to risk of 

diabetes, IGT or obesity. 

The Household Items variable was not considered a purely biologicaiiy active variable since it was 

not proven to be a pro. measure of level of physid  fimess. In addition, there is no evidence to 

suggest that variables measurlig houschoId possessions are part of the pathophysiology of diabetes. 

Despite this, the Household Items subscaie score was a s@cant risk factor di three diseases 

smdied; a dear association was found between the accurndation of modern items for either 

traditionai or modem activities and diabetes, IGT and obesity. -4lthough t h  vuiable showed no 

st3tisticd evidence of appro'timating a r d  biologicai variable (VOA,  and thus, rnay not be 

considered a completely bio-active variable, the sarnpiing biases may have made the detection of any 

relationship between household items and level of physicai hmess (VOA unlikely. 

In part, the possessions variable rnay be considered an indirectiy bio-active variable due to its likeiy - 
yet, unproven - association with reduced physid  actitity. However, more iikely, it may be an 

indicaror of culture in the home, which does preàict risk, independent of the 'bio-active' component 

of physicai activity. 



4.3 Language Subscale 

The studies of diet demonstrated that pre-e-xisting evidence of a direct biologic link to diabetes was 

not sufficient to dernonstrate strong associations with the prevaience of diabetes, IGT or obesiq in 

this cotnrnuni y. The resuits from the Language section suggest that a purely cultural variable, 

despite being entkely non-biologic in nature, may be important in assessing the risk of diabetes in 

the community. 

Information obtained frorn the Langwge section was quite different from that denved from either 

of the previous sections on Food Frequency or Household Items. Fust, every member of the 

communiq who took part in the SLHDP completed the Language questionnaire, and therefore, data 

Gom 100°/o of the respondents was included in this section of the analysis. 

Second, Tanpage Proficiency' was a purely cultural variable with no known biologic association 

with the prevdence of diabetes or obesity. In contrast, both food consumption and hbor-saving 

devices ma? impact heaith direcdy (or indirectiy, at ieast). Previous smdies have shown that a 

specific diet as weii as the extent of accivity in an individuai's lifes~le may each impact long r em 

health. This inchdes an increased risk of diabetes and obesity, particularly wvithin a community 

believed to be susceptible to diseases of disordercd metabolism iike Sandy Lake, Onta~io.'."" l 5  

Third, the Language subscale was composed of purely North Amencan items on factor 1 and purely 

Tradiaonal items on factor 2. This separation of items dong culturai liaes was not demonstrated in 

either of the previous two sections. For esample, the d i e w  subscale included a t h d  factor cded  

"Healthv Foods" which were not chssifiable as one of either 'modem' or 'mditional' items; the 

Household Items bctors were aii  considered 'modem' items and ody the activitp for which they 

were designed were distinguished as either traditional or modem. Only the Language items were 

catcgorized as 'Oji-Cree' or 'English' - corresponding directly to traditional and modem culture. 

These two distinct factors belped to demonsuate the risk of diabetes, IGT or obesiq as the7 related 

to cdtural afBiation in the community. 



Cultural affiliation bas been dehed in previous studies using sociocul~~al  parameters such as 

household possessions, exposure to mass media as weil as other pro? measures which tepresent 

assunilacion into the rnainstream -or host - c~iture . ' .~~ '~ However, no smdy was found in the 

iiterame which desuibed the association between language proficiency and diseases such as 

diabetes, IGT or abesity in a First Nations commmity. In fact, within the e X k ~ g  lirerame, lide 

emphasis has been placed on language abilia and no snidy has been found in the medicd litmature 

which measuted ianguage proficiencv as an indicator of culturai afhliation. Therefore, wMe the 

present study provided an estimate of the risk associated with an individual's proficiency in either the 

English or Oji-Cree language, it suggests that ianguage is an imporrant indicator of culturai afhliation 

and may therefote be used in future studies to estirnate the association between disease risk and 

culture in First Nations communities. 

The hdings Gom the Language section also helped to conhm die initial hypothesis that exposure 

to Oji-Cree culture (as measured by the Oji-Cree Education subscde) was assoaated with a reduced 

risk of diabetes. ,\lthough not reaching a conventional level of statisticd significance, it is important 

to note that both IGT aad obesity demonstrated negatkte ~ssocktions with the Oji-Cree subscale as 

wel. If, in fact, some eiement of the Oji-Cree culture provides protection €rom diabetes and obesity 

and ths protection is related to the Oji-Cree Educaaon factor, dien it is reasonable to assume that 

the utilization of traditional teachings and the promotion of an Oji-Cree Education codd serve as a 

focal point to hedth promotion suacegies in the communiq. 

CorrespondingIv, the positive association between diabeces and obesity and the English ProGaency 

scores provided evidence h t  an individual's dnzral affihtion with the North .-\rndcan culture, in 

some war., increased the risk of diabetes, IGT and obesity. W e  the results from diis section were 

not al statkticaily swficant, the association between diabetes and English Profiüenq scores were 

as suong as the ssockuon between Oji-Cree Education and diabetes, yet, in the opposite direction. 

This hdmg would W e r  support stroug Oji-Cree content in the school c u r r i d ,  as weii as 

communitv-wide promotion of mditiond activities. .Uthough the ianguage M b l e  has no known 

biologic associations wih disease, increasing diildren's exposure CO traditionai language and customs 

wodd hopefullv Iead to the promotion of other, biologicallr active aspects of lik which mav 

promote health and dl-beiag. 



The lack of statisticaiiy s+cant hdings within the Ianguage results might be expiained by rasons 

other than m e  nuii effects. The associations demonstrated between scores on the Language 

subscales and diabetes, IGT and obesiv rnay have been 'diluted' by the confounding effect of age 

and its relationship with diabetes prevaience in the comrnuniq. In particular, a strong cohort effect 

was evident in relation to three age groups in the communiq: For example, those over 50 years of 

age were not educated in residential schools and maintained strong traditionai connections. This 

group was most likely to be affccted by diabetes and IGT because of thek age.' Those 30 - 50 years 

old had little Oji-Cree education due to the implemeatation of residend schooling during the 

rniddle part of the 20'~ c e n q .  However, chis group had highet rates of diabetes and obesity during 

die SLHDP rehtive co the younger groups in the comrnunity because of th& advmced age - the 

rates of diabetes were found to inuease steadily with age in both men and women in al age groups.' 

Finally, those under age 30 were the most evposed to and influenced by Western media. This group 

had received an education most s& to that of a tvpicd Notth American & d u m  - with ody  

minimal Oji-Cree content. However, despite having the strongese socio-cultural ssimilarities with 

th& 'North American' counterparts, the prevalence of dibetes and IGT was more than double the 

national rate for this same group (10.0% in Sand? Lake compared to +"'O in the generai Canadian 

population in this same c~hort).'~ Therefore, the presence of high rates of diabetes, IGT and 

obesitv and the la& of a normal distribution of scores from the Language subscaie w i t h  young 

(C30) and old age groups (> 50), might hare resulted in a dilution of the measutable effect. 

Etidence of a strong age-rehted effect cm be seen in the h a t i c  difference in die risk of disease 

before and after the Language data were adjusted for age and sel. This is demonsuated lrom the 

tabIe of adjusted odds ratios found in Chaptcr 3. Generally, the adjusted odds ratios for the 

Language subscaie scores were less strong and opposite in direcaon £rom the unadjusted rates. This 

rnight be indicative of a very strong effect honi age (and i5om sex). This strong confounding effect 

might be improved with a stratitied analysis of each age group, yet the small sample size would 

predude separate factor analyses on each of these subgroups. 



