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Abstract

Title: Assessment of acculturation and its associations with type 2 diabetes, impaired glucose
tolerance and obesity in an isolated nauve Canadian Aboriginal community

Degree: hiaster of Science

Year: 2001
Name: Joshua Paul Feuer

Department: Graduate Department of Community Health, University of Toronto

One approach used to identify causal risk factors for disease in First Nations has been a biocultural
model. This integration allows for an analysis of cultural risk factors which still retains real biologic
plausibility. For this study, subscales of acculturation were developed and test of associatons were
made with health outcomes in Sandy Lake, Ontario. Factor analysis was performed on the data and
tests for association then examined the relationship between subscales of acculturaton and disease.
The results indicated that a) the risk of becoming obese or of developing IGT is lower among
individuals with a diet high in traditional food, b) the risk of developing diabetes and IGT is lower
among those who report having items used for traditional rather than modern activities in their
home, and c) diabetes is less common among those proficient in Oji-Cree. These results are

important in designing prevention and health promotion strategies in the community.
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Chapter 1

Background and Literature Review

1.0 Introduction

Tvpe 2 diabetes is 2 major health concern for native populatons all over the world. In North
America, prevalence rates of diabetes have been reported as high as 49.5% among the Pimas of
Arizona' and 26.1% among the Ojibway-Cree of Sandy Lake, Ontario.” Some believe that this is due
to the dissolution of the traditional way of life as it has paralleled the tse in the prevalence of type 2
diabetes and the ‘westernization’ of these communities.” Over the past 50 vears, native cultures in
general have become modernized; their traditional lifestyles have become an amalgam of naave
culture and western-minded ideologies. Although it would be useful to design a study to assess the
effects of these cultural changes on the health of traditonal-minded communities, historcally, there
has been limited success in integranng cultural and biological research perspectuves. However, a
more recent focus on ethnomedical models of disease has vielded studies that integrate the
ethnomedical approach of the cultural anthropologist with the epidemiological approach of the
biological researcher into one biocultural model. This approach considers the interaction between
the population, the context in which the disease 1s occurring and other dynamic processes such as

the rapidly changing culture.
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“Acculturation” describes the adoption of a dominant culture’s characteristics within a less
dominant culture or community. An epidemiologic analysis of acculturation in Sandy Lake, Ontario
and its association with diabetes, [GT and obesity will help illustrate how a biocultural approach to

diabetes in a First Nadons community can help to connect the biology with the cultural risk factors

for diabetes and obesity.

This first chapter will define type 2 diabetes, describe its epidemiology, especially in relation to
native communities; it will also define acculturation and describe the history and culture of the study

populaton of Sandy Lake, Ontano.

1.1  Diabetes Mellitus: Subtypes and Characteristics

Diabetes mellitus (DM) is a chronic disease found all over the globe. It is not a single disease buta
group of heterogeneous disorders all characterized by a high concentration of blood glucose
(hyperglycemia).’ This is either due to a deficiency of insulin, to a decreased sensitivity 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 metabolism of carbohydrates, lipids and protein. Diaberes is known to
be associated with long term complications including retinopathy, neuropathy, nephropathy as well

as coronary heart disease and stroke. ™’

The most common forms of diabetes are termed type 1 and type 2 diabetes mellitus. A third, less
common subtype is known as gestational diabetes mellitus (GDM) and develops in women during
pregnancy.” Tvpe 1 diabetes, previously referred to as insulin-dependent diabetes, occurs most
commonly in children and young adults and persists throughout adult life. " Ttis a chronic disorder
that results from an autoimmune process which destroys the insulin-producing beta cells of the
pancreas.” A patent with type 1 diabetes may present with weight loss, insatiable thirst, frequent
unnation and elevated fasting blood glucose levels due to the body’s inability to produce and secrete
insulin.*'* Type 1 diabetes is treated with daily insulin injections in conjunction with an appropdate
diet in an effort to achieve satisfactory blood glucose control, with the ulumate goal of maintaining

levels as close to normal as possible. [nsulin is life-saving for people with type 1 diabetes mellitus.”

Type 2 diabetes, previously known as non-insulin dependent diabetes, is also a chronic disorder

which involves the inability to properly metabolize blood glucose. This form of DM differs



significantly from type 1 diabetes. First, individuals most at nsk of type 2 diabetes include the
elderly' and those thar are overweight."” In the United States, prevalence rates of type 2 diabetes
increase from 1.3% from the age of 18 — 44 vears to 10.4% for those aged 2 65 years’— particularly
in those with a high degree of ‘central adiposity’ or obesity localized to the mid-section of the
body." Second, whereas with type 1 diabetes the problem lies solely in the secretion of insulin, for
patents with type 2 diabetes, the problem is an insensiuvity to the action of insulin, termed ‘insulin

resistance’ (IR) as well as the development of a defect in insulin secretion.”"

The prevalence of type 2 diabetes is lower among physically active persons than in those who are
sedentary.” Studies have shown that increased levels of physical activity improve insulin

sensiavity."™"’

Therefore, therapy for type 2 diabetes focuses on diet and exercise and aims to
improve insulin activity.” Type 2 diabetes may also be treated with oral drugs, which improve insulin
senstuvity, increase insulin secretion, decrease excessive hepatic glucose production or slow the
absorption of carbohydrates from the gastrointestinal tract.” In addition, 30-40% of patients with
type 2 diabetes may ultmately require insulin for optumal treatment. Pootly controlled rype 2
diabetes may increase the risk of cardiovascular complications such as heart attack and swoke as well

. . - v . . y
as microvascular complications such as diabetic retinopathy and neuropathy.™

A test used to determine a body’s ability to metabolize glucose is the oral glucose tolerance test
(OGTT). Itinvolves consuming a sugar drink and testing blood glucose levels over a 2-hour period.
Elevated blood glucose levels as determined by this test categorize individuals as either having
diabetes or a ‘pre-diabetes’ condition known as impaired glucose tolerance (IGT)."**"* This test
was used to help diagnose patents in this study with IGT and will be described in more detail in

subsequent sections.



1.2  The Epidemiology of Type 2 Diabetes

1.2.1 DISTRIBUTION

A) REGIONAL DIFFERENCES IN DIABETES PREVALENCE

The most recent global prevalence for type 2 diabetes was estimated in 1997 at > 120 million cases.”
Between contnents, the age-adjusted prevalence of diabetes ranges from 0.682% in Afnca to 4.69%
in North America.™ 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 Asia.” These values were
based on population figures and published prevalence rates for diabetes.” Actual numbers of cases
were greatest in Asia with more than 46 million cases, and least in Oceania with 742,000 cases due to
differences in total populaton.™ Research in the United States indicates that for every 2 diagnosed
cases of diabetes, there is one that remains undiagnosed.® In Canada, where there is an estimated
5% prevalence rate,™ this translates into a 7.5% prevalence rate or 2 million cases of diabetes. For
developing countries, in which inadequate screening and surveillance systems result in inadequate
healthcare and generally poor diabetic care,” the true impact of the disease and its complications is

unknown.

B) PREVALENCE RATE PROJECTIONS

By the vear 2010, it is predicted that 215 million people will be diagnosed with type 2 diabetes
worldwide.® This represents an increase of 44% in the current wotldwide prevalence of type 2
diabetes.” Projections are made based on the current age distribution of the disease as well as
changes expected in lifestyle and economic development.” Although the rate of type 2 diabetes is
expected to tise on all continents, the wotldwide estimate is most affected by the incidence of type 2
diabetes in high population areas like Asia.” For example, by 2010, the prevalence of type 2 diabetes
in Asia is expected to increase by 169%,” representing almost 80 million new cases in just 16 years.
Other contnents expected to demonstrate a dramatic rise in the prevalence of diabetes include
Africa, with an estimated increase of 256%, or more than 12 million new cases; the former USSR is
expected to increase by 108%, or more than 6 million cases; Latin America is expected to increase
by 61%, or almost 6.8 million new cases; Europe and Oceania are each expected to increase by 52%,
or 8.3 million and 360 thousand, respectively; and North America’s prevalence rate is projected to
increase by 25%, or approximately 3.3 million new cases.” These projections are predicated on the

theory that the global risk of diabetes will continue to rise due to the persistence of environmental



factors and their potential interaction with a population’s genetic susceptbility.™* Environmental
factors suspected to contribute in the pathogenesis of diabetes include advancing age, nutritional

factors, obesity, physical inactvity, and modernizaton.™

) DIFFERENCES IN DIABETES PREVALENCE AMONG ETHNICITIES AND WITHIN COUNTRIES

The prevalence of diabetes is not evenly distributed between or even within countries.” [t has been
observed that in developing countries, the risk of diabetes is higher among newly prosperous groups
while in industrialized countries diabetes is a disease of economic disadvantage.’ Among these high
prevalence populations, “there is a high disease burden, and a changing burden suggesting
pteventability, and fear that things are unknown and out of control” — which, according to Vinicor,

satisfies the three criteria for classification of a public health disorder.™

King and Rewers’ landmark report to the WHO Ad Hoc Diabetes Group illustrated the emerging
pattern of diabetes in these susceptible populadons.” This large study investigated the prevalence of
type 2 diabetes among 75 diverse population groups in 32 countries. It was determined that
indigenous and migrant groups were disproportionately affected by the prevalence and social impact
of diabetes. ™~ There was enormous variation in diabetes prevalence between populations, and
exceptonally high rates were documented in populations that have changed from a tradittional to

madern lifestyle.

The rates of diabetes are extremely high among recent generations of indigenous and migrant groups
around the world. For instance, the highest recorded prevalence rate of diabetes 1s among the Pima
Indians of Arizona and the Micronesians in Nauru. In contrast to a 3.1% general prevalence rate for
all of the United States’, Pima and Tohono O’odham American Indians exhibit a prevalence rate of
~350%:"* the Micronesians of Nauru have a prevalence rate over 40%; the rate among the
Melanesians of Papua New Guinea is over 30%;" ™ the Urban Indians in Fiji,29 and the Australian
Aborigines have reported prevalence rates in excess of 20%."** Migrant populations have also
demonstrared a high prevalence of diabetes. In parucular, South Asian migrants to Britain have a
prevalence of 20~30% and those who migrated to South Africa have a prevalence of 11-20%.%"%



In some communities, diabetes has had little social or health impact." For example, the rural Bantu
in Tanzania and also the Chinese of mainland China are two communities in which the prevalence

of diabetes is less than 2%.%%

While some atribute the cause of higher prevalence areas to disadvantageous genetic profile or to a
rapidly changing culrure, one may extrapolate that the virtual absence of the disease in these areas
may be the result of favorable genetics or cultural stability. For example, these communities have
maintained many traditions over the past few generations such as a tradidonal diet low in saturared
fat. Moreover, they have not been exposed to the pressures of resettling in a new country which

beset migrant populations.

The public health impact and the economic cost of diabetes and its complications are enormous in
communities exhibiting extremely high prevalence rates for a single disease.” Diabetes is usually
diagnosed after the age of 50 years,™ however, within high prevalence populations like the Pacific
[slanders, Native Amercans, and migrant Asian Indian and Chinese, diabetes is prevalent at much
younger ages.” This phenomenon will likely result in major health and social implications in the
future as complications from the disease begin to emerge. Improved longevity and improved
control measures for diabetes will ultimately resuit in a greater burden to the health system of these
populations. These factors as well as the predominance of diabetes in these communities has

prompted researchers to investgate the potential determinants of the disease.

1.2.2 DETERMINANTS

A) GENETIC ETIOLOGIC FACTORS

There is no single definitive cause of type 2 diabetes. Three hypotheses offered in the literature
sugpest that either a genetic or environmental etiology aloge or some interaction of the two causes
diabetes. Evidence for a genetic contribution to the pathogenesis of diabetes comes from studies of
familial aggregation, as well as a high concordance rate among monozygotic twins (60 — 100%).™*
However, genetic research has been unable to definitvely idennfy the gene(s) involved in
diabetes.™ Researchers have postulated that the search for diabetes genes has been difficult
because type 2 diabetes s a complex, heterogenous, multifactorial disease.™ Itis commonly believed

that environmental determinants interact with genetc susceptibility to cause diabetes making the



discovery of a single genetic mutation unlikely. This argument is reinforced by the rapid increase in

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

B) ENVIRONMENTAL ETIOLOGIC FACTORS

Some risk factors for diabetes have been linked to the social environment. Elements of culture
which influerice health through recognized biological pathways (e.g. diet, exercise) are identified as
part of “the inter-related triad of obesity”, defined by reduced physical activity and inapproprate
diet® These ‘biologically-active’ elements are considered strong and widely accepted; decreased

exposure is associated with a decreased risk of diabetes.

There are also aspects of the social environment which may be associated with biologically active
factors, but without any direct biological actvity themselves; for example, the possession of certain
household items which reduce daily physical activity, or adherence to certain customs which reduce
activity or lead to poor nutritional intake. Medical anthropology has suggested that biocultural
models of disease causation which include these non-biologically active risk factors can demonstrate
strong associations between non-biologically active factors and disease and therefore provides a

more complete picture of disease causation in cormumunities with a very high prevalence of diabetes

and obesity.”

The following is a list of documented risk factors for type 2 diabetes mellitus around the world:

Age

Perhaps the most well known risk factor for diabetes without regard for natonality, ethnicity or
social status is advancing age. Age-specific prevalence rates for diabetes increase with advancing age
in almost every study population reported.” Even among the rural Bantu of Tanzania and the
Mainland Chinese where the prevalence of diabetes is lowest in the world, there was an almost linear
increase in prevalence from age 20 to 74.% For high prevalence populations like the Pimas of
Arizona, where susceptble persons develop diabetes at earlier ages, rates of diabetes increase from
as low as 5.5 and 7.3% among males and females in the 20 — 24 year age range respectively to 66.7

and 63.6% among males and females in the 70 — 74 year, respectively.”



Physical Activity

Epidemiologic studies have demonstrated the role of physical acavity in preventung diabetes; and
regular exercise has consistently shown to improve long-term glucose control. Cross-sectional
studies of aboriginal people in the South Pacific,” a retrospective longitudinal study of female
college athletes” and a prospective study of men* and women" all suggest a protective effect of
exercise in relation to diabetes. The benefit is believed to stem from a reduction in blood glucose
levels due to exercise and can persist for hours and even days in patents with diabetes. This is due
to a) an insulin-independent increase in glucose uptake by muscle, b) an increase in insulin

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

Physical inactvity often emerges in epidemiological studies as an independent nsk factor for the
development of diabetes. Cross-sectional studies have shown a two- to fourfold increase in diabetes
prevalence in least-active versus most-active individuals.® Other prospective studies showed a
positive association between level of physical activity and reduction in the risk of diabetes."
Exercise regimens are often prescribed for patients with diabetes with the goal of decreasing obesity
— another primary risk factor for diabetes — and improve insulin sensitivity.™*** However,
evidence also shows that physical acuavity has a direct effect on insulin’s action as well. Studies have
found that peripheral insulin sensitivity is improved among individuals that are physically active.'™
Thetefore, actve individuals are found to have a reduced risk of diabetes not only as a result of
avoiding the ill effects of obesity, but through improved insulin sensitivity as well.** This affirms
the suggestion that exercise improves the body’s sensitivity to insulin and will therefore decrease

one’s chances of developing diabetes.”

Diet

The most consistent dietary risk factors reported for diabetes are total calories and the percentage of
calories from far.” However, there is no universal association between a component of diet (for
example, glucose content) and the risk of diabetes.” Certain populations with 2 high rate of diabetes
have been found to consume diets higher in fat and lower in fiber than those with lower diabetes
prevalence rates.” Yet, no conclusive association has been established between any consumption
patterns and diabetes risk. The direct effect of a diet high in total calories and fat on the risk of
obesity,” a well-established risk factor for diabetes and insulin resistance, may accouat for the

consistent association of diet and diabetes risk.">



A common misconception is that an improper diet is the primary reason for the mse in the
prevalence rate of diabetes in Natve North Americans and also that a proper diet may be protective
of developing diabetes. In fact, it is likely not diet itself but rather a more complex combinaton of
genetic and environmental risk factors which has lead to diseases such as diabetes in these groups.”
Some believe that a traditional diet characterized by animal protein and low complex carbohydrates
may protect against diabetes and obesity.”’ However, researchers have speculated that the
composition of the diet is less influential on diabetes risk than the effect of drastically changing a
community’s eating habits over a short period of time.”" For example, although the current diet of
the Pima Indians is similar in composition to that of the general U.S. populagon, they have the
highest rate of diabetes in the world.” The fact that a dramatic change in Pima culture —~ including
dietary practces — is evident over several decades may explain why many abonginal groups display
high rates of diabetes while consuming diets similar to those of their neighbors. This may explain
why only limited research exists which shows any connection between particular components of diet
and the incidence of diabetes that have been reproduced across communities undergoing similar

. . . 2
rapid modernizaton processes.

Obesty

Both physical inactivity and consumption of a diet high in fat and low in fiber contribute to the sk
of obesity. Obesity is not only viewed as a risk factor for diabetes, but similar to diabetes, is also
considered to be closely linked with the inablity to respond to the action of insulin, or ‘insulin
resistance’.® Among the Pima Indians, obesity has had little effect on the rate of diabetes in the
absence of a family history of diabetes,” and in monozygotic twins, the genetic component of
diabetes has produced results which indicate that diabetes can develop independeatly of obesity (in
non-obese people).” Obesity is still considered the strongest predictor of diabetes in the general

population.®

Ethnicity

As described in a previous section, there are dramatc differences in the prevalence of diabetes
across various ethnicities. There are virtually no cases of diabetes in some traditional sociedes like
the Bantu of Tanzania and the Mapuche Indians of Chile, while nearly half of the population of
Pima Indians and Nauruans are affected.””" In the United States, diabetes is nearly twice as
common among blacks and hispanics as in non-Hispanic whites.*” This disparity in diabetes

prevalence is not explained by underlying differences in the prevalence of obesity, or some other
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behavioral risk factor, as these values are constant even after adjustment for age, gender, obesity,
family history of diabetes, education and income.® These same results were found in both the San
Luis Valley Diabetes Study of Hispanics in Colorado™ and the San Antonio Mexican Heart Study.™

This may indicate that some combination of factors extsts which is unknown and perhaps varies
only by ethnicity.