The reliabiiity of a factor describes the consistency of the scores that are obtained on the observed 

variables. ,.\n instrument is said to be reiiable itit  k shown to provide consistent scores upon 

repeated administration. Coef iaenta  d be high when the items chat consatute a particular scaie 

are highlv couelated with one another and the generai d e  of thumb is that a scaie requires at least 3 

items in order to attain a standard level of reliabili~. This is a component of 'Hatcher's Criteria' for 
- 

simple structure. ' 

In the case of the Language subscde, the criterion that at least 3 items be induded in a given factor 

was not satisfied. O& 2 items were induded in the Oji-Cree Education subscale. However, the 

p r i m q  purpose of including at least 3 items on a given factor is to ensure that a sufficient level of 

scale reiiabiiity is attauied.7; In fact, this factor scored higher on the coefficicnt-a test than any other 

subscaie in che andysis. 

Thus, despite its apparent breach of Hatcher's criteria for simple structure, the Oji-Cree Educaaon 

subscale was considered a reiiable factor for the following reasons: hrst, 'Language' was easiiv 

measured from the questionnaire and dam was collected on 1009'0 of the SLHDP participants. 

Therefore, the raw data was complete and likeIy to display Little error. Second, the finding through 

reliability testing showed that the subscde maintained an exuerneiy hrgh degree of accuracy 

(coefficienta determination). Last, random error within the ianguage data wouid have reduced the 

measured association between the Langwge scales and disease toward the n d ;  therefore, the m e  

association wouid likely be even suonger thm that obsen-ed here. In fact, the actuai association 

between Oji-Cree Education and diabetes might be even stronger than what was teported in 

Chapter 3. 

Therefore, using theoretid raaonaie and intuitive sense, the Language subscde that measured Oji- 

Crec Education was considered reliabie, jusûfwig its use in Wet analyses. 



4.4 Sample Size and Power Calculation 

The sample size and power calculations for each subscale and factor are inchded in Table 6.7.1 in 

the ,4ppen&u and frequency values may be found in the frequency distribution tables Erom Chapter 

3. In each case, a power of 80% and a significance level of 0.05 were used to determine the 

minimum number of cases needed to detect a s@cant difference between the cases and non- 

cases. The  chl les sel man'^ formula for a case-control design was used to detect the number of cases 

nceded. More information on the sample size determination and power caiculation rnay be found in 

the Appendiu, section 6.7. 

The sampIe size estimates for the number of cases needed to detect as significant differences 

between cases and non-cases on the magnitude actuaiiy observed Li the study expiained why there 

were mostlv n d  results for the food Gequency subscales. There were insufficient cases to detect a 

signrficant difference between all of the associations. 

The number of cases included in the Household Items secaon was sufficien: to detect a reai 

association with a power of 804'0 and a significance level of 0.05 for most of the associations. The 

modem items subscaie demonstrated a s e c a n t  effect in each unadjusted association and in aU but 

the IGT group, there was a suffiacnt number of cases to detect a reai association. For the 

traditional subscaie, the nul hndings are expiained by an insufficient number of cases to sa&$ a 

power of 80% and significance level of 0.05 for the magnitude of effect involved. For the âiabetes 

or IGT group, 144 cases were needed and only 92 were avdable; for the diabetes group, 294 cases 

were oecded and oniv 38 were avahble; for the IGT group, 98 were required and only 54 

participated and for the obesiy group there were only 249 a v h b l e  for a group which required 

8,508 panicipants. 

For the Language Data, there were insufficient cases to detect a reai association for alI categoricai 

analrises. This helped to explain why orily one odds ratios was s@cant at the 0.05 lei-el fiom diis 

analysis. The significant value demonstrated a strong protective effect fiom Oji-Cree h p g e  (OR 

= 0.40). The remainllig Eindings from this secaon, though statistidp non s@cant and chough 

not reaching a suffisent level of power did stdl suggest a protective effect Gom the other disease 

outcomes as a resdt of reporting a high Oji-Cree Education score. 



4.5 Futute Resevch and Lessons Leatned 

4.5.1 V L I B I L ~  OF THE BIOCULTURU MODEL OF DISUSE tx F m  N;\TIOXS 

W i c b  a Fit  Nations community, culture and tradition pervade the practice of medicine and the 

promotion of health as well as the idealistic Fision of a heaithy iifestyle. On$ an integrative 

approach wtiich spthesizes biomedicine with traditional beiiefs of disease prevention and 

management can produce effective weiiness strategies. 

The approach used in this study combined the biology of disease with cultural risk factors. This is 

not a new strategy; this was the foundation of the thri. genotype hypothesis proposed by Neel in 

1962. His belief was that gene(s) once advantageous to survival now render its host susceptible to 

obesity and diabetes due to the surplus of food characteristic of present day North Arneri~a- '~~~' 

Neei's mode1 provided a Eramework within which cultural risk factors acted on a geneuc 

susceptibrlrtv to disease. 

In dis studv, several hndings contnbuted to the Eramework described by Neel. First, despite a 

biologic link to diabetes and obesiry, die hnding that food intake was a poor predictor of discase 

outcome suggested that the predence of diabetes and obesiry in the community is affected by more 

than diet alone. This may point to a genetic susceptibility to disease or to some other risk factor. 

Second, the existence of an a purely non-biological risk factor for diabetes - language proficienq - 

lends evidence to the theory that culturai risk factors c m  independently or via a mediating biologic 

risk factor, affect disease risk. 

4.5.2 THE BIOCULTUR;U APPROACH: WHERE EPIDEMIOLOGY .WD A k ~ T H R ~ P ~ L ~ G Y  SEET 

Interest in integrating the biological and cultural perspective has det-eloped due to the belief that 

both biology and culture may each contribute to disease c a ~ s a t i o n . ~ . ~ ~  Integrating these two 

perspectives requires an in depth knowledge of bistory and local context as weii as an understanding 

that the consequences of iiiness are not iimited to physical spptoms but may also shape the c u l d  

response to disease within a ~ornrnunity.~~ In addition, a bioculmal synthesis requires that basic 

epidemiologic p ~ c i p l e s  be adhered to while considering sociai, cultural, political and economic 

factors which may conmbute to a population's susceptibility or the cause of disease. 



Fundamental ciifferences exkt bemeen the basic p ~ a p l e s  of these two disaphes. For example, 

the anthropologie literature suggests that any factor that influences the ability of a popdation to 

adapt successfdly to th& environment is a potentiai source of disease." Accordmg to the 

epidemioIogic perspective, a causal inference can onlp be made when a gradient of response is 

preceded bv an e-xposure which produces a strong and c o n h e d  association which is biologidp 

plausible.'u In tbe anthropologie literature, this approach to disease causation has been criticized for 

being ocerly conservacive and for Eailing to My or accurately realize that culture is part of the 

environment which interrcts with the disease process." Furthemore, an association which does not 

a p p m  to be biologicdy credible at one time may e v e n d y  prove to be so. 

Indeed the epidemiologic cornmunity recognizes the potential for a seemingly impiausibIe 

association representing an expansion of scientific kno~led~e. ' )~ Important associations once 

considcred implausible indude the cigarette smoking-lung cancer association as w d  as the 

circumcision-cemid cancer relaaonship, to name buc a few. Idenufication of these associations 

has helped to attain a greater understanding of these diseases as weU as the risk factors which 

precede them. However, not di biologically imphusibIe associations ought to be coosidered as 

potent id~ signi6cant hdings  in hiding. Lilienfeld suggested that only if statistical associations are 

found in the absence of a proven, physiologicd mechanisms, should Fucther invesqations be c&ed 

out '? 

This studv is an example of a successful biocultural synthesis; the anaiysis was oriented to the 

ethnographv of the community while respectkg the saenafic methods of epidemiologp and 

biostatistics. Moreover, the sgdicant associations found m o n g  the h g u a g e  scores and the 

HousehoId Items scores represents an eaupansion oE knowIedge in the area of cuiturd determinants 

of health. With future research, groups of biological Bsk factors may demonstrate srrong 

associations Mth these cultural risk factors and heip to i d e n e  a modei €or disease risk in this 

communiq. 

The rnajorïm O €  the literanite which has reported acculturation has done so as a broad concept', 

desaibing it as a soaai phenornenon. In some studies, physicd, economic and socioculninl aspects 

of cuinire have been combined in various waps to quantify a singie risk factor, called kcdturation'. 