Q) GENE-ENVIRONMENT INTERACTIONS

The relative contribution of genes and environment to the risk of diabetes among individuals in
once traditional societes is still unknown. Yet, studies of urban-rural and natve-migrant
populations indicate substantal differences in the attributable risk due to environmental factors.
There is evidence that the risk of obesity and diabetes is increased in communities where exposure
to modern conveniences has caused rapid changes to elements of culture such as diet and level of
physical activity.”* There is also evidence of a dose-response relationship from studies of urban,
periurban and rural Pacific Islanders.”” The risk of disease and poorer blood lipid profile increased
from least to most modern society and with proximity to the rural cenwre.”” Evidence also exists
which indicates a higher prevalence of diabetes among landed Mexican and Japanese immigrants to
the U.S., and South Asian immigrants to Britain and to South Africa than observed in their home
countries.”™” Similarly, Native communities such as the Choctaw of Mississippi, the Ojibway-Cree
of Sandy Lake, the Haida of Brtish Columbia, the Natves of Alaska, Algonquins of Quebec and the
Pimas of Arizona all have a higher prevalence of diabetes than does the general population of

Canada or the United States."**"*

“Tke Thrifty Genotype Hypothesis”

Neel's thrifty genotype hypothesis has persisted for over thirty-five vears as the most widely held
explanation for the clustering of diabetes among rapidly developing populations. Neel argued that
if there were a ‘diabetic genotype’ which was highly prevalent in some communities, it must have
originally been advantageous for survival” The theoretical rationale tests on the belief that diabetes
is largely genetcally determined and that the adaptive genotype whose expression was once

beneficial is now a detriment to health and survival.®

The theory suggests that in those in whom it was expressed, the diabetes genotype was efficient — or

‘thrifty’ — in storing energy during periods of food surplus and subsequently udlizing energy stores
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during periods of food scarcity.™* Therefore, a survival advantage was conferred during periods of
food shortages since the food supply was dependent upon the abundance of wild game and a
depletion would have otherwise caused great depopulation.”’ Shortly after European explorers
began colonizing the ‘New World’, the low-fat, low-carbohydrate, high-protein traditional diet
transformed into an energy-dense, high-fat and high-carbohydrate diet to which the thrifty genotype
no longer conferred a survival advantage.” Instead, its host was rendered susceptible to obesity and
dizabetes due to a surplus of high calorie food with no imminent danger of famine.”* This transition

is still apparent today within these communities where both traditonal and modern diets are eaten.

Some researchers have felt that little solid evidence exists to substanuate Neel’s thrifty genotype
hypothesis.™ Since no single major gene has been isolated and found to account for type 2
diabetes or insulin resistance, those who challenge Neel’s theory cite the absence of real genetic
evidence for the heredity of the disease. However, recent advances in the fields of genetic research
and molecular biology and the identification of candidate genes for insulin resistance and insulin
secretory defects may weaken these arguments. Neel himself believed the feast or famine hypothesis
presented an overly simplistic view of the physiological adjustments involved in the transition from

the traditional to modern lifestyle.”

However, even Neel's most rigid opponents agree that as a
broad explanation, the thrifty genotype hypothesis encapsulated the likely interplay between evolving

environmental influences and genetic factors.™

13 Acculturation: An Envitonmental Determinant of Health?

1.3.1 DEFINING AND MEASURING ACCULTURATION

Epidemiologic evidence suggests that exposure to sociocultural change is a risk factor for non-
communicable diseases such as diabetes and obesity in susceptible populations.’*"® Swudies have
observed that within many of these populations life is evolving from a traditional to a modern

. ,5, 10, 2, 59, 62,
existence ** 3. 2,66

and therefore this cultural phenomenon is better described as a ‘transidon’.
Various terms have been used interchangeably to describe this rend, for example, acculturaton,
modemization, urbanization, westernizaton, and globalizaton, however, they all attempt to describe
the same cultural phenomenon: the adoption of a dominant culture’s characteristics within a less

dominant culture or community.



Within each community studied, different strategies have been used to define and measure
associations between acculturation and various health indices. For example, Australian Aborigine
communities have undergone a rapid urbanization. During this shift from rural to urban living, the
rate of diabetes has steadily increased.’™** Based on a study of Australians with a high diabetes
prevalence rate (11%), Wise proposed that the recent shift toward urban living was associated with
an increased risk of diabetes.” An even higher prevalence of diabetes (17%) was observed among
‘fringe dweller’ Aborgines of the West Kimberly whose lifestyle was characterized by poverty, high
unemployment, high alcohol consumption and a generally poor diet.” Recently, the prevalence rate
of diabetes among Aborigines in New South Wales was reported in excess of 20%.* Further
comparison of diabetes rates among newly urbanized Australian communities indicated that
Aborigines who have moved to urban centers experienced a greater prevalence of diabetes and other

adverse health outcomes than prevalence rates seen among individuals stll in rural villages.*

Similar findings were evident among Melanesians of Papua New Guinea where a survey revealed
that rates of diabetes and serum lipid levels are greater in urban coastal and periurban highland
subjects than among their rural counterparts.™* A seven-question survey was used to gather
information on aspects of cultural change in the community and an ‘index of relative modernity’ was
used to differentiate the influence of the changing culture among the Coastal and Highland New
Guineans. While acculturation was never explicitly defined, based on the elements of culture which
were studied, it is apparent that education and emplovment were considered central to the definition.
Area of origin, vears of contact with government, educational level, type of employment, number of
vears in an urban center, father’s employment and type of housing were all items which contnbuted
to a categorization of the degree of ‘acculturation’.”® Equal weightng was applied to each response
and an additve scale produced a maximum score of 50 to each individual. Subsequent statstcal
analyses investigated correlatons with known biological ask factors such as blood pressure, 2-h
plasma glucose concentrations and measures of body adiposity such as triceps skinfolds, and body
mass index.®® In addition to sex, age, village, BMI, fat distribution, glucose tolerance, and physical
actvity, the ‘index of relative modernity’ figured as a contributor to vanatons in cholesterol and

triglyceride concentrations.

Studies of the Choctaw of Mississippi also showed significant associations between lifestyle factors

and health. In these analyses, acculturation was defined as the sum total of sociocultural change and
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was viewed as a representation of physical (body mass), behavioral (physical activity), and
saciocultural (‘lifestyle incongruity’) factors.” An acculturation score was constructed using a
community-wide questionnaire to assess the association between acculturadon and glucose
tolerance, body mass index and other anthropometric variables.”® The Dressler 25-item style of life
questionnaire assessed accumulaton of consumer goods and exposure to messages in the mass
media. Possession of household items were measured and included telephones, color televisions,
tape decks, stereos, microwaves, VCRs, cable TVs, air conditoning, cars, travel habits, and exposure
to various media outlets.” The score from the style of life survey was then compared to a score
which described economic status to produce a new varable: lifestyle incongruity’ (i.e., style of life —

economic status = lifestyle incongruity).™

The psychosocial stress represented the extent to which individuals lived within their means — seen
as traditional behavior- rather than beyond their means — scen as 2 North American phenomenon.
The stress which the authors described was also considered a symptom of acculturadon as a result of
the Choctaw having an indeterminate status in the region; that is, neither wholly tradidonal nor
wholly North American. In addition to this chronic perceived stress, the authors postulated that
changes in physical activity and body mass comprised the aspects of acculturation which influenced
rates of diabetes and other health outcomes.® The findings indicated that a higher lifestyle
incongruity was associated with higher plasma glucose and body mass index (BMI). The

investigators concluded that acculturation increased one’s risk of diabetes and obesity.*

Studies of the Australian Aborigines, Papua New Guineans and Choctaw of Mississippi support the
theory that certain cultural and environmental factors play at least some role in the development of
diabetes and obesity. However, while a general assocdation between lifestyle factors such as diet and
exercise and health is fairly well established,’ the search for the etiological components of
acculturation is not far advanced.* Furthermore, while most studies have linked sociocultural change

to increased diabetes, at least one investigation could not replicate these findings.”

This particular study investigated the association between acculturation and diabetes among Mexican
Americans and found a negative association or beneficial effect from acculturaton on diabetes and
obesity.” This study defined acculturation as “a multidimensional process in which individuals

whose primary learning has been in one culture (i.e., the Mexican or Mexican American culture) take
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over charactenistic ways of living from another culture (i.e., the mainstream, non-Hispanic white
culture)”.® For Mexican American men and women, diabetes prevalence was inversely related to
their socio-economic group.” These results were inconsistent with the findings from the Australian
Aborigines, Papua New Guineans, Mississippi Choctaw as well as other studies including
investigations of Japanese Americans among whom a positive association between diabetes and

acculturation has been documented. ™

The questionnaire given to the Mexican Americans in San Antonio vielded scales on three separate
dimensions of acculturation: functional integration with mainstream society, value placed upon
preserving traditional culture and attitude toward traditional family structure and sex-role
organization.” In addition to these scales, a ranking of sociceconomic status was also included: the
Duncan Socioeconomic Index which measures SES based on occupational prestige. Like
acculturation, the investigators treated socioeconomic status as an indicator of cultural assimilation.®®
This study stressed that these findings were community specific and were not to be extrapolated to
other communities.” According to them, acculturation should be viewed as the combined influence
of each of the singular evolving elements of a given culture, one of which is a culturally appropnate

measure of socioeconomic status.

Dispardtes such as the results from the Mexican American study in San Antonio are not
inexplicable. Some believe that the rate of disease among persons undergoing the acculturation
process will rise or fall to approach the rate found in the host culture.”® Support for this hypothesis
is found in the prevalence of diabetes among Japanese Ameticans, Pacific Islanders, and Mexicans in
America.” However, this does not explain how a community’s prevalence rate can surpass that of
the host society’s as is the case among many aboriginal groups in North America and Australia.
Discrepancies in the direction of the association for acculturarion-health studies indicate that there is

still much to understand regarding the health-effects of acculturaton.

It has been found that for studies of acculturation within traditional-minded First-Nations
communities with high rates of diabetes, general concepts of socioeconomic status are not
applicable. ™ As a result, community based surveys are specifically designed to assess SES in the
absence of standard indicators (salary scale, home ownership).” Socioeconomic status —as it is

known in mainstream soctety— does not necessarily correspond to the true economic status of



15

traditional individuals nor would it provide a picture of the level of acculturation in these traditional
communities. Thus, acculturation and SES ought to be viewed as distinct, though not necessarily

uncorrelated social phenomena.

14  Sandy Lake, Ontario: Determinants of Health

1.4.1 HISTORICAL PERSPECTIVE OF THE SIOUX LOOKOUT ZONE

The native communities that settled within the region now known as the Sioux Lookout Zone are
the descendents of the plains Ojibwa and Cree people.” Historically, these tribes were completely
dependent upon the roaming herds.” They were 2 nomadic and migratory people and the hunt
vielded flesh for food, deer hides for summer clothing, buffalo hides for winter garments and bones
and horns for tools.” During the winter season, meat was accumulated, dried, mixed with fat and
pulverized into a high-energy source of food known as pemmican.” This could be kept for a year
without spoiling and represented the major source of energy during periods of food scarcity. Health
risks endemic to the region were primarily a result of exposure to natural elements: trauma,

infections, starvation, childbirth, and harsh climate, to name but a few.* ™

The plains Ojibwa and Cree began interacting with European explorers during the early 1600’s.”
Europeans were taught by the natives how to survive the harsh North American climate using
hunting, fishing and trapping techniques and in rerurn, European customs, ideologies and
conveniences were introduced. New to Canada wete iron tools and weapons — necessities for

hunting and fighting; alcohol — previously unknown to North America; and the fur trade.”

Acute infectious diseases introduced by the Europeans lead to an epidemiologic transition, resulting
in increased rates of smallpox, measles, influenza, typhus and diptheria.**™ Acute infectious
diseases like malana, yellow fever and hookworm, believed to have been introduced by African
Slaves, also played an important role.** Some authorities believe that many of these diseases did
exist in pre-contact North America but only emerged as major killers once the stress, disorganizaton

and epidemic-induced panic was felt upon European contact?

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

Americans and are evident in Sandy Lake, Ontaro, in the Sioux Lookout Zone. Most notably,



16

hunting and fishing are no longer essential activities of survival. The implementaton of the
reservanon system and the distribution of food via local grocery stores have made hunting for
survival virrually obsolete and travel outside of the contained reservation unnecessary.”” A growing
trend toward modern conveniences and advanced technology now exists within this native

community.

Store-bought groceries and therefore the present nanve diet tends to be high in saturated fats,
cholesterol, and simple sugars, and generally low in fiber.” The community’s reliance upon food
sold at a local grocery store rather than the spoils of hunting and fishing has decreased physical
activity and changed the general nutrition of community members.” Traditionally, wild game and
the gathering of wild plants provided a diet high in protein, moderate in fats and relauvely low in
catbohydrates and dietary fiber.™ ™ Exposure to Western-media and education have also
contributed to social change in the past few decades in Sandy Lake.” Except for community
gatherings, traditional activities are minimal and life is relatvely sedentary in relation to the once

active native lifestyle.

This shift in the way of life, from traditional to modem, is thought to be playing a role in the
prevalence of diabetes among native Canadians.* ™ The inhabitants of the region have witnessed a
corresponding rise in non-communicable diseases such as diabetes and obesity in the past few
decades, as has been observed in other native communites acculturating to North American

lifestyles.™ ™

1.42  DIABETES IN SANDY LAKE, ONTARIO: DISTRIBUTION AND DETERMINANTS

The Sandy Lake Health and Diabetes Project (SLHDP) assessed the prevalence of type 2 diabetes
and its osk factors in Sandy Lake. The survey was developed specifically for the Sandy Lake
community. Extensive ethnographic fieldwork and local pre-tesung exercises were completed to
help develop a culturally sensitive data collection instrument.” Questionnaires were administered in
both English and Qji-Cree, depending on the preference of the respondent.™ A total of 728
community members > 10 years of age (72% of the eligible population) participated in the survey.*
[nterviews were conducted to complete the questionaaire and consisted of four parts: a) prevalence
screening and blood analysis, b) household questionnaire, ¢) anthropometric measurements, and d)

blood pressure and fitness testing” (see Chapter 2).
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Results from the prevalence study were published in 1995.> The community age-adjusted prevalence
of diabetes was 26.1%.*> Of those diagnosed with diabetes, 41% were newly diagnosed at the time of
the SLHDP.? The age-adjusted prevalence of impaired glucose tolerance (IGT) was almost three
times more common in females (19.8%) than in men (7.1%).> This finding is inconsistent with
studies of other native communities in North America but may be explained by the greater
prevalence of obesity among females in this community’ (SLHDP, mean BMI: male subjects: 25.5,
female subjects: 27.3).™

Studies of other Canadian native communities have vielded prevalence rates for diabetes in excess of
the estimated 5% for the general population.” However, the community prevalence of diabetes
determined by the SLHDP ranks among the highest in the world; only the Pima Indians of Arizona,
the Nauruans of Micronesia, and the Melanesians of coastal Papua New Guinea have reported rates

of diabetes which surpass those of the Qji-Cree within this isolated natve Canadian community.”

Diabetes, obesity and their associated risk factors are major health concerns within Sandy Lake.?
The rise in the rate of diabetes is generally believed to be the result of a genetic predispositon within
North Amercan natves acted upon by influences related to a sudden environmental and culrural
transition.™"* Similar ethnomedical models of disease causation are suspected to be acting within
the Pimas of Arizona, the Choctaw of Mississippi, the Algonquin of Quebec and other first-nations
communities in North Amenca. It is commonly held that the increasing non-native influences in
Sandy Lake have resulted in an increased risk of diabetes and obesity.” Furthermore, the
possession of modern devices in the home, changes to educational practices and nutriton and
decreased activity are each suspected to be aspects of culture which have changed as a result of

modern influences.®

The associations between various indices of acculturation and rates of diabetes have helped establish
that ethnomedical approaches to disease causation exist and can contribute to an understanding of
disease pathways in traditional communities. Furthermore, although each study employed a
different definition and instrument in order to measure cultural change, it is clear that acculturation

is believed to have some mediating role in the health of these communities.
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For Sandy Lake, where the culture is currently changing and therefore both traditional and modem
elements coexist, identifying which elements of lifestyle correlate with the presence of diabetes

would have practical implications for future health promoton and diabetes preventon strategies.

1.5  Study Objectives
This study was oriented to investigate both biological and cultural determinants of disease. Where

possible, associations between purely cultural risk factors and known biological risk factors were
determined. These were performed to better understand the causal pathway by which these non-

biological risk factors effected disease incidence.

Dara from the SLHDP on frequency of consumption of foods, items owned by households and

language proficiency were used to:

1. Determine if clusters exist in the data from the Food Frequency, Household Items and
Language sections of the SLHDP and to assess whether these represent traditional and North

Amencan lifestyles.

)

Determine whether such clusters were associated with the risk of diabetes, [GT and obesity in

the community.

This study will therefore ascertain whether aspects of a traditional Ojibway-Cree lifestyle, as opposed
to the more ubiquitous lifestyle of the surrounding North American culture were associated with the
risk of acquiring type 2 diabetes, IGT or of becoming clinically obese. This information will help
clanfy the importance of these elements of acculturaton and the consequences of the rapidly

changing culture on the health of a traditional community.