This study has described elernents of a d m e  which are undergohg the acdturation process. Each 

was viewed as separate rkk factors and subsequentty cested for an association with diabetes, IGT 

and obesity. 

In this study, an attempt ww made to determine if the Household Items scores were a c d v  a ptow 

measure for phpical activity. The possession of iabor-saving devices kely reduced the amount of 

physicd activitv, however, an accurate measure of physicai acaviry was not available so this assertion 

couid not be tested. It wodd be important to idenafy how non-biological rkk factors like 

Household Items and Lmguage relate to tisk factors with known biologicd associaaons with 

diabetes and obesity. This research helped to identify that associations may exist between non- 

biologicai risk factors associated with culture and the prevdeace of diabeces. Future research shouid 

be dirccted at identifiing h o u g h  whnt biological channeb chese culniral h k  factors are eupressed. 

In pamcuiar, through foliow up smdies from the original SLHDP, sweys should include sections 

which masure the estent to which individuah rake part in traditional actitities like hunting, sweat 

lodgcs, as welZ as ocher Oji-Cree behaviors. 

Fume research should aise be directed at combining the tesdû of this smdy with invesagations of 

genetic mutations in Sandy Lake. In particular, it was identified that a tare variant in a geae 

encoding WNF-la was strongIy assohced with type 2 diabctes in Sandy ~ake." It would be 

extremely interescing co intresagjlte a possible association benveen scores from these subscales and 

the presence of tius mutation. '" This wouid provide a rare opportunity to examine associations 

bemeen risk factors associated nrith the changing environment and genes idenafying individuals' 

susceptibility to disase, as weil as to explore the possibility of interactions benveen dtutd and 

genetic factors. 
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Appendices 

6.0 Appendix k. SAS Data Steps 

Jummaly 

The foiiowing data steps were used in the development of each of the subscaies within each 

subscaie. Each subscaie was coded differentiv, however, the general options were kept the s m e  

thtoughout the analyses. 

The Data Steps 

The PROC F-4CTOR statement was used wvithin SAS. Since there were two separate data reduction 

techniques LUI, the data step options for each arc listed separately below. First, the general opaons 

are Listed which appiied to both PC;! and FA. Then, the options used for PCA are described and 

h d y ,  the opaons Gom FA are detaded. For h.U data step code, see "damstep" in -4ppendices B, C 

and D). 

GENERAL PROC OPTIONS: 

a. M G  = 0.40 

The square of anv factor loading tels the propomon of the variancc in the data explained in 3 

particular questionnaire item bv a factor. The FLAG option highlights factor loadhgs whose 

absolute d u e  is greater than 0.40 (in both PC.4 and EFr\), and therefore rev& items for which 

16% of the variance is explained by the factor on which it loads. The value of 0.40 is chosen as the 

minimum d u e  that is dowed when detennining which items d be used to determine the nature 

of the underlying factor as suggested by ~ a t c h e r ~  and ~tevens" for anaiyses O €  this kind. 

b. SCREE: 

,\ saee  plot is produced when this option is used. This aeates a plot mhich graphicaiiy displavs the 

eigenvalues and d o w s  for a visual determination of the number of factors to retain. The saee  test 

is one of Hatcher's three criteria used in determining the number of factors to retain when anai- 

the results of P U  (see Hatcher's criteria belom). This test looks for a break berween the 

components with large eigenvaiues and those with srnail eigenvalues. Those components which 

appear before a substantial break are assumed to be important and are retained for rotation. 



c. OUT = x:: 

This speciftes that a new data set of individuai scores on each factor be made. Further examinations, 

such as regression analyses, may be compieted using this new data set of values. 

d. ROUND: 

Eliminates aii decimal places in the factor loadings. 

e. SIMPLE: 

Requests simple desuipave statistics. 

PRiNCIPLE COBIPONENTS ANALYSIS OPTIONS: 

a. METHOD = PRIN: 

This specifies chat the initial factor extraction wiil use the uncorrelated (orthogonal) principal avis 

method. Since this procedure is the k t  data reduction technique which the dan are exposed to, 

there is no empiricai reason to suggest a spedfic number of factors to extract. Thereforc, PROC 

FACTOR extracts a number of factors equal to the number of variables in the analysis. However, 

ody the items on the k t  few factors conmbute a substantiai amount of variance. The k t  factor 

d account for the majority of the variance seen in the data, and each successive factor will 

g r a d d v  account for smaiier mounts of variance. The results of PL\ are then used to specify the 

acnial nurnber of factors to be subrnitted to factor analysis (see NF.4CT option below). 

b. MINEIGEN = 1.00: 

This option is commoniy used in principal asîs methods (PCA) and is used to help sol-e the 

'number of components problem'. This option alIows for the specification of a minimum 

eigenvaiue necessary in order to retain and route a factor (the 'eigenvalue' refm to the amount of 

variance accounted for by a gfven factor). Most commonly, the cxiticai eigenvalue that a factor must 

display is a value of 1.00. This value is chosen since in PL4 it is assumed that each variable is 

conmbuting one unit of variance. Therefore, any component which displays greater than this value 

is considered to conmbute a "meaningful" amount of variance. However, when performing factor 

analyses, it is assumed that each variable conmbutes its prior communalitv estimate to the variance, 

which is c a i d t e d  as its squared multiple correlation (the c o m m d t y  refers to the common 

vatiaoce of a single variable). This value is alwavs less than 1.00 and so using the eigenvalue-one 



criterion in factor analysis wodd produce spurîous results. Duing PL\, the MiNIEGEN option 

automaticaliy d i scds  my factors with eigenvaiues < 1.0 and oniy those that are > 1.00 are held for 

rotation. In order to use the ZvlINEIGEN = 1.00 opaon correctly, the NFACT option should be 

deleted fiom the data steps. The NFACT opaon (described n=t) usurps the MWE1GE.N option 

since it evplicitly directs factor anaiysis to include a spedfied nurnber of factors to be retained and 

roated. NF.4CT is not used in P U ,  but is ody used in factor andysis. In this study, the 

MINEIGEN option was h s t  used with PL4 in order to determine the number of potennal factors 

and only then was the NFACT option used. 

1. ROT-4TE = PROhWS: 

This option directs SAS to perform factor anaipis. As described prcviously, the method performs 

an oblique rotation which uses cotrehted factors. 

b. NF-KT = x: 

Since using PC-4 yields a number of factors equd to the number of variables, it is necessq to 

deade how many are "meaningfd" and shouid be held for rotation. As described above, during 

PL-\, ody the hrst few factors account for suffident amounts of v k n c e  in the ciam and therefore 

the remaining factors account for reiativeiy less. However, PL4 produces a solution to the 'number 

of components' question within an uncorrehted, orthogonal solution. If factor anaipis is being 

performed (as it is in this anaipis), then the number of components chosen d u h g  P L I  di have to 

be verified once they are rotated and the oblique solution is produced. PC--\ dows the researcher 

the opportunitv to deupher the number of components and then, in order to run factor andpis, 

this number is speafied in the NFACT option. Once the factor analysis is performed and the 

factors retained are rotated (oblique solution), separate criteria are used to ensure the number 

chosen fiom P L I  for the N F K T  opaon was indeed correct In an orthogond (PC.4) method, 

each variable is considered to conmbute one unit of variance and therefore this is a vaiid method of 

deterniining "meaningful" factors. However, in factor analysis, each variable instead conmbutes its 

prior communaiitp estimate (ShCC) which is always less than 1.00. Prior communality estimates are 

sqmed multiple corxelaaons between a gken variable and the other observed \-ariables. The 



eigenvaiue-one u i t d o n  is thesefore not a valid method of con6an.q that the aumber of factors 

retaiaed for factor analysis was correct Therefore, Hatcher's ctiteriaN are used 

c. PRIORS = SMC: 

ïhis requestç that the squared multiple correlaaons between a given vaciable and the other observed 

vadables are used as that variable's prior communalitv estimate. The communaliy of a variable 

refers to the propomon of 'common variance' in an observed variable. The common rariance 

cortesponds to the proportion of total variance in the variable that is accounted for by tbe common 

factors. Since it is not possible to know a variable's cornmunality estimate prior to factor anaiysis, 

for rhis firsr procedure, they are estimated using squared multiple correlations (SMC). The SMC's 

are automaticaliy determined by PROC F-ACTOR by usiag multiple regression in SAS. sL variable 

wvith a Large communality will load headv on anv of the retained factors. 