Chapter 2

Methods

2.0 Introduction

This chapter outlines the methods which were used to meet the objectives of the present analysis.
The data are from the Sandy Lake Health and Diabetes Project (SLHDP), a cross-sectional,
descriptive, prevalence survey of an isolated nanve reservation in Northem Ontadio. An
understanding of the culture as descrbed in the ethnographic analysis which preceded the SLHDP
was helpful in identifying variables which contributed to a measurement of acculturation in the
community. Since the ‘level of acculturation’ was not measured explicity by the SLHDP survey,
factor analysis was performed on the data in order to identify the number and narure of underlying
factors from the collected data set. Individual scores on each factor were then used in multple
variable logisdc and linear regression analyses in order to identfy associations between acculturation
and various health outcomes in the community. The design of the study, methods used, and the

variable selection procedure for factor analysis as well as other statstical procedures are all described

in detail in this chapter.
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2.1 The Source of Data: The SLHDP

Sandy Lake, Ontario is a semi-isolated natve Canadian reservaton with 1611 Ojibwa-Cree
inhabitants.” With the exception of a winter road which allows passage for about six weeks in
January and February, the community is accessible only by air for most of the year. Sandy Lake is
approximately 2000 kilometers northwest of Toronto and is located in the north-central portion of
the Sioux Lookout Zone. This is an area of subarctic boreal forest with 28 communities including
Sandy Lake, all serviced by the Sioux Lookout Zone Hospital, federal nursing statons or satellite
clinics. The demographic and social profile, the culture and general health of the people of Sandy

Lake are considered representative of the native population of northwest Ontario.™

The Sandy Lake Health and Diabetes Project (SLHDP) began with an ethnographic analysis of the
community in January 1992. Information was gathered by a medical anthropologist and a local
assistant on health beliefs and attitudes, food consumption and physical actvity, notions of disease
causation and opinions on the determinants of health and disease prevention.” Local concepts of
disease and diet were found to be dichotomized into “Indian” and “white man’s” groupings, with
the former believed to be healthy and the latter unhealthy.” Much of the community believed thata
diet high in traditional food and low in white man’s “junk food” (sugar, soda) were protecuve for
diabetes. Diabetes and obesity were believed to result from consumpton of white man’s food.
Increasing one’s level of physical activity was not seen as a means of controlling obesity or of
decreasing the risk of diabetes, and many of the foods believed to be healthy were in fact high in

T
saturated fat content.

Using the informaton from the ethnographic investigation, a culturally approprate questionnaire
was constructed in order to conduct a community-wide survey. The primary objectives of the
project were the following: a) to determine the prevalence of non-insulin dependent diabetes
mellitus {type 2 diabetes) and impaired glucose tolerance (IGT) in Sandy Lake, b) to identify
anthropometric, metabolic and lifestyle characteristics associated with type 2 diabetes and IGT in
the community, and c) to use ethnographic dara collection techniques to aid in the development of
culturally appropriate data collection instruments and interventon strategies to modify dsk factors

for diabetes and its complications.m
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Inclusion critenia were as follows: individuals who were registered members of the Sandy Lake Band
and had lived in Sandy Lake for at least six months of the previous year. Registered members of
other bands living in the households of Sandy Lake Band members were also included. Students
who met these criteria but were studying out of the community were enrolled when they returned

home.”

Darta were collected from July 1993 to March 1995. A total of 728 individuals participated in the
prevalence survey, representing a community participation rate of 72%.* Individuals aged 10 years
and older were administered the strucrured survey in either English or Oji-Cree. The survey
included the following sections: sociodemographics, health beliefs and knowledge, household items,
language proficiency, food frequency (food intake over the past three months), 24-hour dietary

recall, substance use, activity recall, concepts of body image, and a family tree for history of diabetes.

Table 2.1.1 Description’ of the SLHDP Participants by Sex

Male Female

{n = 305) (n = 423)
Age (vears) 304£ 159 29.4+158
Height (cm) 1715 £ 103 160.7 £ 7.1
Weight (kg) 6.1 £19.3 7122174
Body mass index (kg/m?) 25.6£5.1 274 %61
Education, % none 33 44
Education, % secondary or mote 7.8 75
t Values are means * standard deviations

Table 2.1.1 displays the anthropometric characterstics of the study sample used for the SLHDP.
Physical examination included basic anthropometry and was performed with volunteers in either a
cotton examination gown or light athletic clothing, Height was measured to the nearest 0.1 cm
using an Accustat wall-mounted stadiometer. Weight was measured to the nearest 0.1 kg using the
standard hospital balance beam scale. Each measurement was performed twice and the average was
used in the analysis. Body mass index (weight [kg] / height [m’]) was calculated as an indicator of
obesity. (For the purposes of the present analysis, obesity will be defined as a body mass index of 24

kg / m*or greater as was used in a recent report of Sandy Lake’s residents).*
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A standard 75-g oral glucose tolerance test (OGTT) was administered to all participants and a blood
sample for glucose collected after 120 minutes. Diagnoses of diabetes and IGT used the onginal
World Health Organization criteria:™ individuals were classified as diabetic if their single fasting
glucose concentration was 2 7.8 mmol/ Lf or if their blood glucose was 2 11.1 mmol/L two hours
after a 75-g OGTT. Individuals were classified as IGT if their glucose concentration was > 7.8
mmol/L but less than 11.1 mmol/L two hours after a 75-g OGTT. Volunteers were excluded from
the OGTT if they had physician-diagnosed diabetes and were currently being treated with insulin or
an oral hypoglycemic agent, or if they had physician-diagnosed diabetes and a fasting blood sugar of
> 11.1 mmol/L. Children aged 10 - 18 received 1.75 g of glucose per kg of body weight to a
maximum of 75 g. Volunteers who were pregnant at the time of recruitment were temporarily

excluded and contacted three months postparturu.’2

A simple three-stage step test was used to estimate maximal oxygen uptake (VO,_ ), the most
widely accepted measure of fitness level.” Volunteers stepped on 2 high exercise step machine for
three minutes per stage to a maximum of three stages. Volunteers with medical conditions that
contraindicated vigorous exercise (cardiovascular disease, respiratory disease, arthnts, and

amputations) were excluded.

The results of the SLHDP were published in February 1997.™ The age-adjusted’ community
prevalence of diabetes was 26.1% (28% for females, and 24.2% for males). The age-adjusted
prevalence of [GT was 13.6% (19.8% for females and 7.1% for males). In those individuals
between the ages of 18 and 49 vears of age, all measures of obesity were highly associated with
diabetes, and obesity was more common in women than in men.

t Note: recommendations to change these diagnostic critena were made in 1998. Impaired fasting glucose is now 6.1 —

6.9; impaired glucose tolerance requires a fasting plasma glucose <7.0; diabetes mellitus requires a fasting plasma glucose
of 2 7.0 or a plasma glucose value in the 2-h sample of the oral glucose tolerance test (OGTT) 2 11.1 mmol/L.

° Note: Prevalence rates were calculated by age and sex and adjusted for age using the direct method. Two standa:d
populations were used: the Canadian populaton from the 1991census® and the World Standard Population from King

and Rewers.®2

22 Acculturation Study Design

The present study was an analysis of the data collected from the Sandy Lake Health and Diabetes
Project (SLHDP). The SLDHP was a cross-sectional prevalence survey of diabetes and its
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associated risk factors in the natve reservation of Sandy Lake, Ontario. Participants from the
SLHDP completed questionnaires and were subsequently identified as having diabetes, impaired
glucose tolerance or obesity. Subjects were included 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 individuals. SLHDP parucipants without diagnosed diabetes, IGT or obesity
represented the control group while newly diagnosed cases (i.e.: at the time of the survey) of
diabetes, IGT or obese individuals represented the cases (see Chapter 3, section 3.1.2 for full sample
demographics). Therefore, the present study which was designed to investigate the association
between acculturation and various health outcomes from data collected during the SLHDP, was a

case-control analysis nested within the onginal SLHDP prevalence survey.

23  Partnership with the Community

The SLHDP was performed in conjunction with the Sandy Lake Band Council and community
members. Community leaders were involved in all aspects of planning and implementaton.
Ongoing investigations, including follow-up interventions and health promotion initiatives in the
community, continue to operate under the supervision and with the full co-operation of individual

members and leaders of the community.

Acculturation was not measured directly in the onginal baseline SLHDP. However, since the data
used to derive this measure was taken directly from the SLHDP, no further ethics approval was
deemed necessary. The original ethics approval for the SLHDP and the continued relationship
between members of the research team and the Sandy Lake leaders was considered sufficient to

proceed with the present analysis of the SLHDP data.

24 Acculturation Subscale Development

24.1 [TEMSELECTION

Inital examination of the data revealed that not all of the data would contribute to a determination
of acculturation. Predetermined criteria were used to establish whether various sections of the
SLHDP’s questionnaire were useful in measuring acculturation in Sandy Lake. Information from

the survey was included and subjected to factor analysis (scale development) and subsequent tests of
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association, if the data met three basic criteria for inclusion: a) ethnographic justification, b) data
completeness and interpretability, and c) vanability of item responses. Ultimately, only the following
sections of data from the questionnaire were used in the development of scales measuring

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

Ethnographic justification represented the first of three criteria for data inclusion. All information
collected during the SLHDP was scrutinized in conjunction with the ethnographic research from the
original study and sections were included / excluded on the basis of this first criterion. This rather
subjective criterion was chosen in order to ensure that the data contributed some meaningful
cultural features to a comprehensive assessment of acculturaton. Furthermore, it was chosen to
ensure that the data used to describe acculturation in the community actually contributed 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 meant that they were interpretable and that they were completed by a
maximum number of respondents. [f an individual did not complete a single item, factor analysis
would automadcally delete the individual from analysis, reducing the power of the analysis and

further effectung the reliability of the scale.

The final critetion ensured that questionnaire items measured both traditonal and North Amerdcan
characteristics. In order to use this criterion effectively, it was necessarily to understand the
difference between North American and Traditonal responses. This was done with the help of the
SLHDP study coordinator (Anthony Hanley) as well as the anthropologist who wrote the onginal
SLHDP survey (Dr. joel Gittelsohn). This improved the variability of responses in the data and
allowed for the development of a scale of acculturation which measured the extent of one’s

traditional and North American existence separately.

Sections [ncluded

A. FOOD FREQUENCY: In general, a person’s diet is closely linked to their culture. Also, the extent
to which 2 member of the community consumes a traditonal or North Amenican diet is easily
observed by his/her consumption of certain food groups (white man’s or native foods). Two

separate instruments measured dietary intake on the SLDHP: a 24-hour dietary recall and a Food
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Frequency index. Both of these satisfied the first criterion (ethnographic justficaton), however,
only Food Frequency data were used. Although both of these instruments provided insight into the
degree of Oji-Cree culture (and in rurn, Western culture) as measured through diet, the Food
Frequency data provided a general description of usual dietary habits while the 24-hour recall
described only an individual’s single day consumption. However, the Food Frequency survey relied
on an individual’s memory to provide answers (with visual prompts to assist in recalling portion
sizes). The Food Frequency survey provided information on both traditional and white-man’s foods
and frequency of consumption (e.g.: once a day, > once a day, etc.). Last, the Food Frequency
section was completed by neatly the entire sample for this study (n = 406, representing 99% of the
sample). On the basis of these features of the Food Frequency survey, the items from this section
met all 3 of the entry criteria and were therefore subjected to factor analysis and included in this

examination of acculturation.

B. HOUSEHOLD ITEMS: An individual’s possessions and material goods serve as an objectuve
indicator of the degree to which they adhered to traditonal customs or the extent to which they
have acculturated to a North American lifestyle. The SLHDP surveyed individuals as to whether
they possessed specific traditional or modern household items and participants were asked to teport
the number of both working and broken items in their possession. Since data were collected on
both traditional and North American possessions (i.e.: tikinagens versus televisions), and since this
section was completed by 319 respondents (representing 78% of the total sample), the section

entitled “Household Items” was subjected to factor analysis and included in the present analysis.

C. PROFICIENCY OF LANGUAGE DATA: The extent to which an individual had absorbed the North
Amercan culture was most evident in a semi-isolated community like Sandy Lake by observing how
individuals communicate and which language was chosen for interacting with one another. Also, the
degree to which an individual was proficient in English and Oj-Cree provided important
information on the level of education and exposure to traditional teachings in the home, and to
North American education through the public school system. The SLHDP measured the
proficiency of both Oji-Cree and English in the section entitled, “Language” and collected
information on the ability to read, write and speak both languages. This section met all three cnitena

for inclusion (this section was also completed in full by every respondent in this analysis) and



therefore was submitted for factor analysis in order to contnbute to an understanding of

acculturation in the community.

Sections Excluded

A. 24-HOUR DIETARY RECALL: Some questions included in the SLHDP met the first criterion and
would have contributed some ethnographic information to the study. However, this did not meet
the second or third criterion (or both) and were therefore excluded. As detailed above, a 24-hour
dietary recall questionnaire was administered to the participants of the SLHDP, and while the Food
Frequency data were included in the present analysis, the 24-hour recall was excluded. The 24-hour
recall was excluded for the following reasons: A) the data did not provide a general picture of food
consumption but rather a single day’s food intake. Therefore, withour mulaple 24-hour recall
surveys on the same individual, these data would convey less information than the Food Frequency
section. B) Certain foods were not eaten frequency but were considered an important aspect of the
measures of acculturation measured in this study. For example, certain traditional bush foods are
not eaten daily (or even weekly) and would not contribute to the relative consumption of traditional
versus North American dietary risk factors. C) The 24-hour recall was not completed in full by the
majority of the respondents, as it required a significant ime commitment to complete. Also, these
data had been converted by nutritional scientists into estimates of macro and micro nutrient intake
rather than by food groupings (for example, totl sodium and potassium intake rather than total
potato chip intake). Data on micro and macro autrients does not allow for a clear interpretation of
the acculturative effects in the community since these nutrients are present in both traditional and
white man’s foods. Therefore, factor analysis would not have resulted in factors measuring level of

Oji-Cree or North American dietary acculturation.

B. BODY IMAGE: Another area of the survey which was excluded although the first criterion was met
was the section entitled, “perception of body image”. It was believed that as a traditionally-minded
community acculturates to Western society, greater rates of body dissatsfaction and eating disorders
would be observed.” This was due to a discrepancy in the general body image standard between the
traditional and the North American culture.”® The results of previous analyses of SLHDP data on
body image showed that body perception was closely linked to age (and likely degree of
modernization). These inherent associations with acculturation could have contributed to the model

of acculturation examined here. However, once submitted for factor analysis, there were no
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interpretable results (i.e.: no underlying factors in the data). The fact that there were no usable

results from factor analysis led to exclusion from further analyses.

C. METHOD OF FOOD PREPARATION: A final group of items which was subjected to factor analysis
after satisfying the first criterion for inclusion was those assessing the “method of food
preparation”. This portion of the survey measured the various means by which specific foods were
cooked and eaten. For example, 13 different foods were listed and participants were asked to list the
most common method used for food preparation. The options were, “smoked, boiled in water,
baked, boiled in fat and fried”. Based on what was known about the Oji-Cree culture, these
variables were re-coded so as to create a continuumn of traditional cooking methods. For example,
from most traditional technique (smoked) to least traditional or most North American technique
(fried). These data were subjected to factor analysis. The results were uninterpretable (did not show
simple structure — see section on factor analysis). It was concluded that there were two major
problems with these data. First, only those who prepared the food (most commonly the woman of
the home) completed this section, therefore the sample size was markedly reduced. Second, factor
analysis only yielded factors describing the various foods which clustered as a result of similar food
preparation techniques, not a cluster of the methods themselves (i.e.: knowing that moosemeat,
bannock and pork are all cooked similarly imparted no useful information on the extent to which
the community has become acculturated). If, however, the factors had produced indices of food
preparation methods (e.g.: traditional preparation techniques — smoked, boiled, etc — versus North
Ametican techniques — deep fried, fried, etc.) this would have been more valuable. Each individual
could then have been given a score on “traditional zooking methods” and “North American cooking
methods” and then these scores could have been included in a regression model to test for
associations with vanious health outcomes. However, the absence of meaningful factors, together

with the small sample size, led to the exclusion of these data from the analysis of acculturation in the

community.

2.42 EXPLORATORY FACTOR ANALYSIS

Exploratory factor analysis (EFA) is different from confirmatory factor analysis (CFA) and also
from principle components analysis (PCA). Results of PCA produce a linear combination of the
observed variables. Factor analysis also produce linear combinatons of observed varables, but the

results are viewed as lincar combinatons of the underfying factors. However, these two data reduction
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techniques are commonly used together to identfy underlying factors in data sets. In fact, when
using SAS’s PROC FACTOR, data are first subjected to PCA and then to EFA. PCA presents a
number of components that account for most of the variance in a set of observed variables while
factor analysis confirm this number {as determined from PCA) as well as determine the nature of the

underlying factors.

Specific critenia are used in order to determine the number of underlying factors from the results of
PCA. However, durng PCA, the number of factors extracted equals the number of variables. In
PCA, factors that are extracted have two charactedstics. First, each factor is uncorrelated with
previously extracted factcrs (orthogonal). Factor analysis extends PCA 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 2 maximum amount of variance that
has not already been accounted for by other, previously extracted factors.” It is up to the researcher
to determine the number of factors which contribute the majority of the cumulative proportion of
the variance within the data (by conventon, this number is usually set at 80% of the cumulaave

variance — see “ The SAS Procedure — the data step ” below).

This is where exploratory factor analysis (EFA) differs from confirmatory factor analysis (CFA). In
EFA, the researcher uses conventional data step procedures during PCA to first determine the
number of underlying factors in the data. Then, the nature of each factor is subjectively determined
using factor analysis. The final lists of items that load on each factor are then used as a
representation of the nature of each factor. In CFA, there is less investigation into potental factors
since the focus is on confirming thac the questionnaire which was designed to form clusters within
the data did, in fact, cluster on each of the pre-set factors. While technically the same as EFA, CFA
is generally used when surveys are specificaily constructed with a number of underlying factors built
in and the researchers wish to investigate the success of the survey’s intent and design. By contrast,
EFA is appropnate when a survey has obtained measures on a number of variables and one intends

to determine if there are underlying factors that are responsible for covariation in the data.