6.1 Appendix B: Development of Subscale #1: 
Fx: represents one of the rhree factors. For analytic purposes, ach factor number was inpuned sepmrely as 1.2, or 3. 

&ch item was oüginaiiy coded as: 

1 = > chan ance per day 
2 = once pet day 
3 = 3 - 6 times per week 
4 = 1 - 2 fimes per vie& 
5 = 1 - 3 times per month 
6 = m e  oc never 

L'sing the foliowing re-codmg Language in S;\S YG.12. a gradient of food intake was created From Iowesr (O) to highest 
(5): 

if FOODa = 1 then aFOOD = 3; 
&e if FOODa = 3 then aFOOD = ); 
else if FOODa = 3 then aFOOD = 3; 
eIse if FOODa = 4 then aFOOD = 2 
eIse if FOODa = 5 then aFOOD = 1; 
eIse if FOODa = 6 then aFOOD = 0; 
eIse delete; 

a. Body Mass Index cut-off vns set at 24 or greater for "obesity" dnssificanon: 

if bmi ge 74 then obe = 1;else 
if bmi < 74 md diab = 3 then obe = 0; 

b. Diabetes chssifications: 
ouginai code: 

diab = 1 = nmiy diqposcd diabetes 
&b = 7 = newly diagnosed IGT 
diab = 3 = normal 
diab = 4 = ppteviously diagnosed diabetes 

O new code (which excludes anyone obesc from normal groups): 
ifdiab = 1 then newdiab = 1; 
eise if &b = 3 and obe = O then n e d b  = 0; 
else if diab = 7 1 diab = 4 then newdiab = .; 

ifdiab = 4 then prevdiab = 1; 
eise if &b = 3 and obe = O then prevdiab = 0; 
eise if &b = 1 1 diab = 2 then prerdiab = .; 

(abmet = one of d e r  IGT or newk diagnosed diabeces) 
ifdiab = 1 1 diab = 7 then abmet = 1; 
eise if diab = 3 and obe = O then abmet = 0; 



c. Education classitication: 
O original code: 

a6educ = I = none 
a6educ = 2 = some elernentq school 
deduc = 3 = eIement.> school completed 
a6educ = 4 = some secondaty school 
abcduc = 5 = second. school completed 
a6educ = 6 = some coiiege of uade school 
a6educ = 7 = coliege or mde school graduate 
a6educ = 8 = some unil-ersity 
aleduc = 9 = universiri gndwre 
a6educ = IO = graduate school 
a6educ = 11 = odier 

new code: 
if 36tduc = 11 then educ = . ; 
eise if deduc = 1 then educ = 1; 
eise If a6educ = 3 then educ = 3; 
eise if a6rduc = 3 then educ = 3; 
else if a6educ = 4 then educ = 4; 
eise ila6educ = 5 then educ = 5; 
else if a6educ = 6 then educ = 6; 
else if a6educ = 7 then educ = '; 
dsc if deduc = 8 then educ = 8; 
ehe if a6educ = 9 then educ = 9; 
else if a6educ = I O  then educ = 10; 

Data Step: 

proc factor 
data=a 1 
simple 
r n e t h o d = p ~  
pIIots=smc 
nbct=3 
sctee 
rotate=promax 
round 
flag=.M 
out=a?; 

var buinock beuis beefs ~i idbmies  c m  carrots 
cannedfmit chips chocolare coke candy corn 
duck eggs frcshhit 6sh hotchocolate 
indi;uunedi&/ta klik lard mwaroni/pasta margarine milk 
moose pomtoes otherregctablrs p e u  pop pork 
nbbit soup tea wholewheatbrnd whitebread; 
m; 

Eudusion of u i ~  indkiduai widiout a factor score: 
if facl = . or f a 2  = . o r  fat3 = . chen missmg = 1; 

O LTniwiate dkmbutioa of the facton: 
proc u n i e t e  data =a 

var factor1 factor2 factod; 



Determine the q u d e s  of scales excluding obese and diseased; 
dan u e  set Q, 
if igt = 1 or ncwdiab = 1 or obe = 1 then delete; 
proc univariate data = W. 
var factor1 factor2 factor3; 
nin; 

O Transformaaons of the factor scores; 
data a3; set Q 
facl =factorl;fac3=factor7;fac3=factor3; 

proc uninriate plot normal data = a3; 
var facl f a d  fac3; 
m: 

Creation of dummy variables (as determined by uninriate analysis) 
F.iCTOR1 

if fac 1 < -0.6 1206 then QI = O; else 
if facl ge -0.61206 and facl < -0.01342 then Q1 = 1; else 
if facl gc -0.01342 and facl < 0.497519 then QI = 7; cise 
if facl ge 0.497519 then Q1 = 3; 

F;\CTOR? 
if fac7 < -0.67744 then Q1 = O; else 
if faQ ge -0.62744 and fac? < -0.04808 thcn QI = 1; else 
if fac2 ge -0.04808 and facZ < 0.63817 then QI = 3; else 
if f a 2  ge 0.63817 then QI = 3; 

Q3_t2=0; Q3-Q=0; Q4-Q=0; 
if Q l  = . then do; 
Q2J2=. ;Q3_f l=. ;Q4_fL=. ;  

end; 
if Q l  = 1 then Q2-EZ = 1; else 
i fQl  = 3 then Q 3 - c ~  1; else 
i f Q l =  3 then Q4-EZ = 1; 
a; 

F.KTOR3 
if fac3 < -0.37074 then QI = O; else 
if f d  ge -037074 and fac3 < 0.00G-W then Q I  = 1; else 
if lac3 ge 0.006.154 and fac3 < 0.578681 then QI  = 7; else 
if fac3 ge 0.578681 then Q1 = 3; 

Q2-€3=0; Q3_B=O; Q;)_û=O; 
if QI  = . then do; 
42-0  = . ; 43-0 = . ; Q4-f3 = . ; 

end; 



proc c o n  data = 33 alpha nomiss; 
ulu banal berrl duckl &hl hotcl indnl n b t l  soupl; 
m; 

F.KT OU: 
proc c o n  data = a3 alpha nomiss; 
v a r c m l  corn1 milkl othvl peasl wtbdl; 
Nn; 

F.ICTOR3: 
proc c o n  dara = 33 alpha nomiss; 
var beefl chipl choc1 cokyl kkl popl; 
m; 

Complered for continuous md categoricd data including q u a d e  mal+ from dummy variables: 

(I~LY = c x h  factor um inputted sepantely here as 1.2 or  3) 

Outcome: :ibnormal Sletabolism (abmet) 
proc logisùc des data = 3; 
model abmet = f a a ;  
proc logistic des data=d; 
mode1 abmer = Q2-fi Q3-Cx Q4-fx 
proc logisac des datn=a3; 
mode1 abmet = facx agescm s a ;  
proc logisac des datsa.3; 
model abmet = Q2-fi Q3-fx Q-l-13 agescm sex ; 

Outcome: New. diagnosed diabetes (newdiab) 
proc Iogistic des data = a3; 
model newdiab = fa= 
proc logisac des dntaZa3; 
model newdiab = QXFS Q3-Cx QJ-E2r; 
proc logisac des data=a3; 
model n e w h b  = facx agesun  se^ ; 
proc logisac des d a n = 3 ;  
model neudiab = Q'FS Q3-Cx Q4-fi agescrn se.. ; 

Outcome: IGT 
proc logisac des data=a3; 
modcl igt = fa= 
proc logistic des d a t s a 3 ;  
model igt = Q2-fx 43-fi Q4-& 
proc logisac des data=a3; 
model igt = f a a  agescm sa ; 



proc logistic des data=d; 
rnodel igt = Q2-h 43-ix Q4-Fx agescm se.. ; 

Outcome: Obestiy (obe) 
proc logistic des data=a3; 
model obe = fa=; 
proc Iogistic des data=a3; 
model obe = 42-f3 43-15 Q4-& 
proc logistic des darsd; 
model obe = facc agescm sex; 
proc logistic des dan=d;  
model obe = Q2-t3 Q3-15 QJ-tk agescrn ser; 

(sorted by factor quade  Q and by discase sranis D) 

proc son data = 33; 
b' Q D; 
mi 

proc rneans data = x3; 
var eldl ehdl echolest ecngly; 
by Q D; 
m ;  



6.2 Appendix C: Development Subscale #2: 
Fx represwts one of the two factors. For anaiytic purposes, ach Factor number was inputted separateiy as a 1, or 2. 

tndividual Household Items were ce-coded in the foilouing mÿnner tg reflect an additive total for # of items possessed, 
workmg or broken. This um cornpleted for mch of the Household Item variables: 

if amrkingHH0i.D >= 1 or brokenKHOLD >= I thw HHOLD = 1; 
d nmrkingHHOLD = O or brokenHH0i.D = O thm HHOLD = O; 

Plmse see .\ppendk -\ as these variables were te-coded the same for each secaon. 

Indusion/e..clusion: 
if agescrn < 20 then delete; 
iÇpredab = 1 then delete; 

Data Step: 

proc factor 
dafü=a 1 
simple 
m e t h o d = p ~  
priois=srnc 
nÇact=3 
scree 
rotate=prornax 
round 
&g=.)O 
o u t = a  

txr sewing machine TV telephone VCR BigFreezer 
.Monditioner Boat 5Iotor;lBoat CassttePlqer 
WashMachine irlicrowave SateiiiteDish \Srashi\kchine 
ClotherDqer T h a g e n  Tahkobisin .\utornobile SkiDoo 
.in, 

m; 

determinkg quartiies while exduding obe and diseased; 
data univ; set 
if obe = 1 or newdiab = 1 or igt = 1 thm deiete; 
proc univariate data = uni- 
~111. f3aor1 factor?; 
run; 

TR.GiSSFOR\L-\nON OF F.\CïOR SCORES BF, 
data 3;set 
'transfomaaon of factorl; 
facl = facrorl; 
'uansformation of factor2 
f a û  = factor?; 
'c-dude anyone who does not have a factor score; 



if facl =. or f a d  = . rhen deiete; 

8 CRE.\TION OF DUbDfi \'.IRLULES FOR QU-iRTlLE .LN-iLYSIS; 
F-ICTORI 

if facl < -0.78287 thm QI = O; else 
if facl ge -0.78287 and facl < -0.29415 then Q1 = 1; else 
if facl ge -0.29415 and facl < 0.705505 then Q l  = Z else 
if facl ge 0.205505 thm QI = 3; 

F.\CTORt 
if fac2 < -0.6628 then QI = 0; else 
if fac? ge -0.6628 and fac? < -0.32047 hen Q1 = 1; eise 
if f a d  gr -0.32047 ' id  fac? < 0.250364 then Q1 = I; else 
if f a d  ge 0.250364 then QI = 3; 

Q'f2=0; Q3_P=U; QtEZ=O; 
ifQl =.thendo; 
Q2-f2 = ; Q3-f2 = . ; Q-1-17 = . ; 

end; 
if QI = 1 then Q?-f2 = 1; else 
if QI  = 2 then Q3-f3 = 1; else 
i f Q 1 = 3  thenQJ_f2= 1; 

0 .L%.~I,YÇIS OF FLTSESS D.+T.i; 
data mem; 
set a, 
if volunit = . hcn dclere; 

ploc means &a = mem; 
vy agescrn BAI1 avewgt vo2unit; 
br Q1 d s e .  
nin; 

proc means data = mean; 
var agescrn BAII avewgt vo2uni~ 
nui; 

ptoc means data = m m  
var agescrn BXi avewgt vo2unit; 



proc corr data = a i  dpha nomiss; 
~ ; u  drvw dteipw dvcnv limicrow ddryenv dcanv dcasew, 
=; 

F.iCrOII2: 
proc c o r  data = a3  dpha nomiss; 
var dseuw dGezw dboatw dmboatw dwasmw, 
m; 

Complered for conrinuous and cztegoricd dara including quaruie mdysis hom dummv vanables: 

(Cam = each factor was inputted sepanteIy here as 1.2 or 3) 

Outcome: Abnormal rneubolism (IGT or diabetes) 
proc logisric des dan = d; 
model abmet = f i a ;  
proc logistic des dataza3; 
mode1 abmet = Q2-fi Q3-Et Q4-k 
proc logisric des da taza ,  
modei abmet = fita agescrn s a  ; 
proc logistic des data=& 
model a h e t  = Q2-k Q3-fx Qth agcscm sex; 

Outcome: Newly diagnosed diabetes 
pmc Iogisac des data = 33; 
modd newdiab = tact; 
proc logistic des dataza3; 
modd nm&b = Q3h QQj-€k Q4-Ez; 
proc logisac des data=a3; 
modei newdiab = facr agescm sex ; 
proc Iogisric des dan= J; 
modei newdiab = 42-fx Q3-fi Q4-fx agescrn sex ; 

Ourcome: IGT 
proc logisac des datsa3;  
modd tgt = huc; 
pcoc logistic des data= J, 
modei igt = Q2-k Q3-Er Q4-Ez; 
proc logrstic des data=&, 
rnodei igt = facc agescrn se5 
proc Iogistic des dan=a3; 
modd igt = Q2-13 43-4 Q4-fi agescni sex ; 

Outcorne: Obesiry 
proc logistic des dataZa3; 
modei obe = fit- 



proc logistic des bta=a3; 
mode1 obe = Q2-Ex Q3-fx Q4-k 
proc logistic des data=a3; 
modd obc = facx agescrn sa ; 
proc logistic des data=a3; 
mode1 obe = Q2-fx 43-fx Q4-fx agescm sex ; 



6.3 Appeadix D: Development of Subscale #3: 
Fx: represents one of the nvo factors. For anaI+c purposes, =ch factor number was inputted separately as a 1, or 7 

Individual Language items were coded in rhe following mamer to reflect total for # of items possessed, w o r h g  or 

broken. This was completed for each of the Household Item rariables: 

El,% GLISH: 
ifaûengspk = 2 then engspk = 0;else 
if aûengspk = 1 then engspk = 1; 
if a8engrd = 2 then engrd = 0;else 
if aûengrd = 1 then engrd = 1; 
if aûengwn = 7 thm engwrt = O;elsc 
if d e n g m  = 1 then engwrt = 1; 

OJI-CREE 
ifa8ojispk = ? then ojispk = O;eLe 
if ~8ojispk = 1 thcn ojispk = I ;  
if nûojird = 2 theri oiird = Qclse 
if a8ojud = 1 ihni oiird = 1; 
if a8ojiu-n = 7 then ojiwrt = 0;else 
if a8ojiwrt = 1 rhen ojiwt = 1; 

6.3.2 OTFER V.~IUABLE RE-CODIYG 

Plelse see iippendix .-\ as these variables wcre te-coded the same for e x h  section. 