[n the SLHDP, there were no prearranged objectives to study acculturation or the extent to which
individuals lead a North American or traditional existence, so all analyses used EFA. In other
words, even though the hypothesis for the preseat analysis is that items will cluster along cultural
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lines (Traditonal and North American) this is stll considered EFA since the questonnaire was not
designed with these in mind and all statistically significant factors found from EFA will be included

in the analysis.

This study attempted to first identify if any underlying factors existed in the data, and if so, whether
they could be interpreted as reflecting traditional and North American lifestyle questions. Next,
EFA served as the data reduction technique, allowing for a determination of the number and narure
of underlying constructs in the data set. It was hypothesized that in this study, at least two factors
would be identified in each section: one defined by traditional responses and one by North
American responses. For example, for the Food Frequency section, items would cluster which
measured intake of traditonal foods and white man’s foods separately; within the Household Items
questonnaire, vatiables which measured the possession of tradiional goods would cluster separately
from modern goods; and for the Language data, a division was hypothesized between the items that
measured proficiency in Oji-Cree and English.

) THE SAS PROCEDURE: PROC FACTOR

The same technical procedure was used for each of the three sections. The dara steps and

procedures used for each of the Food Frequency questionnaire data, the Household Items data and
the language proficiency data are included in detail in the Appendix. SAS Version 6.12 was used for
all of the analyses. This statistical software package was used in a VMS and Windows environment.

B) INTERPRETING THE FACTORS

To determine the accurate number of factors to retain once PCA has been completed, Hatcher
suggests the use of three criteria: the scree test, the proportion of variance, and the interpretability
test. Once the number of factors is chosen using these criteria, further assurance that the correct
number was chosen is derived from the use of “simple structure”. As detailed in the next section,
this confirms that the number of factors was chosen correctly and allows for the next step in factor

analysis: determining the nature of the underlying factors.
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Hatcher’s Criteria

a. The Scree Test: Specifying the SCREE option in the PROC FACTOR statement will print a
graph which plots the factors along the y-axis and their eigenvalues along the x-axis. Hatcher
suggests that the number of meaningful factors is represented by a break in the graph between
eigenvalues of higher values and those of lower values. Those appeanng after the break are assumed

to be unimportant.

b. Proportion of Variance Accounted For: A factor is retained provided that a certain cumulauve
proportion of the variance is accounted for by that the combined variance of thac factor and any
previous factors extracted in the data set. Since the proporton of the total variance accounted for
by each subsequently extracred factor decreases, the first few factors usually represent the majonty
of the cumulaave variance. For the present analysis a cumulative variance of 70 — 80% was used as
a potental cut point in determining the number of factors. This is a criterion that can only be used
in FA (not PCA) since the total eigenvalues of all factors is equal to the sum of the communality
estimates. For PCA, the total eigenvalues equals the total number of variables being analyzed since

each contributes one unit of varance.

c. Interpretability Criteria: Determining the nature and number of factors to retain requires an
understanding of the constructs under investigation. An analysis of the contrbution of each of the
items loading on a given factor should result in a sensible factor which is lighly interpretable, or
else, the number of factors specified in the NFACT optdon may not have been acceptable. A wal-
and-error method of testing different NFACT values will ultimately lead to an appropnate number

of factors retained.

Simple Structure

Once the number of factors is determined and the factors are rotated, an oblique solution is
presented. Items which load on each factor are listed and the FLAG option will highlight any items
which load > 0.40 on a given factor. This is considered important and will then be used to
determine the nature of the underlying factor. However, before this is done, the factors must follow
‘simple structure’. There are two conditions which need to be met in order to atrain simple
structure: a) Most of the variables which load on a given factor must have high loadings on one

factor and near zero loadings on other factors. b) Correspondingly, each factor should be loaded
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heavily by some items and very minimally by others. Ultimately, the standard rule of simple
structure is to produce an acceptable coefficient-« value which implies that the items are a reliable
representation of the underlying factor. It is important to ensure that the items which load on a
given facror share some conceptual meaning and that items on different factors seem to be

measuring a different construcr.

Other standards which are also used include the requirement that at least three items load on a given
factor and also that if one item should load greater than 0.40 on more than one factor, then it is
excluded from the interpretation of any factor’s underlying nature (see section on coefficient-«
reliability testing). Exceptdons in which there are relagvely strong loadings on more than one factor
from a given item are acceptable provided that the coefficient-a determinations are stll at an
acceptable level. For example, if a factor should be well represented by only two items, and also
sausfy scale reliability test requirements (coefficient-a > 0.60) then there is substantal evidence to

use this factor in further stadstcal testing.

Obligue (VVARINLA1X) Rotation

[t is then necessary to determine which items will be included when determining the nature of the
factor. Recall that orthogonal solutions (those used in PCA) are linear transformadons of the
observed vanables. The factors that result from the PCA procedure — also known as a VARIMAX
rotation — are uncorrelated with each other. Oblique solutions (those used in FA} are also linear

transformations; however, they are linear transformations of the underlying factor and not of the

observed vanables (2s in PCA).

For the SLHDP data set, it is hypothesized that similar underlying factors will be seen throughout
separate sections; ‘Traditional’ and ‘North American’ responses in Diet, Household Items and
Language. Thus, uncorrelated factors (oblique solutions) are better suited for this analysis since it is
likely that the factors are not completely independent of each other, but rather that a lot of overlap

exists with regard to individual responses across the community.

Factor Matrices and their nterpretations
Two factor matrices will be used in the final determination of the number and nature of factors and
which items, taken together, represent that factor. First, the ‘pattern matrix’ will be reviewed. The

loadings found in a pattern matrix table are analogous to the standardized regression coefficients
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obtained in a multiple regression analysis. The loadings within this matrix reveal the unique
contribution that each factor makes to the variance of a single variable. Second, reviewing the
‘structure matrix’ will reveal the correladon between a given factor and a single vadable. In
summary, the pattern matrix and structure matrix will both be used to determine the meaning of a

given factor.

Q) FACTOR SCORES

Factor scores for each individual will be estimated by creating linear composites of the observed
variables within a given factor. These scores are optimally weighted estimates of an individual’s
actual score. For example, the measurement of an individual’s ‘traditional dietary intake’ is only
estimated from responses on the questionnaire. There may be other variables which would
contrbute to this score which were not measured, however this analysis is limited to the
questionnaire items only and is therefore only an ‘estimate’ of individuals’ absolute intake. An
individual’s actual score is the absolute quandfied traditional intake measured without any

limitations.

The factor scores are computed by adding together the individual’s (opumally weighted) score on

observed varables which were unique as well as those which were common among factors:

Estimated Factor Scores:
PROC FACTOR automarically computes estimated factor scores by requesting the creation

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

A subject’s estimated jactor score uses the following equation:

F'y=b,Vi+ b,V + bV +... blpr

where

F’, = the estimated factor score for factor 1

B,, = the sconng coefficient for survey question 1, used in creating estimated factor score 1
V| = the subject’s score on survey question 1

B,, = the scoring coefficient for survey question 2, used in creating estmated factor score 1
B,, = the scoring coefficient for survey question p (the last question), used in creating
estimated factor score 1

V, = the subject’s score on survey question p
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D) RELIABILITY TESTING USING COEFFICIENT-a

Coeffident-a was used to determine the internal consistency (reliability) of each of the subscales of
acculturation. Coefficient-o measures the internal consistency of the data by measuring the
correlation between actual observed scores from each item which make up a ‘factor’ and individuals’
scores obtained on that factor.” The squared value of this correlation is the percent of variance in
the observed varnable that is accounted for by the score on the underlying factor. This is the

rehability coefficient.

Coefficient-a is high when the items which compnise a scale are highly correlated with one another.
The items subjected to factor analyses have been re-coded into dichotomous variables, inte nominal
darta, or Likert-type scales. However, the actual data used in the coefficient-a determination wete
factor scores and were therefore continuous. Factor scote distrbutons including descriptve data
(means, standard deviations and score ranges) were also determined in addition to « scotes. The

datasteps used for the coefficient-a determinaton of each subscale are included in the Appendix.

2.5 Scale Measures

2.5.1 FOOD FREQUENCY SUBSCALE

a) General Analysis

The Food Frequency questonnaire is reproduced in Table 2.5.1. Data from the Food Frequency
survey was used for the purpose of developing a scale thar represented the types of food consumed
by individual members of the community. This Food Frequency questionnaire was not externally
validated using multiple 24-hour recall surveys or by other testing means, however, the extensive
ethnographic research which predated the prevalence survey provided for a culturally appropriate
method of dietary data collection.”>™ For detailed SAS coding, see Appendix.

Volunteers were asked to report the frequency with which 34 separate food items were consumed
over a previous three-month period. Data were collected from 406 SLDHP respondents which
satisfied the criterion for sample size which suggests the larger of 100 subjects or 5 times the
number of variables.” Information was collected using an ordinal scale which measured frequency
of consumption from ‘none or rare’ to ‘more than once per day’. Responses for this section of the

questionnaire were re-coded to allow for a gradient of intake from ‘never’ to ‘more than once per
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day’ (see Table 2.5.2). The hypothesis was that factor analysis of the Food Frequency items would

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

canned fruit, chips, hamburger, and candy, and a second diet, defined by Indian medicine and teas,
bannock, wild meats, fish and wild berries. A high score on either factor indicated a high degree of

consumption of the food which compnsed that particular factor and correspondingly, a low degree

of consumption of the foods which comprised the second factor.

Table 2.5.1  Food Frequency Questionnaire from the SLHDP

[nstructions for interviewers: Ask the volunteer to think back over the last 3 moaths to remember usual food that have

been eaten and how often.

Food

Food Frequency

Rare/Never 1-3x/month

1-2x/week

3-6x/week

1/day >1/day

Fish

Moosemeat

Beef / steak / hamburper

Potk chops / bacon

Duck or goose

Rabbit

Klik or spork

Eggs

Butter / lard / marpanne

Cold cereals

Hot cereals

Beans

White bread

Whole wheat bread

Bannock

Macaroni ot other pasta

Indian medicine or Indian tea

Home made soup

Chips or french fries

Other potatoes

Peas

Com

Carrots

Other vegetables

Wild bernies

Fresh fruit from store

Canned fruit

Milk

Camaton muld

Pop/soda

Tea/coffee

Cookies / cake / pastries

Chocolate / candy / bars
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Logistic regression analyses were performed on the factor scores to determine possible associations
between disease outcomes (diabetes, IGT or obesity) and scores from the factors as produced by the

factor analyses on these data (See Appendix, for full logistc regression SAS code).

Table 2.5.2 Re-Coding of Food Frequencies for Factor Analysis

Code Frequency
6 > once per day
5 once per day
4 3 - 6 dmes per day
3 1 - 2 omes per day
2 1 — 3 dmes per day
1 rare or never

b) Blood Lipid Analysis

High-density lipoprotein (HDL), low-density lipoprotein (LDL), total cholesterol and triglyceride
levels were all measured from fasting blood samples drawn at the baseline survey. In order to
determine whether an association existed between Food Frequency factor scores and blood lipid
measures, a secondary statistical analysis was done on these contnuous data. Linear regression was
performed. This analysis was performed with and without adjustments for age and sex. The blood
lipid scores and food subscale scores represented the outcome variables and exposure vanables,
respectively. The blood lipid measures could have been converted to categorical data using standard
cut-offs from large population-based studies which measured the occurrence of dysplipedemia in the
Canadian population.” However, it was decided that this community was sufficiently different from
the general Canadian population and that standard cut-offs would bias the results toward the null

hypothesis; no association would be detected using thresholds from a separate population in which

dyslipidemia is more prevalent.

252 HOUSEHOLD ITEMS SUBSCALE

a) General Analysis

Table 2.5.3 is a reproduction of the SLHDP questionnaire which collected information on the
possession of certain household items. The household questonnaire was designed to assess socio-
economic status in the community in the absence of standard SES indicators (e.g. salary scale, home

ownership, etc.). The possession of contemporary technological devices (televisions, telephones,
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satellites) modes of transportation (automobiles, trucks, ATVs, skidoos) and traditional items

(ukinagen, tahkobisin) were all measured using this survey. For detailed SAS coding, see Appendix.

Table 2.5.3 Household [tems Questonnaire from the SLHDP
[nstructions: please tell me whether you, or anyone in your house owns the following, and how many they own.
Sewing machine Microwave Oven

# working: #broken # working: #broken
TV Satellite Dish

# working: #btroken # working: #beoken
Telephone Washing Machine

# working: #broken # working: #broken
VCR Dryer

# working: _ #broken # working:_____ #broken
Big Freezer (not in refrigerator) Tikinagen

# working: #broken #working: __ #broken
Air Conditioner Tah-ko-bi-sin

# working: Bbroken # working: #broken
Boat Car or Truck

# working: #broken # working: #broken
Maotor for Boat SkiDoo

# working: #broken # working: Hbroken
Cassette Player / Steteo Outdoor Washroom

# working: fibroken # working: #broken
ATV (all-terrain-vehicle)

# working:____ #btoken___

In total, the survey measured the possession of 19 different household items. A total of 319
partcipants were included for this subscale development. This sausfied the criterion for sample size
which suggests the larger of 100 subjects or 5 times the number of variables.” Information on both
broken and working items was collecred, as well as nominal dara as to the number of these items in
the home, however, fot the purpose of these analyses, these data were re-coded into dichotomous
variables as described in Table 2.5.4. Therefore, if a respondent had 2 broken automobiles and 1

working automobile, the response was coded as a ‘1’.
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Table 2.5.4 Re-Coding of Food Frequencies for Factor Analysis

If (# of working items) + (# of broken items) is 2 1 then Item = 1.

[f (# of working items) + (# of broken items) is < 1 then [tem = 0.

The data collected from the Household Item questonnaire was subjected to factor analysis to
determine the number and nature of underlying factors in these data. Hatcher’s criteria was applied
to determine the number of meaningful factors to retain. It was hypothesized that factor analysis
would produce at least two factors which would be represented by Traditional or North American
items, respectively. A\ high score on a factor indicated degree of modernity in one’s lifestyle and

actvides.

Logistic regression analyses were performed on the factor scores to determine whether an
associaton existed between disease outcomes (diabetes, IGT or obesity) and factor scores vielded

from the Household Items data (see Appendix for full SAS code).

b) Physical Fitness Analysis

The original baseline survey also measured the level of physical fitness based on maximal oxygen
uptake (VO0,.). Although this is the most widely accepted measure of fitness level,™* only those
without medical conditions that contraindicated vigorous exercise were included.” For those who
participated, the associations between factor scores from the household subscale and V0, scores
were investigated in order to determine whether possession of household items 1n the factors was
associated with fitness level. Since both V0,,,, scores and factor scores were continuous varables,

linear regression analyses were performed with adjustment for age and sex.

25.3 LANGUAGE PROFICIENCY SUBSCALE

Table 2.4.4 is a reproduction of the Language data collection instrument from the SLHDP.
[nformation was gathered on the level of proficiency of both languages through a section of the
questionnaire which helped determine proficiency of common languages in the community. Nine
questions were asked in the section enttled ‘Languages’ on the SLHDP. Scripted questons
gathered information on ability in writing, reading and speaking English, Oji-Cree and any other
language spoken (e.g. other naave dialects, etc). The data collected from these last questions

(proficiency of any other languages) were found to be incomplete; few respondents answered.
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Therefore, the items which examined ‘other languages’ were not examined in this analysis. The
questions regarding the proficiency of Oji-Cree and English were completed by 411 (or 100%) of
the sample for this analysis. For the purposes of the present analysis, only the first 6 questons
(reading, writing and speaking English and Oji-Cree) were subjected to factor analysis and regression
modeling. For a full description of the SAS code used for these analyses, see Appendix.

Table 2.5.5 Language Questonnaire from the SLHDP

English: Op-Cree:

Do you read English? (Yes/No) Do you read Oji-Cree (Yes/No)
Do you speak English? (Yes/No) Do you speak Oji-Cree (Yes/No)
Do you write English? (Yes/No) Do you write Oji-Cree (Yes/No)

Other:
Do you read another language? (Yes/No) which?
Do you speak another language? (Yes/No) which?

Do you write another language? (Yes/No) which?

It was hypothesized that factor analysis would produce two distnct factors: one that measured
proficiency of English and another that measured proficiency of Oji-Cree. It as believed that these
would be separated out by factor analysis as a function of their inter-correlaton among responses
and furthermore, that each of these scales will produce a very high degree of reliability as shown by
coefficient-a. This was because of the inherent bi-modal nature of the data; elders speak Oji-Cree
and little English and the younger generations speak English and little Oji-Cree. Although only six
items entered into factor analysts represented the minimum number of items necessary to produce
two simple factors from factor analysis, it was left to coefficient-a determination to determine the
reliability of the scale with so few items. Provided « met a conventonal level (according to Hatcher,

is 0.60)”, then the factor was considered a ‘reliable’ scale.
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2.6  Multivariate Analyses of Factor Scores

2.0.1 THE DISTRIBUTION OF THE FACTOR SCORES AMONG “NORMALS”

Normals were defined as having no diabetes, IGT or obesity. Once factor scores were produced for
each subscale, proc UNIVARIATE in SAS produced a distribution by quartle of the factor scores
among normals. This technique was used to denve the cut-points for a categorical quartile analysis.
Datasteps and quartile cut-points used in the analyses are included in the Appendix.