Data Step: 

proc factor 
data=josh 
simple 
method=prin 
priors=smc 
nfact=7 
scree 
rot~te=pmmax 
round 
flag=.u) 
out=tl; 

\*a engrd mgspk e n v  ojkd ojispk ojiwrr, 
m; 

determiniag q u d e s  while cxduding obe md diseased; 
if obe = 1 or nediab = 1 or igt = 1 hen delete; 
proc u-ate data=al; 
vu factor1 factor2; 
m; 



TKWSFOR\L\ïtON OF F.\CTOR SCORES; 
data a s e t  al; 
'log transfomation of faaorl; 
fl =factorl; 
'log uyisfomation of factor2; 
f2 =factor2; 

'exlude anyone who does not have a factor score; 
if facl =. or fac2 = . then delete; 

CREiTiON OF DUMMI' ITnULiBLFS FOR QU.-\RTILE .LV-iLYSIS 
F.ICTOR1 

if €1 < 0.370143820 then Q1 = O; else 
if fl ge 0.370143820 rhen Q1 = 1; 

Q2-fl =O; 
if Q1 = . dicn do; 
Q2Jl = . ; 
end; 
i fQl  = 1thenQ7-fl = 1; 

Q?f)=o; 
if QI = . then do; 
42-17 = . ; 
end; 
if Q I =  1 then Q 3 f 7  = I; 
m. 

proc con data = a2 alpha nomiss; 
vu engrd enp-rt engspk; 
nin; 

F.ICTOR2 
proc corr data = a.? dph nomiss; 
var ojîird o j k ,  
-; 

Completed for CO~MUOUS and categorid data induding bivuhte d y s i s  from dummy variables: 

(faix = a c h  factor was inpuned sepmteiy here as 1 or 2) 

Outcome: .Ibnornai metaboikm VGT or diaberes) 
proc Iogistic des data = a2 ; 
mode1 abmet = k 
proc Iogistic des data = a2 ; 



mode1 abmet = 42-a; 
proc logistic des data = a2 ; 
modd abmet = t5 agescrn seu ; 
proc logistic des data = d ; 
modd abmet = Q3t5 agesun sec 

Outcome: Newiy diagnosed dubetes 
proc logistic des data = a2 ; 
modei newdiab = 
proc logistic des dara = a2 ; 
model newdiab = Q2-fx; 
proc logistic des data = a2 ; 
model newdiab = k agescm sw 
proc logisac des data = a2 ; 
model newdiab = Q2-fk agescm s a ;  

Outcome: IGT 
proc iogistic des data = Q ; 
model igt = &; 
proc logistic des data = a2 ; 
model igt = Q2-fx; 
proc logistic des data = ;i2 ; 
mode1 igt = Ix agescm scx ; 
proc logistic des dara = a2 ; 
modcl ig = Q2-fx agescm scu ; 

Outcome: Obesiv 
proc logistic des data = a& 
model obe = k 
proc logistic des data = a7 ; 
model obe = Q2-t5; 
proc logistic des data = a2 ; 
modei obe = Fx agescm  se^ ; 
proc logistic des data = ï2 ; 
model obe = 42-f5 agestm sex; 
nui; 



6.4 Appendix E: Food Frequency SAS Factor Anaiysis 

Summary 

Appen&.x A takeç a step-bv-step approach to describing factor andysis and the s p e d c  process used 

in selecthg the number and nanire of factors wi& the Food Frequency data set Results of factor 

andvsis and the univaiate disuibution of factor scores h m  SAS are included in full. The aext two 

,+ppendices begm with a summarp of the nanire and number of factors within the household and 

Languge data, respectkelv. These are foilowed by the complete SAS output, The step-bu-step 

procedure is odv described in -4ppendiu h Çor the Food Frequenq dan. 

Table 6.4.1 Food Frequency Data: Eigenrdues - SAS Output 

ORiPl OlMlL P K A S l  W P L  W i U 1  M T 1  SCOP1 'EAI M D L  W ü D 1  
1 . 2 2 9 2 0 9  0.400502 0 .132480 0 .227053 0 . 2 4 5 8 5 0  0 . 2 7 6 8 1 4  0 .277619 0 . 1 9 4 3 6 2  0 .129174 1.?98?11 

Ciqenviluea a l  Che Reàuced Carre~at:on MtrLx: Tati: 3 %.67460805 Average * 0.15513553 

6.4.1 Sm-BY-SEP APPRO;\CH TO F-ICTOR hi.i~15rs 

u Detrmining t h  iVztmber f Factors to Retrrin 

Table 3.5.1 dispiays the resdts of the initia1 output ftom PROC FACTOR As explained in Chapter 

7, the eigenrdue-one criterion applies less in a factor anaipis han in a principle componencs 

andcsis when determi* the number of hctors to tetain for rotation. The initial output in Table 

3.5.1 is the same data as produced fiom prinaple components adysis and al1 factor d y s e s  begin 

Nith chis i n i d  data output This is done in otder to determine the number of factors to direct 



PROC FACTOR to retain in the ne- scep of the analysis (through the NFACT selection). In the 

case of the Food Frequency data, the eigenvalue-one criterion suggested retaining three factors (note 

in Table 6.4.1 boldface that the eigenvdues for factors 1 - 3 were ail > 1.0). 

The second criterion used to d e t e d e  the number of rneaningful factors dso suggested that tkee 

factors should be retained. The cumulative percent of common variance accounted for by the f k t  

three factors was 81°/'o which (Table 6.3.1). Tnis is greater than the 80% cut-offspecified in Chapter 

2. Ako, after the third factor, no single factor accounts for greater than 109'0 of the variance. 



Il8 

The third uiterion used was the saee plot Fable 6.42). The major break in the eigenvalues appears 

after the third point. in addition, aii of the eigenvaiues from #4 onward are below 1.0. 

As a result of the proportion of variance accounted for, the scree plot and eigenvaiue one criterion, 

factor andysis was perfomied and the NFACT criterion in the data step was set to emact 3 factorç. 

b) Detmining whicb Items L a d  on each Giwn Fucfor 

Hatcher suggests that the factor pattern be used as the primarv output to determine the items which 

load on each @en factor." Any loadings of at least 0.40 were Eiagged and these were considered 

meaningful. Items which loaded on more than one factor were excluded in the interpretaaon of the 

factor, however there was no such example in the Food Frequency data (ïable 6.4.3) since each of 

the three factors displayed items which oniy loaded (2 0.40) on that factor. 

Table 6.4.3 Food Frequencv Data: Promav Routed Factor Pattem - SAS Output 
Racation nethod: Pr- 

KUTE: Princed values are nualciplicd by 100 Md ruundcd ta the ncarert inteqer. Values weater  chan 0 . 4  bave b e n  Ilaqged by an ... 



c) Rotated Factor Panmt Matni 

The htst rotated factor pattern maaiv is hted in Table 6.4.3. iU1 variables with loadings > 0.40 were 

flagged with asterisks (*). Recd that the results from this table are regression coefficients on the 

variables in the factors. According to Hatcher, this mamv is aiways more iikeiy to display simple 

structure than the factor structure mamu.'" it is for this reason that he suggests that this maaix 

strongly influence identifymg the nature of the underlying hctors. 

Table 6.3.4 summ&es the results from the p r o w  rotated factor pattern. The items which loaded 

on each of the three factors formed cohesive, interpretabIe factors and were therefore named 

according to the meaning of the underlying construct which the items were iikely measuring. 

Namely, factor 1 = tradiuonal food; factor 2 = halthy food; hctor 3 = junk food. 

Table 6.4.4 Sumrnq of the Variables which Loaded > 0.40 on each Factor 

Factor 1: Factor 2: Factor 3: 

Bannock 

Berries 

Duck 

Fis h 

Hot Chocoiate 

In&n Medicine 

hloosemeat 

, Rabbit 

Carrots Beef 

Corn Chips 

51ilk Chocohte (marginal at 0.39) 

Other vegeubles KIik 

Peas POP 

Whole wheat bread 

The &ai determinations of the underIying consmcts and the items which load on each was not 

o f f i d y  completed und  the hnd pattern mamv was re\;iewed (see nest section). This data output 

ont): conmbutes to an understanduig of the nstwe of the factors when there is a gteat ded of 

intercorrelation between the factors. The loadings seen in the factor pattern are not constrained to 

range between -1.00 and +LOO therefore in some rare ases where there is a great deal of 

correiation between the factors, the loadings c m  be > 10.00. The h a i  structure matris is then used 

to heip understand the gxouping of the items in a factor since it shows the correiation between a 

single item and a single factor. This mank  is not generaily used on its own to detennine the nature 

of the underlying factors since it rarely dispiavs 'simple smcture'. 



d) Finol Detemination $the Relafionxh@ betiuecn the Factors 

The structure matrix is presented in TabIe 3.5.5. Here, the loadings represent the correlation 

between the variable and the factor. The variables that loaded on each of the factors were 

similar, as was the apparent meaning of the factors. 