2.6.2 EXPOSURE AND OUTCOMES VARIABLES USED FOR REGRESSION ANALYSES

Table 2.6.1 describes the outcome variables and criteria used to diagnose each of the disease states
used in regression analyses in this study. These were described in Chapter 1 and reflect the WHO
criteria™ used for diagnoses of diabetes and IGT at the time of the SLHDP. The prevalence and

incidence of these condidons, as found by the SLHDP, are also reported in the results section of

Chaprer 3.

Table 2.6.2 describes the exposure vanable and confounding varables used in regression analyses in
this study. Factor scores were used as the primary predictor varables for all regression analysis and

all results will be presented before and after adjustment for the potental confounding vadables
listed.



Table 2.6.1 Descrnipton of the Outcome Variables used in the Regression Analyses

The following is a list of the outcome vasiables used in the regression analyses for the present analysis:

1 “Abnormal Metobolism™: this was a general term used to describe an individual with either
newly diagnosed diabetes, or IGT.

iL. “Newly Diagnosed Diabetes™: a category of individuals who were diagnosed with diabetes at
the tme of the SLHDP. This required a single fasting glucose concentraton 2 7.8 mmol/L
or 2 11.1 mmol/L after a 75-g oral glucose tolerance test (OGTT).

L. “IGT”: community members that were diagnosed with impaired glucose tolerance according
to the criteria. This required a glucose concentraton 2 7.8 mmol/L but less than 11.1
mmol/L aftera 75-g OGTT.

v. “Obese’: This category describes any individuals with a body mass index greater than or
equal to 24 kg/m’.

v. “Normal™: Individuals in this group were not obese and did not have diabetes or IGT. This

‘control’ group was used as comparison group for each of the above ‘case’ groups.

Table 2.6.2 Description of the Exposure Variables used in the Regression Analyses

The following is a list of the predictor variables used in the regression analyses for the present analysis:

L Factor scores: for each logistic regression model, a different subscale factor score was used
as the exposure variable. Both categorical and continuous data were used for logistic
regression modeling.

iL. Age: age at the baseline survey was used a confounding variable and was included in the
model in continuous data form.

i, Sex: gender was considered to be a confounding varable and was also included in the

adjusted model as a dichotomous vanable.

2.6.2 LOGISTIC REGRESSION

Logistic regression analyses were used in order to assess the association between individual scores
on each of the subscales of acculturation and disease outcomes such as diabetes, IGT and obesity.
As described above, diabetes and IGT were diagnosed at the ume of the baseline survey (all
previously diagnosed participants with diabetes were excluded from this analysis).
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For all logistic regression analyses in this study, the main outcome varables were the disease
vanzbles (diabetes, IGT or obesity) and the main exposure varables were the factor scores for each
given subscale from either the Food Frequency data, Household Items data or Language data.
Adjustments for both age and sex were included in the regression models and both adjusted and
unadjusted results will be presented. For all of these analyses, these outcome variables wete treated
as dichotomous variables. Howevet, the factor scores were first analyzed as continuous data and
then within a categorical quartile analysis.” The logistic regression analyses estimated the relative risk
through an estmate of the odds ratio associated with increasing quartiles for factor scores. Quartiles
for factor scores were assessed based on the distribution of factor scores among normal, non-obese,
healthy respondents. For full SAS code and listing of the cut-points within the factor scores as
produced from PROC UNIVARIATE, see Appendix, secdon 6.1.3 (for the Food Frequency
analysis); Appendix, secdon 6.2.3 (for the Household Items analysis); and Appendix, secton 6.3.3
(for the Language data analysis).

The regression models used in this analysis and which are presented in the Appendix are in the basic

form:

Continuous Analysis:
®  Unadjusted mode/: Outcome variable = factor score
®  Adjusted model: Outcome variable = factor score age sex

Categorical Analysis:
¢ Unadjusted model : Outcome Varable = Quartle2 Quartiled Quartle4
® _Adjusted model: Outcome Variable = Quartile2 Quartle3 Quartile4 age sex

Linear regression analyses were also performed in this study to determine the association berween
the measures of Diet, Houschold Items and Language and blood lipid markers as well as the level of
physical fitness. As described above, descriptive results are presented for the data distnbution as
well as both adjusted and unadjusted models for the continuous data. The models used for the

regression analyses are in the basic form as descnbed above.

"Note: For the Food Frequency and Household [tem dara, a quarnle analysis was performed for the categorical dara but

1 bivaniate analysis was used for the Language factor scores due to a bimodal distribution in the data. This is described
in more detail in Chapter 3, secuon 3.4.



Chapter 3

Results

3.0 Introduction

This chapter descrbes the study population and sample in detail. In addition, the study from which
the data for the present analysis was taken is described — the Sandy Lake Health and Diabetes
Project (SLHDP). Results of factor analyses of the Food Frequency, Household Items and
Language data are also presented, as are subscales that were developed in order to describe
acculturation in the community. Results from regression analyses of factor scores will demonstrate
the association between scores on these subscales and diabetes, IGT and obesity. Results from
secondary analyses will highlight the association between scores on the Food Frequency subscale
and measures of blood lipids, and between scores on the Household Items subscale and measures of
physical activity. Together, these results will document the relationship between the level of

acculturadon and disease nisk in Sandy Lake.
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31  Demographic Analysis
3.1.2 ACCULTURATION: THE STUDY SAMPLE

Charactenstics and anthropometry of participants in the present analysis are presented in Table
3.1.1. A rotal of 411 of 416 eligible partcipants were included in the analysis (99% of the eligible
SLHDP participants from the original baseline survey). Inclusion in the present study was
contingent upon the following criteria: the participant was included in the SLHDP and was 20 years
of age or older at the time of the baseline survey. Participants were excluded if they had had a
previous diagnosis of diabetes due to the potential for reporting biases. It was believed that with a
pre-cxisting knowledge of one’s own illness coupled with even a superficial understanding of risk
factors of disease it was reasonable to assume that individuals may have had a tendency to over-
report positive lifestyle behaviors such as those with known biological associations with health, and
similarly, under-report the frequency of negatve lifestyle behaviors. This bias was of partucular

concern for questons with direct effects on health such as dietary habits and physical activites.

Table 3.1.1 Description’ of the Adult Study Sample by Sex

Male Female
(n = 183) (n = 226)

Age (years) 359140 359+139
Height (cm) 1748 £6.2 161.7 £ 5.4
Weight (kg) 8274 IS 2 T5BXl46
Body mass index (kg/m?) 2704 29055
Education, % none 7.6 93
Educanon, % secondary or more 26.5 19.0

Sample size (n) was 411 adults out of a total sample size (N) of 723
tValues are means + standard devianons

There were more adult women included (54.9%) which reflects the predominance of adult women
which participated in the original baseline survey (56.6% of participants in the SLHDP were
women). However, at the time of the baseltne survey, women comprised 53% of the total Sandy
Lake population. Therefore, although due to work-telated time constraints, men within the

40 — 49 year age range participated at a lower rate, yet there was stll a representative sample from

the population.*



Anthropometric measurements in the present study were similar to those seen in the SLHDP. Of
note was the predominance of obesity in the study sample. Both men and women exhibited 2 mean
body mass index (BMI) which exceeded the lower threshold for clinical obesity (BMI = 24 kg/m?).
The average BMI was higher among women than among men (29.0 + 5.5 for women, 27.0 + 4.5 for
men). On average, there were more femnales than males reporting ‘no educaton’ and less reporting

‘advanced education’ which reflects a cultural norm in Sandy Lake as well as other nadve

commuzutes in North Amerca.

Tables 3.1.2 and 3.1.3 display the anthropometric charactenistcs of the study sample by disease
status. [nformadon is provided for six separate disease categories (over the two tables) and includes
persons with ‘normal health’ (without diabetes, [GT or obesity), abnormal glucose merabolism
including both newly diagnosed diabetes and IGT, obesity, ‘previously diagnosed diabetes’ (these
participants were excluded from this analysis but are described in Table 3.1.3), ‘newly diagnosed
diabetes’, and ‘IGT". On average, the healthy group was the youngest, had the lowest BMI, the
lowest average weight and the most education. Men and women with newly diagnosed diabetes had
the highest average BMI. Also, males with IGT reported the least educanon while males in the

normal group reported the most secondary education.

Table 3.1.2 Descrption’ of the Adult Study Population by Sex and by Disease Status

Normal* New diabetes / IGT Obesity’

Male Female Male Female Male Female

(n = 47) (n=39) (n = 36) (n=71) n=135) (n=182)
Age (years) 314+£128 300+109 H4£167 43.6+152 3702139 3721139
Height (cm) 1735270 1619+56 1726+59 1605%54 1754%59 1616%52
Weight (kg) 63.6+£67 362%75 886+13.8 80.7+131 897107 805%tl8
Body mass index (kg/m?) 201219 21422 29.6+3.6 313%48 291230 31.0%43
Education, % none 43 2.6 16.7 19.7 8.1 110
Education, % secondary or more 29.8 20.5 2.2 15.3 25.9 19.2

tValues are means * standard deviations.
#Normal = no diabetes AND no obesity
‘Obesity = body mass index > 24 kg / m?

There were 69 participants in the SLHDP that were previously diagnosed with diabetes and 44
participants that were newly diagnosed at the time of the baseline survey. While these two groups
had a similar age distribution by gender, there was a marked difference between these two groups on
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body weight, BMI and educaton. On average, those previously diagnosed with diabetes were

lighter, and both males and females reported more education than either the newly diagnosed group
or the IGT group.

Table 3.1.3 Description’ of the Adult Study Population by Sex and by Disease Status

Previous Diabetes New diabetes IGT

Male Female Male Female Male Female

n=29) (=45 m=2) (pn=2) =14 (=49
Age (years) 4681107 452+ 146 342164 4602156 460£178 426%151
Height (cm) 173.7+£52 160661 1751%49 1597+45 1687%353 160858
Weight (kg) 85.0+ 158 775+151 93.8%11.9 B81.3%93 805+ 130 804%145
Body mass index (kg/m?) 282+30 299%5.1 30533 320+38 382+38 31.0%53
Education, % none 208 22 13.6 318 214 14.3
Education, % secondary or morel6.7 200 31.8 13.6 7.1 16.3

1 Values are means * standard deviadons.

3.2 Subscale 1: Food Frequency

3.2.1 RESULTS OF FACTOR ANALYSIS

The minimum number of subjects needed for factor analysis was the larger of 100 subjects, or 5
times the number of variables being analyzed.” The total number of available participants was 411,
however, factor analysis excluded any individuals for whom the 34-item Food Frequency
questionnaire was not completed in full. Therefore, 406 participants were included in the factor

analysis (FA) with data on all 34 separate food items.

Factor analysis identified the number of undetlying factors and which of the 34 food items defined
them. (For complete factor analysis output from SAS, refer to the Appendix). Hatcher's criteria”
for determining the number of “meaningful” factors to retain suggested that 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-by-step description of how the number and nature of

factors from these data were determined, refer to Appendix.

Quesuonnaire items and corresponding factor loadings are presented in Table 3.2.1. Factors were

named using a combination of ethnographic knowledge and statistical prnciples. Factor names
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were based on the items which loaded greater than 0.40 on either the factor pattern or the factor
structure, or both. This was the method which was used for each of the subscales described in this
chapter. Accordingly, nine items were found to load on the first factor. This first factor was labeled
“Traditdonal Food” based on the nature of the items which, together, comprsed the factor (for e.g.
bannock, berries, duck, Indian medicine, moose, etc.). The second factor had six items which were
found to load 2 0.40. This factor was made up of vegetables and other healthy food, and was
therefore called “Healthy Food”. Seven items were found to load on the third factor, and the items

which loaded on this factor (chips, chocolate, cookies, and pop) were best classified as “Junk Food”.

Table 3.2.1 Factor Analysis Results
Questonnaire [tems and Corresponding Factor Loadings from the Rotated
Factor Pattern Matrix and Factor Structure Marnx, Deamals Omitted

Bl Factor Paticrn Factor Structure
Factor 1: 1 2 3 1 2 3
Bannock =45 -12| 18 45 55 23
Berrtes 30| -11 -7 36 -1 -2
Duck 51 0 -1 51 14 8
Fish *69 -1 -8 67} 16 4
Hot chocolate “41 3 -2 41 13 6
Indian medicine / teas 43 o -6 42| 11 1
Moose =39 6 -5 39 21 7
Rabbit 421 15] 7 45 25 4
Soup 36 6] 16 31 20 24

Factor 2:
Carrots 101 =58 -10 24| *58 5
Com 7l 57 3 231 =60 19
Milk 3| =42 3 9 =43 14
Other vegetables 4 69| -8 21} “68 9
Peas 0] =34 4 13 =55 17
Whole wheat bread -5 40 1 6] 38 9

Factor 3:
Beef -15 H 40 S 15) <40
Chips -2 2] 30 8 14 -51
Chocolate -1 51 39 8| 151 =41
Cookies 17 71 38 26 21| <42
Klik / spork 7l -5 42 13 7 =42
Pop 14 6] =30 S 11 39
Potk 0 13| 35 201 24 =40

The results of the factor analysis on the Food Frequency data was consistent with the community’s
petception of food groupings. “Healthy”, “Traditional”, and “Tunk” foods, each comprised of

separate items which tended to cluster with regard to reported dictary intake. A high score on any
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given scale by one individual indicated more frequent consumption of these foods, and less of

others, than an individual with a lower score on the same scale.

3.2.2 RESULTS OF SCALE RELIABILITY AND COEFFICIENT- o

Scale reliability esumates were assessed by calculating coefficient-a for each subscale within the
Food Frequency data.®’ Each scale had an acceptable Cronbach’s-x based on the cutoff suggested
by Hatcher” for studies of this kind; Traditional Foods a = 0.68, Healthy Food « = 0.71, Junk Food

a = 0.62. These scores indicated a good level of consistency - or reliability — in the Food Frequency
data.

3.2.3 FACTOR SCORE DISTRIBUTIONS

Table 3.2.2 presents descripave data for the three Food Frequency subscales. Factor analysis
produced individual factor scores for each participant on each factor and these scores were
distribured with a mean value equal to zero which places half of the scores on the positive side of
zero and the other half on the negative side of zero. Therefore, negative scores on a given index
were interpreted as a lower than average score rather than a negatve intake of food. Median values

are also presented.

Table 3.2.2  Descriptive Statistics for the Food Frequency Dara
n Median Skewness  Kurtosis Q1-Q3 min/max

Traditional Food

406 0.9 0.8 1.1 1.1 -1.6/26
Healthy Food

406 0.3 0.2 0.1 1.2 -1.9/30
Junk Food

406 0.6 0.4 0.7 1.1 -26/31
Units: frequency of consumption (f.o.c.)

The Food Frequency data were re-coded to allow for a gradient of response. The questionnaire item
had 5 responses which corresponded to the frequency of consumption and these items were coded
in ascending order according to frequency of consumption (once per month, once per week, twice

per week, once per day). Therefore, the unit of measure in the descriptive data (Table 3.2.2) was
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frequency of consumption per month, or ‘f.o.c’. (see Appendix, section 6.1.1 for the SAS variable

re-coding data steps).

For each of the subscales, the distribution of factor scores was positively skewed. The traditonal
foods scores were most skewed while the healthy foods were the least skewed data. The kurtosis of
the distnbutions also indicated that the healthy foods scores — while the least positively skewed —

also had the flattest distribution in comparison to the other two scales.

Table 3.2.3 Frequency Distribution: Food Frequency Data
Normal Diabetes/ IGT  Diabetes IGT Obesity
Foods (n=84) (n = 107) n=43) (n =62 (n = 313)
Traditional
Q1 21 18 7 1 73
2 20 28 10 18 102
Q3 21 24 10 14 62
Q4 ) 37 18 19 76
Healthy
Q1 21 29 15 14 78
2 e} 28 14 14 66
Q3 20 30 13 17 96
Q4 21 20 3 17 73
Junk
Q1 21 +3 19 24 109
2 2 18 5 13 58
Q3 19 24 12 12 75
Q4 2 2 9 13 7

Table 3.2.3 presents the frequency distribution of factor scores by subscale before adjustment for
age and sex. Most apparent from these data was the decreasing number of participants with diabetes
in the Healthy subscale with increasing quartle. This was translated into a statstically significant
odds ratio of 0.2 in the 4" quartile as seen in Table 3.2.6. Once adjusted for age and sex, this value
increased to 0.4 and was no longer significant. The values in Table 3.2.3 were also used for sample
size and power calculadons. Further discussion can be found in Chapter 4. For power/sample size

calculaton tables, refer to Appendix, section 6.7.

Secton 6.4.2 in the Appendix describes the full univariate analysis and the analysis that assessed the

normality of factor scores for the three Food Frequency subscales. These distributions were tested
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for normality using the Shapiro-Wilk test within the PROC UNIVARIATE function in SAS. The
test for normality was petformed to determine whether the factor scores were a random sample
from a normal distribudon. Since an assumption of normality was used for all regression analyses,
the Shapiro-Wilk test, and a stem-and-leaf plot were used to test the null hypothests. The W statistc
for the healthy food and junk food scores were both 0.98 with acceptable p-values (p> 0.05).