1 Table 6.1.5 Food Frequency D m :  Factor S r n a e s  - SAS Output I 

m r :  Prinrcd values are natltiplimd ty LOO and ruundad ta  the naarait incager. Valuen preactr chan 0.4 have taen flaggcd by an l 



6.4.2 F-\CTOR SCORE DISTRIBUTIONS 

Tables 3.5.6 - 3.5.10 display the resutts of the analyses to assess the nomiality of the data for the 

Food Frequency subscales. Transfomiations were perfomed with the data and are as indicated. 

These results are reponed in the foiiowing sections: Food Frequency subscales - section 3.2.3; 

Household Items - section 3.3.3; Languge items - 3.43. 

Traditional Food Siorer 

- - - -  ~ - -  - ~ 

:able 6.4.6 Factor Scores Distribuaon: Traditional Food Items 

3f 
nean 
SCd Dov 
S k e m e i i  
us9 
N 
ï : l t an=O 
Xini -=  O 
n t s i g n i  
Sgn R A n k  
*:3f0?aaL 

406 Sua WgCS 
O S m  

0.884929 'lbriaoce 
0 . l 6 S t l l  Xur ro i i s  
JLl.LS51 CS5 . Std Mean 

a P C D I T I  
406 thrm > O 
- 2 1  Pr>=lHl 

-2864.5 P n = ! S I  
0.95858 PrcW 

1.74713 3 994 2.605635 LCWst Obs H~ghest  Cbs 
0.&91081 958 :.490911 -L.781191 1611 2.60563S( 1411 
-0.08363 901 1.185817 - t .  59522 i 81 3.0980811 218) 
-0.53681 LON -L.PBJLI -1.591811 1231 1.1SfOflt 349) 
-1.18119 51  -1.1?!8? -L.51685i :a61 1. L6606! :40! 

:\ -1.5675 -:.567SI 91 1.7&71331 3731 
5.528327 
1.087911 
0 .iS9bïL 

Hiotoqram # Boxploc Noxral P robabx l i ty  ?Lot 
3.75.' O 1 .15-  

3 O . . 
1 a ...... . . 4 O ...... .... il ...... ............ 3 5 I ...... ............... 45 ! ........ ............................ 8 1  . - - . - -. ....... ................................... LOS ._____- ....... ...................... 66 .--*--a ........... ................ &6 i 
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m y  r cp reaan t  up ro 3 counta - 2  - 1  O -1 -2 



sum wcs 
Sinn 
Var iar.ca 
Kurrorir 
CS5 
Scd Heu 
PD l Tl 

Prs=lMI 
P r i = l S I  
PreW 

1001 Wax 2.62083 
75\ O3 2.150526 
501 Md 2.294187 
251 01 2.241047 
O1 üin 2.106425 

991 2.514144 -SC Oka Highasr Oh. 
951 2.442252 2.L064251 1641 2.534144i 1411 
901 2.414647 2.1218011 91 2.572466( 2381 
101 2.187945 2.1292031 3211 2.5769591 3491 
5t 2.166557 2.1109841 1461 2.577703 1 1301 
11 2.132034 2.1320941 91 2.620831 1731 



Healby Food Stores 

rable 6.4.8 Factor Scores Dism%uaon: Hedthy Food 

srmi wgcs 
Srmi 
Var iance 
Kurtosia 
CSS 
s t d  nenn 
P - l t l  
! 4 u œ , O  
P n = l n l  
P-=/S/ 
Prew 

99 t  2.231815 M a t  Oh. Hiohest  O b  
95% 1.326801 -1.922371 245 '  2.231815: 1851 
901 1.11923 - 1 . 9 1 9 4 1  3 7 2 > 2 . 3 1 6 9 8 9 (  1651 
101 -L.13025 -1.891651 1501 2.5654981 3731 
5% -1.44537 -1.858461 551 2.6059381 1401 
L\ -1.53131 -1.832311 301 2.9600851 991 

Hcrmal P t c t a h i l i t y  P l o t  



sum wgts 
s i a  
variince 
Kurcosir 
Cs5 
Std MUI 
PTJ!T! 
l n I m > u  
or>= l n 1 
Pr>= ! s 1 
P s a  

Sable 6.4.9 Factor Scores Distabution: Junk Food 



6.5 Appendix F: Household Items SAS Factor Analysis 

Table 6.5.1 Household Data: Eigenrdues -SAS Output 
rairial Factor Kcchod: Principal Facrocs 

Prioc Cmmmnolify orchares: POC 

3 4 5 6 7 8 9 10 
Eigcnvalue 3.4168 1.0928 0.9161 0.7028 0.5848 0.4440 0.2923 0.1612 0.1025 0.0235 
Dzfference Z.32<0 0.1165 0.2735 0.1180 5.1107 0.1518 3.1291 0.0607 0.0790 0.0408 
proportion O . S S ~ L  0.1772 0.1583 o. 1140 a.09ba 0.a720 0.0476 a.o26s 0.0~66 a.aai8 
Cwa!lativc 0.5541 0.7113 0.81196 1.0016 1.09B4 1 . 1 7  1.2170 t.2443 1.2609 1.2647 

Li 12 13 11 15 16 17 18 19 
fiigsnvalua -0.0171 -0.0168 - 3 .  1208 -0.1710 -5.?840 -0.2019 -0.:691 -0.2987 -a.3:86 
Difference 0.0196 0.0840 0.0522 0.0l:O O.o19$ o.0651 0.S-$7 9.0298 
Proparcion -0.0028 -0.0000 -0.0196 -0.0281 -0.0298 -0.3131 -0.ar36 O -0.0533 
~ l a t r v e  1.2619 1.2559 1.2361 l.?Oll :.1701 t.tb54 1.1017 1.0533 1.0000 

:able 6.5.2 Household Data: Screc Plot - SAS Output 
pirial Factor nechcd: Principal Pac~ocs 

Setee PIOC oL  h~aenvalues 



rable 6.5.3 Household Data: Proaux Rotated Factor Pattern - SAS Output 

- 
- 
R 

Princeü values a r e  mulciplied 4, 100 and rcvndcd CO chc neare i r  inteqer.  Values qreacer chan 0 . 4  have k e n  Llapqed by &a . . . 

Swing  sachine: b Yorking 
TV: b Yarking 
Talephone: b Yorking 
vcn: b ncrking 
Big Freezer: b Uorkiw 
h i c  coud.: b Workiw 
Boat: * Vorkicg 
k:ar f o r  m a t :  b Uarkiw 
Casierce: b Warking 
Waahrwm: b Working 
l ictouave: b Warking 
S a r e l l x a :  b Varking 
Waah Kachine: 0 Warkiw 
m e r :  I Yarking 
Tikin: b Yarking 
ta: b workiw 
Car: * Workiw 
Ski: b Uarking 
Am: b Warkim 

- - - - - - - - -- 

Table 6.5.4 Household Data: Inter-Factor Couehtions - SAS Output 

I n c c r - t a c t a r  Correlat ions 

Table 6 5 . 5  Household Data: Factor Structure - SAS Output 
r a c t c r  S t ruc ture  (Carrelat ionai  

S w i n g  Hachine: b Workxnp 
rn I Workiw 
TeLephone: b Warking 
V Y i :  b Yorkiw 
B i q  Freezer: * Warking 
Air cand.: * Warkiw 
mat: r narking 
Motor f o r  Boit: b Workinq 
cassa t ta :  b Workiw 
i i ~ û r a o m :  b Warking 
t l icrawve: b Yarking 
Sarc l l i ce :  b Warking 
Wash UachinC: 4 Uorkiw 
W e r :  I Warking 
Tikin;  b Warking 
Ta: * Yarking 
Car: b Workrng 
Ski: 1 Work~ng 
ATV: b Warking 

WCE: Prrnted values a r e  multxplied by 100 and rour.ded :O the acaresc inccger. 'Jaiues grcarer  than 0.4 have b e n  flaqged by an 
, .. 