Table 3.2.4 Food Frequency: Analysis of Average Age and BMI by Factor Quartile
Means (srandard deviauons) for age and BMI among 183 men and 221 women
n Age (vears) BMI(kg / m%)
All participants 404 36.1 (13.9) 28.1 (3.1)
Sex Males 183 36.0 (14.2) 270 (4.4)
Females 21 36.1(13.7) 290 (5.4)
MALES:
Score on Traditional Food Scale:
I* Quarnle +H 27.8(6.0) 26.5 (4.0)
27d Quarule 57 35.3(11.3) 274 (43)
3 Quartile 38 39.3 (16.3) 273 (4.9)
4 Quartile 44 124 (17.4) 26.6 (+.6)
Score on Healthy Food Scale:
1* Quartile 50 36.1 (16.0) 26.9 (4.2)
2nd Quartile 4 36.2 (16.1) 265 (4.9
3% Quartle 51 37201357 269 (.7}
4 Quartdle 37 34.0 (9.6) 277 (4.9
Score on Junk Food Scale:
1% Quartile 57 37.6 (13.3) 2740640
2% Quartile 38 37.5 (16.1) 7550
31 Quartile 43 35.8(13.9) 73442
4t Quartle 45 329(1.0) B744)
FEMALES:
Score on Traditional Food Scale:
15 Quartle 50 30204 29.2(4.7)
20¢ Quartile 69 33.4(11.2) 29.3 (5.1)
3% Quartile 6 39.0 (12.9) 29.4 (6.8)
4t Quartile 56 423(17.8) 283 (3.1
Score on Healthy Food Scale:
1%t Quartile 52 42.1 (17.6) 28.8(5.1)
2% Quartile Y 36.1 (14.9) 28.5 (4.4)
3 Quartile 67 35.1 (11.2) 30.3 (5.9)
4% Quartile 58 31.3(8.8) 282(5.7)
Score on Junk Food Sc.le:
15t Quartile 73 424 (157) 29.7 (5.0)
2 Quartile 43 32.1 (10.6) 283 (3.4
3« Quartile 53 345 (127 29.1(6.3)
4% Quartile 50 31.7 (10.0) 28.7 (4.9)
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This supported the null hypothesis: the factor scores were considered a random sample from a
normal distribution. However, the distribution of scores from the Traditional items scale had 2 W
statistic of 0.96, with a p-value < 0.01. This indicated that these scores were not representative of a
normal distribution. A log transformation was performed on the raditonal items scores and
subsequently a satisfactory W statistic was obtained (W = 0.97, p > 0.05). Regression analyses were
then performed with the transformed data. For detailed output including histogram, boxplot and
normal probability plots, see Appendix.

Further descriptive data in Table 3.2.4 display the age distributon by factor quardles stranfied by
sex. As the quartile for traditonal food consumption increased, the average age of men and women
increased. This was consistent with what was known about the culture. However, there was no
monotonic association between traditional food intake and average BMI. For both sexes, people
consuming the highest amount of healthy foods had the lowest average age, bur there was no
consistent pattern for BMI. Junk food was consumed in greatest amounts by the youngest group
for both males and females. This general trend (i.e. younger respondents reporting higher junk food
and elders reporting higher traditional food scores) was consistent with the informatdon gathered
from the ethnographic research which preceded the SLHDP and with what is known about the

culture of Native communities in North American in general.”

324  ASSOCIATION BETWEEN FOOD AND HEALTH STATUS

Continuous Data Summary

Table 3.2.5 displays the results of the multivariate logistic regression which used individual facror
scotes as the continuous exposure variables. Disease varables, ‘diabetes or IGT’, ‘diabetes’, IGT’
and ‘obesity’, made up the outcome variables. Each of these outcomes was compared to a ‘normal’
group in which respondents were a) not obese and b) without diabetes or IGT. Odds ratos (OR)
were calculated and represented the increased risk among the cases (diseased) relauve to the control
(healthy) group. In general, an OR of 1.0 represented no association between disease risk and the
factors under study. A value above 1.0 indicated increased nsk, while an OR under 1.0 indicated

reduced risk associated with increased exposure to the given predictor variable. OR’s were based on

doubling of risk associated with haviag an increase in factor score equal to the Q1 — Q3 range. In

Table 3.2.5, adjustments were made for both age and sex. Odds ratios that were significant are
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bolded in the table, however, few values were statistically signiftcant ac p < 0.05. Thus, many of the

measured effects may be attributed to chance variation since the majority of confidence intervals for

the odds ratios did not exclude the value of 1.00.

Table 3.2.5 Food Frequency: Continuous Data

Unadjusted and adjusted? odds ratios {95% confidence intervals) displaying the relationship between food
consumption patterns with health outcomes

Diabetes / IGT Diabetes IGT Obesity®
Subscale (n=92/64" (n =38/ 64) (n =354/ 64) (n=249/ 64)
Traditional
Unadjusted 1.2(09-17) 1.2(0.8-1.8) 1.1 (0.8 - 1.6) 090.7-13)
Adjusted 090.7-13) 09 06-19 1.0 (0.6 - 1.5) 0.7 (0.6 - 1.0)?
Healthy Food
Unadjusted 09 (06 -1.2) 0.6 (0.4 -0.9)! 1.1 (0.8 - 1.6) 1.008~13)
Adjusted 1.0(0.7 -1.5) 0.7 (04-1.2) 14(0.9-22) 1.008-14)
Junk Food
Unadjusted 0.7 (0.4 -1.0)? 0.7(0.5-1.2) 0.7 (0.5 - 1.0)* 0.8 (0.6 - 1.1)
Adjusted 1.0 (0.7 - L.5) 1.0 (0.6 - 1.6) 1.0 (0.6 - 1.6) 0.9 (07 - 1.2)

¢ adjusted for age (vears) and sex.

* obesity is defined as a body mass index of 2 24 kg m®
** n = (sample size of cases / controls)

! significant at p< 0.001

* significant at p = 0.05

Before adjustment for age and sex, scores from the traditional food scale demonstrated OR’s above
or close to 1.0 for all comparisons. After adjustment, all OR’s were < 1.0 and the comparison of
normal versus obese people suggested that obese people consumed traditonal food less frequently
than people of normal weight. Patterns of association with healthy food consumption were
inconsistent both before and after adjustment, though before adjustment, the OR was < 1.0 for
those with diabetes compared with normal people. Junk food displayed unexpected negative

associatons with each disease before adjustment but all were very close to 1.0 after adjustment.

Categorical Data Summary

[n order to identfy departures from linearity in the associations between nutritional factor scores
and disease, the factor scores were divided into quartles based on the univariate distribution of the
factor scores among healthy, non-diseased, non-obese individuals and then used in a logistic

regression (for a descoption of the quartile values, see Appendix E).
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Overall, there was little evidence of monotonic patterns of risk across the quartiles for all three
subscales (Table 3.2.6). This suggested that the data were not linear. Within the traditional food
subscale, increasing levels of consumption resulted in non-linear patterns from the first to the 4*
quartile for each disease state. Once adjusted for age and sex, within the higher quarnles (Q3, Q4)
for traditional foods, the OR’s were all < 1.0. This indicated some evidence of protection from
consumption of the traditional food items which constituted this subscale, however, no p-values
were statistically significant at p<0.05. Though not attaining a conventonal level of staustcal
significance, the most notable results from this subscale were from the obese group which

demonstrated a protectve effect from traditional food consumption within the upper two quartiles

(OR’s for both were equal to 0.6, p > 0.10).

The odds of having diabetes were considerably reduced (OR = 0.4, p = 0.18) for those within the 4*
quartile for healthy food consumption indicating some protective effect after adjustment for age and
sex. However, results from the IGT group were unexpected: age and sex adjusted odds ratios above
2.5 in the third and fourth quartiles of healthy food consumpton indicated increased osk with
greater consumption of healthy food. While neither of these values sausfied a conventional level of
statstical significance, the magnitude of the odds ratios was surprising. Also unexpected was the
lack of association between healthy food and risk of obesity as all odds ratos were near unity both

poor to and after adjustment for age and sex.

The results from the junk food subscale were also unexpected. Before adjustment for age and sex,
all odds ratios were below 1.0 and two reached a conventional level of significance. The first of
these results indicated that a high intake (4” quartile) of junk food was associated with substantial
reduction in risk of diabetes or IGT (OR = 0.5, p=0.07). The second result suggested a modest
intake of junk food (2™ quartile) was negatively associated with diabetes risk (OR = 0.4, p = 0.03).
However, neither of these associations remained significant after adjustment for age and sex. The
only positive associations between junk food and risk of disease was found among the IGT group
within the 2 and 4" quartiles and the 3™ quartile in the diabetes group. However none of these
reached a conventional level of statistical significance. In all, the data from the junk food subscale
provides no evidence of positive associations between the intake of junk food and disease as would

have been expected.
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325  ANALYSES OF BLOOD LipiD MARKERS

Descriptive and Multivariate Analyses

Table 3.2.7 displays the means (standard deviations) for blood lipids by quartile score for the Food
Frequency subscales. Descriptive analyses of each of the food subscale scores showed few
observable rends with regard to HDL, LDL, total cholesterol or triglyceride levels. Although this
table is purely descriptive, it demonstrates that this community has a relatively good lipid profile.
For example, despite the average age difference from Q1 to Q4 for scores on some of the subscales,

in some cases, the LDL and HDL mean values were identical.

Table 3.2.7 Food Frequency: Analysis of Blood Lipid Markers

Means {standard deviations) for age, high and low density lipoproteins (HDL, LDL), cholesterol and triglycende levels

n Age HDL LDL Cholesterol  Triglycerides
All participants
404 36.1 (13.9) 1.2(0.3) 28(0.7) 4.7 (0.9) 15{0.79)

Sex

Males 183 36.0 (14.2) 1.2(0.3) 3.0(0.8) 4.9 (1.0) 1.6 (0.8

Females 221 36.1 (13.7) 1.3(0.2) 26 (0.6) 4507 1.4 (0.6)
Scote on Traditional Food Scale:
1% Quartile 94 29.0 (6.9) 1.2(0.3) 28(0.7) 46 (0.9) 1.4 (0.6)
20d Quartile 126 343 (113) 1.2 (0.3) 2.8(0.8) 4.7 (0.9 1.6 (0.7
3 Quartile 84 39.1 (14.5) 1.3(0.3) 28(0.7) 4.7 (0.9) 1.4 (0.8)
4 Quartile 100 423 (17.6) 1.3 (0.3) 28(07) 48 (0.8) 1.5 (0.8)
Scote on Healthy Food Scale:
1% Quartile 102 39.2 (17.0) 1.3 (0.3) 29(0.7) 48(0.9) 150.7)
2d Quartile 89 36.2 (154) 13(03) 28 (0.8) 47 (1.0) 14 (0.7)
30l Quarule 118 36.0 (12.3) 1.2(0.3) 27(0.8) 4.7 (0.8) 1.5(0.7)
4t Quarnle 95 32,6 (9.1) 1.2(0.3) 2707 4.7 (0.8) 1.6 (0.9)
Score on Junk Food Scale:
1* Quartle 132 40.7 (15.6) 1.2(0.3) 29(0.7) 18(0.8) 1.5 (0.6)
2md Quartide 8t 346 (13.7) 1.3 (0.3) 27(0.7) 4.6 (0.8) 1.4 (0.7)
3% Quartile 96 35.1(13.2) 1.2(0.3) 2.8(0.8) 47 (0.9) L6 (0.7)
4 Quarule 95 323104 1.2(0.3) 27(0.7) 4.6 (0.8) 1.5(0.8)

Units: mmol /L

Table 3.2.8 displays results of the linear regression analysis in which the food factors were analyzed
as continuous measures. After adjustment for age and sex, no obvious associations were noted
between any of the food scales and any of HDL, LDL, total cholesterol or triglyceride levels.

However, none of the results from this analysis had p-values under 0.20.



Table 3.2.8 Blood Lipids: Continuous Data

Unadjusted and adjustedf beta coefficients (standard errors) displaying the relationship between factor
scores and blood liptd markers

Subscale HDL LDL Triglycerides Total Cholesterol
Traditional

Cnadjusted 0.02 (0.02) 0.05 (0.04) 0.01 (0.02) 0.03 (0.02)
Adjusted 0.01 (0.02) -0.03 (0.04) 0.02 (0.02) -0.01 (0.02)
Healthy Food

Unadjusted  -0.02 (0.02) -0.05 (0.04) 0.02 (0.02) -0.02 (0.02)
Adjusted -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)
Adjusted 0.00 (0.02) -0.06 (0.04) 0.01 (0.02) -0.01 (0.02)

&

t adjusted for age (years) and sex.
Note: none of these values was significant at the p < 0.20 level
Units: mmol / L
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33 Subscale #2 — Household Items

3.3.1 RESULTS OF FACTOR ANALYSIS

As with the development of previous subscales, the total number of available participants was 411.
Factor analysis excluded any individuals for whom the 19-item Household Items questionnaire was
not completed in full. Therefore, 319 observations were included in the factor analysis (FA) with

data on all 19 separate household items.

Hatcher’s criteria” were again used in order to determine the number of “meaningful” factors to
retain (see chapter 2). The results from the factor analysis are presented in Table 3.3.1. There were
two factors retained and the items which loaded on each factor at > 0.40 are listed. For a step-by-
step description of how the number and nature of factors from these data were determined, refer to

Appendix.

The principle of ‘simple structure’ was also used again to determine the items which loaded on each
factor. A combinaton of ethnographic knowledge and staustical principles (FA) was used in order
to ascertain underlying constructs as represented by each group of items. Seven items loaded on the
first factor and five on the second factor. The items which loaded on each of the factors could be
distinguished by the following: The acuvities which corresponded with the items within factor 1
were modern activities (i.e.: microwave for cooking, electric dryer for washing, etc). Items which
clustered into factor 2, namely, sewing machine, big freezer, boat, and a motor for the boat were
items used to make traditional acuvities more efficient such as beadwork, and storing the spoils of a
big hunt and fishing. The only exception to this interpretation was the item ‘washing machine’,
found within traditional items. However, it was believed that some of the respondents might have

interpreted this item as a2 manual washboard, rather than an electric appliance.

Due to a combination of the statistical critenia and interpretability of the items as they clustered, the
factors were therefore named as follows: factor 1| = “modern items for modern activites” or for
short, “modern items”, and factor 2 = “modem ttems for traditional activities” or for short,

“traditional items” (see Appendix for full factor analysis results).



Table 3.3.1 Household Items Data: Factor Analysis Results
Questionnaire [tems and Corresponding Factor Loadings from the Rorated
Factor Pattern Matrix and Factor Structure Matrix, Decimals Omitted
Eactor Pastern 1Factor Structure
Falctot 1 1 2 1 2

Telewision *62| -10 581 20

VCR *»7] -14 ) | IR E!

Microwave *7 2 8| 24

Telephone 3y 12 *50f 33

Dryer *501 -11 M4 13

Car 38 4 3y 22

Cassette player 35 9 0| 26

Factor 2:

Sewing machine -8 *50 16| *47

Big freezer 12| *50 36] *36

Boar 5] *62 35| *65

Moror for the boat 13| *70 46| *76

Washing machine 15| *50 39| #*57
"Note: the items ‘car’ and “cassette player’ loaded on factor 1 in the facror structure =0.40, however just slightly
under ¢.40 for the factor pattern. Due to the interpretability of the items as contributors to the undetlying
meaning of the factors and the borderline factor loadings, they are listed as items loading on factor 1.

3.3.2 RESULTS OF SCALE RELIABILITY AND COEFFICIENT-&

Scale reliability estimates were assessed by calculating coefficient-«.” The modem items scale had
an « = .64 and the traditional items scale had an & = 0.73, acceptable levels of Cronbach’s-a (>

0.60) which indicated a sadsfactory level of consistency in the household items responses.

3.3.3 FACTOR SCORE DISTRIBUTIONS

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 analysis produced
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individual scores for each participant on each factor and these scores were set with a mean of zero.

The data shown in this table presents the distnbution of scores for each factor across the entire
community. Similar to the Food Frequency data, a test for normality was performed to determine
whether the factor scores for Household [tems were a random sample from a normal distribution,

and could therefore satsfy the assumption of normality used for regression analyses.
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Table 3.3.2 Descriptive Statistics for the Household Items data

n Median Skewness Kurtosis Q1-Q3 min/max

Modem Acuvities 319 0.4 0.3 0.1 1.2 -1.6/26

Traditonal Acuvines 319 0.5 0.7 -03 14 -13/25

Units: reported possessions {r.p.}

The Shapiro-Wilk test was specified in the SAS procedure and the results are presented with a stem-
and-leaf plot in Appendix F. The W stadstics for the Household [tems factor scores were 0.95 (p<
0.001) and 0.91 (p< 0.001), respectively. Based on these results, the factor scores did not follow a
normal distibution. Therefore, the null hypothesis should have been rejected. Even after log
transformations were performed, the W statistic’s test for normality showed no improvement for
either subscale (Appendix: Table 6.5.8 and 6.5.9). However, the W statistic was used in conjunction
with the stem and leaf plot and the plot of the normal distribution and in using all three tests, it was
determined that the factor score distributions were similar enough to a normal distribution to

warrant further analyses which required an assumpdon of normality (for example, regression

analyses).
Table 3.3.3 Frequency Distribudon: Household Items
Normal Diabetes/IGT Diabetes IGT Obesity

Activity {n=064H (n=92) (n = 38) (n=354) (n = 249)
Modem

Q1 18 10 5 5 !

Q2 14 15 5 10 4

Q3 19 25 13 12 60

Q4 13 42 15 27 101
Traditional

Q1 19 17 9 8 71

Q 14 13 5 8 4t

Q3 16 19 7 12 52

Q4 15 3 17 26 85

Table 3.3.3 displays the frequency distribution of the scores in each subscale. Most notably from
these data was frequency of partcipants with diabetes and IGT with increasing quartles in both
subscales. Of particular note was the increase in the number of participants within the Modern
Acuvites subscale with increasing quartles. Table 3.3.6 (see section 3.3.4) displays the categorical
analysis and presents odds ratios for these quartiles. The OR corresponding to quartile 4 within the
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modern activities subscale was 3.4 and 6.4 for diabetes and [GT, respectively. Further description of
the odds ratios can be found in section 3.3.4. The values from 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).

Table 3.3.4 Household Items Data: Analysis of Average Age and BMI by Factor Quarnle
Means (standard deviations) for age and BMI among sample
n Age (years) BMI (kg/m?)
All participants 213 31.8 (9.8) 275 (5.1)
Sex Males 110 32.5 (10.5) 26.3 (4.1)
Females 13 309 9. 28.8(5.7)
Males:
Scote on Modern Items Scale:
1%t Quartile 29 33.6 (11.6) 25.5(3.9)
2 Quartle 19 32.6 (9.0) 25.5 (4.5)
3% Quartile 24 29.6 (8.2) 26.3 (4.0)
4t Quartle 38 336 (11.2) 27.4 (4.1)
Score on Traditional Items Scale:
1" Quartle 34 30.2 (8.4) 26.7 (4.4)
2nd Quartle 23 339 (9.4 25.2(4.3)
3 Quartile 20 319 8.9) 26.4 (3.9)
4th Quartile 31 345(13.8) 26.7 3.9)
Females:
Score on Modem Items Scale:
1 Quarnle 14 265{5.1) 27.6 (6.3)
20d Quartile »n 299 (8.3) 2785
3% Quartile % 30.8 (10.7) 28.8(6.1)
4+ Quartle 42 33.0 9.1) 29.9 (5.3)
Scare on Traditional Items Scale:
1* Quartile 25 286 (7.3) 29.5 (5.6)
2nd Quartile 16 IL0BS) 289 (5.4
3% Quartile 36 30.6 (9.0) 28.1(6.3)
44 Quartie 27 341 (119) 38.7 (5.4)

Table 3.3.4 displays results of the descriptive analysis of age and BMI distribution by quartiles of the
factor scores. The data were stratfied by sex and are presented for both factors. For men, average
age showed no observable linear trend from lowest to highest quartile for modern items with no
relatdonship apparent for BMI scores. In contrast for females, increased reported possession of
modern items was positvely associated with average age and, though less strongly, with increased
average BMI. The traditional items factor scores were not associated with average age or BMI

among men; among women, older women reported possession of more traditional items, though
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there was no association with BMI. These observations are consistent with what is known about the
culture of Sandy Lake, however, they do not explain why the association between age and the factors

describing possession of modern or traditional items appear to differ for men and women.

334 MULTIVARIATE ANALYSIS: LOGISTIC REGRESSION

Continuous Data Summary

Logistic regression analysis was performed in otder to assess the relatonship berween the sk of
disease and exposure to the items in these subscales, represented as continuous factor scores (Table
3.3.5). Odds ratios refer to change in risk of disease outcome relauve to 1.0 unit increase in factor
score. This value was chosen based on the Q1-Q3 range determined from univariate analysis of the

factor scores (see Appendix F).

The analyses displayed in Table 3.3.5 used individual factor scores as the continuous exposure
variables and four categories of disease were used as outcome variables: diabetes or [GT, diabetes,
[GT and obesity. Odds ratios displayed are both adjusted and unadjusted for age and sex. All but

one of the odds ratios were statstically significant at the p < 0.05 level.

Table 3.3.5 Household Data: Continuous Data Summary

Unadjusted and adjustedt odds ratios (95% confidence intervals) displaying the reladonship berween the possession
of either modem or traditional labor-saving devices with health outcomes for individuals 20 years of age and older

Diabetes / IGT Diabetes IGT Obesity*

Activities  (n =92/ G4)" (n =38/ 64) (0 =54/ 64) (n =249 / 64)
Modem

Unadjusted 1.9 (1.3 - 2.9)2 1.7 (1.0 - 2,91 2.0 (1.3-3.1)2 1.5 (1.1-2.2)2
Adjusted 2.4 (14-3.9) 21(1.2-3.7p 24 (1.4-43)p 1.5 (11-21)
Traditional

Unadjusted 2.2 (1.5-3.3)! 21 (L3-3.4) 25(15-4) 15 (1L1-21)p
Adjusted 1.9 (12-2.9)2 1.7 (1.0 - 3.0)2 2.2(1.3-3.9)2 1.3 (0.9 - 1.9)3

t adjusted for age (years) and sex.

* obesity is defined as a body mass index of 2 24 kg m?
n = (sample size of cases / controls)

significant at p< 0.001

significant at p< 0.03

significant at p < 0.10

v
i
2
3

An increased score on the modern actvities subscale was significantly (p < 0.05) positively

associated with risk for all disease states both before and after adjustment for age and sex. Positive
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associations were also observed between scores on the traditional scale and risk of each disease
outcome poor to age and sex adjustment. After adjustment, these positive associanons rematned,
burt were less strong (the highest OR was 2.2 comparing parucipants with [GT to normals and the
lowest OR was 1.3 comparing obese people to those of normal body mass). All OR’s were positve
for all disease states (and both factors) after age and sex adjustment and remained significant at p <
0.05 for all conditions except when obese and normal people were compared on the traditional

factor scores which was significant at p < 0.10.

Categortcal data summary

Table 3.3.6 displays results of the categorical data analysis of the Household Items using quartiles of
factor scores to inspect any departure from lineanty in the data. All significant associations at p <
0.05 are bolded in the tble. The highest nsk for both factors was evident for all disease states in the
4" quartile. The greatest adjusted odds ratios were observed for modern items within the 4™ quardile
comparing people with IGT to normals (OR= 6.3, p = 0.005) and for traditional items within the 4*
quartle comparing these same two groups (OR = 4.2, p = 0.05).

For the factor describing possession of modem items, odds ratios increased with increasing quartiles
of the factor in all comparisons, with the strongest association observed in the comparson of people
with IGT or diabetes to normal people. Here the odds rato increased from 1.4 to 3.2 to 4.9 across
Q2-Q4 with a p-value under 0.05 for Q3 and Q4. For the endre tradidonal items factor, adjusted
odds ranios in Q2 and Q3 were negative for all disease states and were only significantly elevated in
Q4. This indicates that for 2 modest score on traditional items, there is some protective effect,
however, for those in the upper quartile for traditional items there is significant added nsk (Table
3.3.6)
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33,5 ASSOCIATION BETWEEN PHYSICAL FITNESS AND HOUSEHOLD ITEMS

Descriptive and Multivariate Analyses

Means and standard deviations of VO0,,,, scores are described for each quartile of the modern and
traditional Household Item factor scores and stranfied by sex for each of the 2 subscales in Table
3.3.7. A total of 213 participants were assessed by the finess test. The exclusion of almost half of
the sample was due to the stringent criteria which excluded volunteers with medical conditons that

contraindicated vigorous exercise

Table 3.3.7 Household Data: Descripuve Analysis of Physical Actvity

Means (standard deviations) of age, weight, body mass index (BMI) and measured maximal oxygen uptakef (VOunyy),
by factor score and by sex

n Age (vears) BMI(kg / m?)  Weight (kg) VOimax

All participants 213 31.8(9.8) 27.5(5.1) 78.7 (14.7) 55.2 (8.2
Sex Males 110 326 (10.5) 26.3 (+.1) 80.9 (14.3) 57.6 (8.9)
Females 103 30909.1) 288 (3.7 76.3 (14.9) 528 (6.7)
MALES:
Score on modemn household items:
1*¢ Quartile 29 33.6 (11.6) 255(3.9) 78.6 (14.0) 55.8 (9.9)
2 Quartile 19 32.6 (10.0) 255 (4.4) 77.5 (12.6) 57.3(8.8)
31 Quarnle 24 296 (8.2) 26.3 (4.0) 80.6 (14.3) 59.7 (9.0)
+ Quartile 38 33.6 (11.2) 274 (1) 84.6 (15.1) 57.7(7.9)
Score on traditional household items:
1 Quartle 34 30.2 (8.4} 26.7 (4.49) 83.4 (14.6) 56.9 (8.7)
2% Quartile 25 33.9 9.4) 25.2 (4.3) 76.8 (14.9) 57.9 8.1)
3™ Quartile 20 31.9 (89) 26.4 (3.9) 80.5 (13.5) 59.6 (7.3)
4 Quartile n 345(13.8) 36.7 (3.9) 81.7 (13.9) 56.7 (10.4)
FEMALES:
Score on modemn houschold items:
1* Quartile 14 26.5 (5.1) 27.6 (6.5) 71.8 (15.6) 544 (7.2)
Jnd Quartile 2 299(3.2) 278(5.2) 73.2(13.3) 529 (6.3)
30 Quartile 25 30.8 (10.7) 28.8 (6.1 77.2 (14.9) 53.6 (3.7)
44 Quartile 2 330 (9.1) 30.0 (5.3) 78.8 (15.3) 516 (7.2)
Score on traditional household items:
1* Quartile 34 28.6 (7.3) 295 (5.6) 777 (12.7) 53.4 (6.0)
20d Quartile 16 31.0 (3.5) 28.9 (5.4) 75.1 (14.2) 52.0 (8.0)
37 Quartile 26 30.6 (9.0) 28.1 (6.3) 75.9 (17.1) 526 (7.7)
4t Quartile 27 341119 28.7 (5.5) 73.5 (16.2) 52.5(3.9)

t adjusted for % lean body mass

The average age of the fitness test participants was 31.8 vears, slightly lower than the study average
of 35.9 vears for all subjects, and the average BMI for men and women who completed the fit-test
was slightly less than the study sample average (men: 26.3 versus 27.0, women: 28.8 versus 29.0).

These results reflect the inclusion criteria’s tendency to only include healthy individuals.




Table 3.3.7 indicates that average age was highest in Q4 of each subscale for both sexes. Only Q1
within the ‘modern items’ scale displayed an average age equal to Q4 for that subscale. Also with
the exception Q1 for modetn items for men, the lowest average age was found in the first quartile
scores for both subscales. This may reflect the tendency for older aged individuals to possess and

report more items in general.

For both men and women, average BMI and weight values increased from Q1 — Q4 for the modem
items subscale. This further confirms that modern labor-saving devices used for modern actvides
were associated with diabetes, [GT and particularly with obesity (Secton 3.3.4). The average BMI
and weight for men and women within the traditional items subscale showed no apparent increase
across Q1 - Q4. This again confirms the results of section 3.3.4 since no stagstically significant

association was reported between scores on the traditional items subscale and obesity.

Average V0, score for all males was 57.6 (sd = 8.9) and for females was 52.8 (sd = 6.7). Among
male respondents for both factors, V0., scores increased from Q1 — Q3 of both factors and then
dropped again for Q4. The female respondents showed no clear trends for VO, scores across the
quartles, though the highest V0,_ was observed among women in the first quartile of each factor

scote. Further analyses including regression models were run in order to investgate these

associations.

Table 3.3.8 displays the results from the regression modeling between factor scores and measures of
BMI, weight and V0,_,, when all measures were contnuous variables. Factor scores were used as
exposute variables with body mass index (BMI), average weight and V0,,, scores used as outcome
variables — note that beta-coefficients are presented both before and after adjustment for age and
sex. These results are somewhat consistent with previous findings reported here on the Household
Item factor scores. [n particular, scores for both modern and traditional items were posituvely
associated with BMI and average weight for modern items, however only the modern items were

significandy associated (p < 0.05) after adjustment for age and sex.
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Table 3.3.8  Physical Actvity: Continuous Data

Unadjusted and adjustedt beta coefficients (standard errors) displaying the relationship between factor scores and
BMI, average weight and V0amae

Subscale BMI Weight VO2max

Modem Unadjusted 0.9 (0.9) L7 (L - 0.000098 (0.00063)
Adjusted 0.8 (0.9) 201y 0.0006 (0.0005)

Traditional Unadijusted 03 (0.4) 0.7 (L.1) -0.0001 (0.00062)
Adjusted 03 (04 0.8(1.1) 0.0008 (0.0005)

t adjusted for age (years) and sex.

The associaton between V0., and factor scores was less strong than the reladonship between BMI
and average weight and the factor scores. Poor to adjustment for age and sex, the slope for both
factors and V0, were negative. Once age and sex were added to the regression models, the slopes
became positive and similar in magnitude for both factors. Since the p-values were not significant
for these associadons (p >>0.10) and the slopes were close to zero, there was no detectable

association between scores on these subscales and VO,,,..




34  Subscale #3 ~ Language Proficiency

34.1 RESULTS OF FACTOR ANALYSIS

The total number of available participants for this analysis was 411. Factor analysis excluded any
individual for whom the 6-item questionnaire was not completed in full. In the original SLHDP, all
participants completed the Language questionnaire. Therefore, for this section a total of 411
observations were inputted into the factor analysis with data on the 6 separate questions regarding

proficiency of language.

Table 3.4.1 Language Data: Factor Analysis Results

Questionnaire Itemns and Corresponding Factor Loadings from the Rotated Factor Partern Matrix and
Factor Structure Matrix, Decimals Omitted

| Factor Patteen | Factor T
Factor 1: i 2 1 2
Reading English 9 4 Mg 39
Speaking English 36 4 88 -36
Writing English 9 1 96| 42
Factor 2;
Reading Oit-Cree 4| %92 4 %94
Speaking Oijt-Cree 51 19 -3 18
Writng Oji-Cree -6| *01 r.46] *94

Results from the factor analysis from the Language subscale development are presented in Table
3.4.1. There were only two factors retained and the items which loaded on each factor at > 0.40 are
listed for both the factor pattern and strucrure. According to Hatcher, the results from the factor
pattern should be relied upon to interpret the meaning of each factor.” By convention, the factot
structure is also presented in Table 3.4.1, however, Hatcher suggests that these results only be used
to help interpret the nature of a factor in the case of strongly correlated factors with loadings in
excess of 10.00 on the factor pattern. Therefore, although the factor structure matrix seen in Table
3.4.1 shows items which load on mote than one factor at > (.40 — an apparent violation of the rule
of ‘simple structure’ — the results of the pattern matrix confirm that only two distinct factors sadsfy
the rule of simple structure and can thus be interpreted. (For complete SAS output from factor

analysis, see Appendix G).

The factor pattern which represents the standardized regression coefficients or pattern loadings

showed that the survey items which tested English skills clustered together, resulting in high
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loadings on factor 1. Similarly, items which tested for Oji-Cree skills clustered into a single factor 2.
Thus, factor 1 was termed ‘English Proficiency’. For factor 2, only 2 of the 3 Oj-Cree items
clustered together, ‘reading’ and ‘writing’ Oji-Cree loaded > 0.40 while speaking Oji-Cree did not
reach this conventional level. While having only two items load on one factor is an apparent breach
of Hatcher’s criteria, the rationale used to justify further analyses was the acceptable level of scale
reliability as determined by the coefficient-« determinaton (see section 3.4.2 for a summary of these

results or for full SAS results and output, see Appendix G).

The construct underlying the items of factor 2 descnbed a level of proficiency not merely attained
from a casual aptitude of Oji-Cree; for example, not just the ability to speak, but specifically to read
and write as well. Therefore, while factor 2 measures a level of ‘proficiency’ in Oji-Cree, the quality
of that ability is not an informal adeptness. Rather, a high score on factor 2 represents sophistcated
knowledge of the language and perhaps an exposure to some form of Oji-Cree educaton. Factor 2

was therefore named, “Ojt-Cree Educaton”.

3.4.2 RESULTS OF SCALE RELIABILITY AND COEFFICIENT-&

The principle of ‘simple structure’ was used to determine the items which loaded on each factor (see
Chapter 2, section 2.4.2 (b)). These criteria typically require a minimum of three items per factor in
order to ensure a high degree of reliability in the scale. As previously mentioned, factor 2 produced
only 2 items which loaded 2 0.40. While this was a breach of Hatcher’s criterion in the literal sense,
the theoretical rationale was maintained; the coefficient-a for factor 1 was 0.96 and for factor 2 was
0.98. This represents a very high degree of reliability and for factor 2, the two items sufficiently
represent the underlying coastruct of “Oji-Cree Educadon” (see Chapter 4, section 4.3.3 for further

discussion).

3.4.3 FACTOR SCORE DISTRIBUTIONS

Table 3.4.2 presents descriptive data for the individual level factor scores from the Language data.
Factor analysis produced two distinct factors and every participant eligible for the present analysis
(n=411) was given a score on each subscale. This table presents the distributon of scores for each

factor across the entire sample (see Appendix G for full ourput).
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Table 3.42 Descrptive Statstics for the Language Data

n Median  Skewness Kurtosis Q1-Q3 min/max
English Profidency 411 -08 - 26 4.7 0.t -29/0.37
Oji-Cree Education 411 0.3 0.9 -1l 1.4 07/1.6

units: level of proficiency

Table 3.4.3 displays the results of the frequency distribution of subscales scores for both language
factors. The heavily skewed nature of the data is also evident in this table since there should be a
relatively even number of participants in each level of scores within the ‘normal’ group. These data
wete also used for power and sample size calculaton (see section 6.7 for descriptive table or Chapter

4 for discussion).

Table 3.4.3  Frequency Distribution: Language Data
Normal Diabetes/IGT Diabetes IGT Obesity

Language {(n = 85} (n = 108) (n = 45) (n = 63) (n=317)
English

Lower 32 53 2 3 121

Upper 53 33 23 32 196
Qji-Cree

Lower 61 65 28 37 219

Upper 25 43 17 26

Similar to the Food Frequency and Household Item data, an analysis was undertaken to determine
whether the factor scores for the Language data were a random sample from a normal distobunon,
and therefore satisfied the assumption of normality 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
Appendix. The test for normality demonstrated that the distrbutions of these two factor scores

showed a marked departure from normal distnbutions.

The W statistcs for the factor 1 and factor 2 distribudons were 0.39 (p < 0.001) and 0.59 (p <
0.001), respectively. This indicated that the two distributions of scores did not follow a normal
distrbution. Therefore, log transformatons were performed and the W statistic was tested again.
These methods were unable to improve the W statistic’s test for normality. The univariate analysis

showed that the data were generally bimodal and therefore the data were re-coded into a
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dichotomous variable (as opposed to the quartile variables used in the previous subscales). This
dichotomous variable was created using the median score for normal people as the cut-off for
‘below’ and ‘above’ the median value. The cut point was determined using the results from the
univariate analyses of normals to determine the median value of the factor scotes. Although
distbution problems were evident and were unchanged by transformation techniques, linear and
logistic regression were still performed in keeping with the procedures from the other two subscales.
However, the interpretation of results focuses on the categorical data analysis. (For full Language

analysis results, see Appendix G).