1-.-Di Xq 3 S W i ' m 2 S  A~d13TlW 
-*----*----*----*----*----*----*----*---- 

ECCSS99866 il- 
GZïZZ?????OOTiïS55866 01- 

OOOOOZtZiCt?SLLB86BIZZi??55LLLL68BB6 B- 

tB?t16'0 I=W:# 
6551- W U  m S  
5'1i. IUBiSIY 
61 f O f. mrW 
O 0suo~:J. 

AJ 
L:L-@9:  ssn 
LOSLIL'O tS='"XS 
18?506'0 AOC Pa5 
O Man 
61 1 H 



I?8 

Table 6.5.8 Factor Scores - Modem Activities (ïrans fornieci) 

119 Sun wgrs 3 19 
2.290846 S m  713.3311 
0.086226 Variance 0.001435 
0.322335 Kur tos i a  -0.21008 
1680.181 CSS 2.364105 
3.150038 SCd W M  0.004828 
476.1155 Pr>/TI 0.0001 

119 Wm , O 319 
L59.5 Pc.=lnl o . o a o l  
25520 Pc.=ISI 0.0001 

0.965417 F r < W  0.0001 

R i s s i w  Value 
count  
\ CountlNabs 

X O M ~  Prabahilit'i Ploc 

..... 
.* ...... 

..*.* 
*.. 

0 . .  .... 
.*. . *-  ..*. .*.. .... . . 

S.. .... .... ... 

Factor Scores Dismbutions - Traditional ,.\ctivities (Transfomed) 

99\ 2.521649 L a u i i t  Ob. Hiqheic Ob8 
95% 2.462149 2.164161: 2191 2.496311 51 
905 2.425732 Z.1648621 196) 2.5216491 :60! 
L O I  2.198307 2.165691 137: 2.528091 3661 
51 2.180776 2.1673511 1991 2.52809: 3001 
1% 2.167351 2.167351: j911 2.528091 IBL: 

lo rma l  P rohah i l i ey  Ploc ... 2.51- 
.+* 

*.** .... 
. - f  I 

1 ...- .... ---. 
.SC* 

2.35: .. 
*-- 

*.*. 

1 .*.* ..... I 
l .*.-. ..... ! ..... ! ...... 1 

2.17."' S.. .- 
'----*----*----*----*----*----*----*----+----*----* 

-2 -L 'J -1 .2 



6.6 Appendix G: Language Ptoficiency SAS Factor Analysis 

Table 6.6.1 Language Data: &envalues - SAS Output 

laiti.1 Fac to r  Bethod: P r i n c i p a l  r a c t o r s  

Zigenvalues o f  the Reduced C o r r e l a t i o n  M t r i x :  T o t a l  = 4.33206719 Average = 0.72201125 

1 3 4 5 6 
Sigenvalue 3.3039 : . ~ 6  0.0134 -0.00:o -0.0513 -0.0746 
oif f e rence  2.1613 1.1292 0.0154 0.0493 0.0231 
Progort ion 0.7627 0.2638 0.0031 -0.J005 -0.0118 -0.3172 
c u m l a c i v e  0.7627 1.0264 1.0295 1.0291 O i . a o o o  

2 Caccors ri11 te r e t a i a e d  Dy t h e  H P I C m R  c r i t e r r o n .  

:able 6.6.2 Lnguage Data: Scree Plot - SAS Output 
n ; t ~ a l  Factor  *th&: Principal Pac to r s  

Scree Ploc oL Eigenvaluea 



Table 6.6.3 Language Data: Rotatcd Factor Pancm - SAS Output 

WOTE: Princeci values sre mvlciplied by 100 and roundcd co the nearesr inceqer. Values preacer chan 0 . 4  hava been Clancd by an . * .  

TabIe 6.6.4 Language Data: Factor Structure Conelations - SAS Output 

nDn: Princed values are nu:Crplied by 100 and rcund.d Co Che nearorc rnceqer. '&lues greacer chan 0 . 4  have b e n  el-cd by M .... 

rable 6.6.5 Factor Scores Distributions: English Prolciency 

Hisecqram 1 
O.,.".""".."'................................ 161 +- 

1 



Factor Scores Dismbutions - Oji-Cree Education 

0.331586 Kurroiin 
177.0&11 CSS 

. s r d  nean 
O Prl.lTI 

411 nula . O 
-80 QTD=;RI 

-2506 Pr>rlSI 
0.58557 R c Y  

1004 mx 
7 5 t  Q3 
50\ Wcd 
258 01 

08 xin 

RuIOe 
93 - 0 1  
mde 

Obn Hiphest ma 
1721 1.5557011 51; 

261 1.5557911 55i 
L2) 1.5557911 1361 

4031 1.5557911 392! 
4021 L.555791t 3491 

Probsb i l i t y  Ploc .*.......,......* .. 

. . 

.* 



àble 6.6.7 Factor Scores Dismbutions: English Proficiencp ~ m f o r m e d )  



Cable 6.6.8 Factor Scores Dist.ribuaons: Oji-Cree (Transformecl) 
a r i a h l e = P ?  

N 
n&Lean 
Scd Dcv 
s k o m c s l  
us5 
N 
'r:Ifeari=o 
 NU^ -= a 
l t i s i q n l  
Sm UUJL 
Y:Xormal 

tcq t f a c t o r  2 + 10 1 

4 1 1  Sum Wqca 
2.298245 Sirnr 
0.092031 V a r i a n c e  
0.926049 K u r c o s l r  
2179.635 CSS 
<.O04484 SCd *an 
506.8764 PrwIZI 

4 1 1  'him . O 
206 Pr=ItiI 

(2539 P~Y=ISI 
J.587194 Prcw 

1001 mx 
753 43 
501 Wcd 
2 5 1  9 1  

O I  Kin 

RanOe 
43-41 
Woda 

X i s s i n g  Value  
c o u n t  
I COuntiNatn 0.24 

m a t  Ohs Highrat Otn 
2 . 2 f 9 9 U i  1 7 2 1 2 . 4 4 7 1 8 7 :  531 
Z.229913i 2 6 ) 2 . 4 4 7 1 8 7 :  551 
2.229913( 121 2.441107! 1361 
2.131507l 4031 2.447197 l L921 
2.231507l 402: ?.<b7LBf l 1491 

Saml P r o b b r l i w  Ploc  ................... 

** 



6.7 Power / Sample Size Calculation 

These calcuiations were based on Gequency dismbutions detailed id Chapter 3. 

Table 6.7.1 SarnpIe size (SS) requked to detect a signiticant association for effects of the 
magnitude observed in these analyses 

Diabctcs/IGT Diabetes IGT Obesity 

Food 

Tndiaond 
Hdthy 
J d  
Nurnber obserred: 

Activiq 
Modern 
Tnditional 
Sumber observed: 

~ P g e  
English 
Oji-Cree 
Nurnber obsen-ed: 

Boldcd d u e s  are those which surpassed the minimum SS needed for that group 

Lysing the fom& for sample size determination in a case-conuoi design:" 

= @. -1 + Z1 JJ-(~ -JI + plql 1' / f- pl)' 

where n = the required smple size of cases for each group. 
f = p (exposure / diseased) 

where e-qosure is dehaed as haring a score withm the 3"' or #' q u d e  of subscde 
scores. 

= Y${1 + R / [l + J.(R - l)]} 
where R is the OR for the 'es~osed' group. 

41 = 1 - Pl 

Z,,, = 1.96 
Z:, = 0.842 (with significance level (a) at 0.05 and Porver (1 - p) = 0.80). 