Table 3.4.4 Language Data: Analysis of Average Age and BMI by Factor Bi-Level Score
Means (standard deviations) for age and BMI among sample
n Age (years) BMI (kg / m?)
All participants 411 35.9 (13.8) 28.2(5.1)
Sex Males 185 35.9 (14.0) 27.0 (4.5)
Females 226 33.9 (13.6) 29.0 (5.5)
MALES:
Scote on English Proficiency Scale:
Below median 79 41.7 (17.6) 27.3 (4.6)
Above median 105 31.8 (8.9) 26.9 (4.3)
Score on Qji-Cree Education Scale:
Below median 125 323(10.2) 27.0 (4.3)
Above median 60 +1.1 (17.8) 271 (4.7
FEMALES:
Score on English Proficiency Scale:
Below median 80 43.6 (17.7) 28.9 (5.0)
Above median 147 31.6 (8.0) 29.1 (5.7
Score on Oji-Cree Education Scale:
Below median 159 31.6 (8.8) 2.1 (5.7
Above median 68 45.7(17.2) 28.8 (5.0)

Table 3.4.4 displays results of the descriptive analysis of age and BMI distnbutions with stratified bi-
level scores from the SLHDP Language data. These data are also stratified by sex and are presented
for both factors. As expected, the average ages for men and women with English Profidency scores
above the median were lower than those English Proficiency scores below the median. Similarly, the
average ages for men and women with scores above the median on Oji-Cree Educaton were older
that those with lower Oji-Cree Education scores. These observations confirm what is known about

the elders of the community and their increased exposure to the Oji-Cree culture.
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The average BMI for males with English Proficiency scotes below the median was higher 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 BMI greater than the younger
group. This was expected, given that age is significantly associated with obesity (as measured by
BMI) in Sandy Lake and in the Canadian population in general.” A similar association was not
found within the male groups above and below the median for Oji-Cree Education scores. These
scores differed only by 0.1 kg / m*.

The average BMI score for females above and below the median for scores on English Proficiency
and Oji-Cree Education were unexpected. Here, the older groups displayed lower average BMI
scores than the younger groups for both factors. This was opposite to the findings from the male
groups and also to what is known about the association berween BMI and age in the general

Canadian population.”

344 MULTIVARIATE ANALYSIS: LOGISTIC REGRESSION

Continuons Data Summary

Results of logistic regression analysis using factor scores as continuous variables are presented in
Table 3.4.5. Increased proficiency in English, as reflected by an increased factor score, was
positively associated with the risk of each disease condition after age and sex adjustment. These
associations were statstically significant in the comparson of normal individuals to those with
diabetes / IGT (OR = 1.8), IGT {OR = 2.0) to normal individuals at p < 0.05 and obesity at p <
0.10.

In contrast, increased Oji-Cree Education, as reflected by an increased score on factor 2, was
negatively associated with risk (after age and sex adjustment) though only the association with

diabetes reached a conventional level of statistical significance (p < 0.10).
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Table 3.4.5 Language Data: Continuous Data

Crude and adjustedt odds ratios {(95% confidence intervals) displaying the relationship between proficiency in

English and Oji-Cree Education and various health outcomes

Diabetes / IGT Diabetes IGT Obesity®
Factor {n=108 / 835)" n=45/85) {n =63/ 85) (n =317/ 85)
English Proficiency
Crude 0.6 (0.5 - 0.9)! 0.6 (0.4 -0.8)! 0.7 (0.5 - 0.9)! 0.8 06 - 1.1)
Adjusted 1.8 (1.0 - 3.0)! 1.4 (08-24) 2,0 (1.1 - 3.6) 1.5 (L0 -2.3)
Oji-Cree Education
Crude 12(0.9 - 1.6) 1.1(08-17) 1.3 (0.9 - 1.8) 1.0(0.8-13)
Adjusted 0.7 (0.5 - 1.1) 0.6 (0.3 - 1.0)2 0.8 (0.5-13) 0.8 (0.6 - 1.1)
t adjusted for age {vears) and sex ! significant at p< 0.05

~ body mass index 2 24 kg / m?
** sample size: (cases / controls)

? significant at p< 0.10

Categorical Data Summary

Individual factor scores for English Proficiency and for Oji-Cree Education were categorized into a

two-level categorical analysis using scores above and below the median value for normals.

Table 3.4.6 Language Data: Categotical Data

Unadjusted and adjusted? odds ratios (95% confidence intervals) displaying the relationship between Language factor

scores and various heaith outcomes

Diabetes / IGT Diabetes IGT Obesity”

Factor (n =108/ 85" (n =45/ 85) (n =63 / 85) (n =317/ 85)
English Proficiency

Crude 0.6 (0.4 - 1.1) 0.6 (0.3 - 1.3) 0.6 (03-12) 1.0 (0.6 - 1.6)
Adjusted 11(0.5-23) 1.6 (0.6 — 4.5) 0.8 (0.3 - 2.0 1.2(0.7 = 2.0)
0ji-Cree Education

Crude 1.6 (0.9 - 2.9) 15 (0.7 -3.1) 1.7 (0.9 -3.4) 1.1 (0.6 - 1.8)
Adjusted 0.6 (0.3 - 1.3) 0.4 (0.1-0.9) 0.7 (03 - 1.8) 0.7 (0.4 - 1.3)

t adjusted for age (vears) and sex
" body muss index 2 24 kg / m?

" sample size: (cases / controls)

Results of the logtstuc regression analysis with the Language factors categorized above and below the

median are presented in Table 3.4.6. Odds ratios refer to change in risk of disease among diseased

compared to controls at different levels of exposure. The exposure in this analysis was the category

score for factor scores (above or below the median).



2

For this analysis, only one odds rato value was significant at p < 0.05 and it is bolded in the table.
The risk of each condition increased with English Proficiency and decreased with Educadon in Oji-
Cree, though only the assodation berween diabetes and Oji-Cree Educaton reached stagsacal
significance. The risk of diabetes was reduced by 64% for those with higher Oji-Cree Educaton
once adjusted for age and sex (OR = 0.36, p < 0.05).

While the results of the categonical data analyses (Table 3.4.6) were similar to those of the
continuous analysis ([able 3.4.5), the treatment of the data as categorical instead of contnuous
produced less results which were significant at the conventional level of p < 0.05. While the
categorization of the continuous data was doae in order to improve the lack of normality in the
distribudon of the data, it caused a loss of power among the associatons. This can be seen in the

reduced number of statistically significant OR’s in Table 3.4.6 as opposed to Table 3.4.5.



Chapter 4

Conclusions and Discussion

4.0 Introduction

The ultimate objective of this study was to identfy which elements of acculturation were assoctated
with diabetes, IGT or obesity. The data from the Sandy Lake Health and Diabetes Project were
used to define and measure acculturation in the community of Sandy Lake, Ontario and were chosen
based on a biocultural model of disease. The first two vanables used in the analysis, Food
Frequency and Household Items have a biologic component — the former, a direct link with disease
and the latter an indirect link via level of physical activity. [n previous studies, these brologically
active variables had exhibited associations with the disease processes under investugation. However,
in a community undergoing such profound and rapid social changes, cultural factors were also
thought to be potential sources of disease. Therefore, although dara from the Language section had
no known biologic connection with diabetes, IGT or obesity and was therefore a purely cultural

factor, it was included in the model of disease dsk as an indicator of individual cultural affiliaton.
The discussion in this chapter will highlight the results and measurement consideratons of each
subscale as well as delineate the importance of integrating the anthropologic and epidemtologic

perspective into a cohesive, biocultural model of disease risk.

73
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4.1  Food Frequency Subscale

4.1.1 DoEs A MODERN DIET LEAD TO DIABETES?

The ethnographic analysis which preceded the Sandy Lake Health and Diabetes Project determined
that the community of Sandy Lake clearly distinguished between two categories of foods. “Indian
foods” which consisted of bush meats and wild plants were considered healthy while “white man's
foods” which encompassed ‘junk foods’ such as pop, candy and chocolate were perceived as
unhealthy.” In part, the present study was designed to determine whether consumption of certain
groups of foods were associated with diabetes, [GT or obesity and thereby ascertain whether a

'modern diet’ may be linked to the high prevalence of these diseases in the community.

Previous work within communides rapidly acculturatng to a host-society has focused primarily on
physical, behavioral and socio-cultural risk factors for diabetes. Researchers in this area have
suggested that diabetes sk 1s likely associated with a particular dietary pattern and that only a
culturally appropriate measure could uncover this hypthosis. However, despite this claim, only a
small number of studies have investigated the risk of diabetes, IGT or obesity within the context of

56, 65, 88

acculturaton, and fewer yet have demonstrated that consumption of particular food groups

may be related (positively or negadvely) to the sk of diabetes, IGT or obesity within a rapidly

acculturating First Nations community.* **

Despite these hypotheses and the belief that diabetes risk is associated with a particular dietary
pattern,™ the present study observed virtually no statstically significant association between the
consumption of a modem diet and diabetes, [GT or obestty in Sandy Lake, Ontario. With the
exception of a few associations which did not reach a conventional level of staustical significance,
the risk of diabetes remained unchanged with increased consumption of three food groups
(traditional, healthy, or junk foods) which were found to characterize the local diet. These findings

were unexpected given the close relationship between diet and obesity, in partcular since obesity is a

known risk factor for diabetes.**

The lack of significant findings was unexpected in light of the - albeit limited - evidence from past
studies and what is known about diet and its effect on health. For example, the finding that

consuming traditional food had no association with any of the disease outcomes was a surprise given
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the study undertaken by O’Dea in Australia of a group of Aborigines with diabetes who were
exposed to a traditional diet for 2 3 month period.* In contrast to the typical 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 demonstrated a positive
effect on blood glucose control. In addition, it was believed that the primary mediating factor was
the positive influence that the traditional diet had on the participants' weight (participants lost an

average of 8kg over the 3 month study period).”

Critics of O’Dea’s study could point out that any change in general activity could have tesulted in
improved insulin sensitvity due to increased physical endeavors (huntng and fishing), however, the
authors found that the level of physical activity in the urban setting was not dramatically different
from that of the pre-study period. Therefore, the authors reported that “the level of physical acovity
during the study period was not particularly high. .. there was no correlation between level of
physical activity and improvement in any of the metabolic parameters.”™ The findings from the
present analysis with regard to traditional food consumption are therefore unable to confirm the
findings from Australia. Consumption of high amounts of traditional foods in Sandy Lake, Ontario
displayed no protection from diabetes or IGT and only a staustically insignificant association with

obesity. The effects of physical activity will be considered under a later section.

Any inconsistency between the Sandy Lake and Australian studies may have also been the result of
differences between communites in the extent to which traditional foods were used. Gittelsohn,®
who conducted the ethnographic analysis which preceded the SLHDP, found that traditional foods
were eaten infrequently in conjunction with traditdonal activites and that a high level of traditional
food consumption did not suggest that other traditonal customs were commonly practiced.® ™ In
Sandy Lake, game-hunting and fishing have become uncommon primary methods of gathering food,
and bush meats and wild foods are most commonly consumed durng frequent big catered
community feasts.® Therefore, highly active lifestyles may be more uncommon in Sandy Lake and
the consumption of traditional foods may not necessarily be associated with a highly active
traditional lifestyle as is the case in the Australian study. For the purposes of this study, a high
consumption of traditional food does not represent an active lifestyle or suggest a large extent of

traditional customs in one's lifestyle.
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Another unexpected observation from the present analysis was that no association was found
berween the nsk of diabetes, IGT or obesity and a high consumption of junk food. This result was
surprising for the following reasons: a) the diet of this native community has changed dramaucally
over the past 50 years and this change has closely followed the rise in the prevalence of diabetes. As
the ethnographic analysis observed, community members believed that the incorporation of the
'white man's diet' into native culture was linked to this rise in diabetes and obesity;* b) The junk
food subscale was made up of items high in simple sugars, high in fat and low in dietary fiber, which

according to Trowell's hypothesis, is associated with diabetes in susceptible populations.”

The association between diabetes and dietary-fiber depleted foods was confirmed by Wolever and
colleagues in an analysis of the Sandy Lake data. They determined that a 1 standard deviation
increase in fiber intake reduced the risk of having diabetes by 39%." The main difference berween
the dietary analysis from the present study and that of Wolever and colleagues was the choice of
instrument used as well as the incluston / exclusion crteria. Wolever's analysis used data from the
24-hour dietary recall while the present study used Food Frequency darta exclusively. This difference
in data collection may account for the difference in findings: a 24-hour recall survey does not reflect
an individual's long-term intake since food intake may vary widely from day-to-day; in contrast, a
Food Frequency questionnaire is designed to detect such long-term dietary patterns.” In this case, it
was advantageous to sacrifice the precise measurement of food intake from a single day for the mote
crude measurement of diet over an extended period of time in order to gauge ordinary dietary
habits. Furthermore, if significant associations were to be observed, the real effects were likely to be
even stronger than those observed due to the difficulty in obtaining accurate dietary intake

measurements and therefore a dilution of the actual associadons.”

Gittelsohn and colleagues also used the Food Frequency questonnaire data in order to analyze
dietary patterns and create a subscale of scores on various food groups. However, uniike the present
analysis, Gittelsohn and colleagues’ measure of junk food consumption demonstrated an association
with both diabetes and obesity.” These findings provided evidence that the Food Frequency
instrument was a valid measure since it was able to detect statstcally significant associations with

diabetes and various food groupings.
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The lack of similarity in the findings berween Gittelsohn’s study and the present analysis can be
summarized as follows: First, Gittelsohn used data from the entire community for factor analysis of
the dietary data in order to identfy food groupings (N = 728 participants) and the results produced
seven dietary scales.® The present analysis used only adults (n = 411) and factor analysis of the
Food Frequency data resulted in three dietary scales. Second, although Gittelsohn and colleagues
acknowledged thar there was a difference in the diet reported between those newly diagnosed and
those previously diagnosed with diabetes, both groups were included in their analysis.® The present
analysis excluded people with previously diagnosed diabetes due to the potential for over-reporting
positive lifestyle behaviors associated with good eating habits. The excluston of previously
diagnosed participants from the present analysis accounted for a great deal of the difference
reported between these two studies. This was confirmed by Girtelsohn and colleagues who
suggested that when previously diagnosed individuals were excluded from the ‘case group’, no
significant findings were observed.* This was contrary to what was expected by these researchers
since they acknowledged that those aware of their condition (those who had been previously
diagnosed with diabetes) were more likely to report altered diets and therefore have less strong

associations with diabetes, IGT or obesity.”

The lack of consistency between previous analyses of diet in Sandy Lake and the results of the
present factor analyses of the dietary data, together with the inability to confirm the findings of
previous studies of diabetes and dietary 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 communites. This indicates that using dietary factors may not be the most effective way to
look at associations between diet and disease. It appears preferable to directly study associatons
between disease and food nutrients for which there is a prior biologic hypothesis predicting an
association between diet and disease. Factor analysis was helpful as a method to better understand
which foods were eaten together in this cultural setting. Further investigation into food autrients
with known biological associations with disease may use this knowledge of food groupings to help
assess the risk of consuming foods commonly eaten with those with known biological importance to

the disease process.
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4.1.2  SERUM LIPIDS AND DIET IN SANDY LAKE

Pror to the study by Hodge and colleagues in Papua New Guinea, research showed uniformly low
cholesterol levels among the Melanesian population. However, after investigating three
communities with varying levels of urbanization, Hodge reported that low blood cholesterol levels
were no longer protecting the Melanesian population from coronary heart disease. It was found that
the prevalence of dyslipidemia was increased, as was the rate of heart disease.” This group also
found thart higher fat intake was associated with increased blood lipid levels and that the highest fat
intake was found among the most acculturated community.””*® These findings were of interest
because like the communities in Papua New Guinea, the Ojt-Cree community of Sandy Lake had
historically been thought to have a good community lipid profile.

Hodge also found that the rural partcipants were leaner and had a lower prevalence of diabetes than
their urban counterparts, a finding which indicated that some protection was associated with the
traditional lifestyle which was characteristic of the highland natives of New Guinea.® It was
suspected that within the Sandy Lake sample, a sirmilar finding would emerge; those who consumed
a diet high in traditional food would demonstrate protection from dyslipidemia due to the
hypothesis that a traditional diet reptesents one aspect of a traditional ifestyle which includes a high
level of physical activity. Therefore, it was hypothesized that a diet high in traditional food would be
associated with low levels of dyslipedemia while a diet high 1n junk food would be assoctated with
high levels of dyslipidemia.

The current investigation found that there was virtually no statistically significant relationship
between anv of the food groupings and blood lipid levels; the consumption of a diet high 1n junk
food or a tradidonal diet displayed no association with any of LDL, HDL, total cholesterol or
triglyceride levels even once adjusted for age and sex. Therefore, while it was possible that the
Sandy Lake community had not been exposed to the high fat diet which characterizes the North
American diet for a sufficient amount of time to have had a noticeable effect on blood lipid levels,
the current finding indicated that there was no detectable assoctation between scores on the Junk
food, Healthy Food or Traditional Food subscales and bloed lipid levels. However, undl a follow
up study of the Sandy Lake communiry is performed (one 1s currently being designed), there will be
no way to detect whether the lipid profile has remained unchanged with continued exposure to these

acculrurative processes.
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There were other considerations which may account for the discrepancy between the present resuits
and Hodge’s findings in Papua New Guinea. First, Hodge and colleagues found correladons
between their measures of modernity and diet when dietary intake was measured by total calonc
consumption.” In the current study, there was no way to estimate the average daily caloric intake
and furthermore, no adjustment for total energy intake was made since there was evidence that
adjusung for energy intake within the dietary data in Sandy Lake would not have improved the
significance of the findings; Wolever used two methods to adjust the SLHDP 24-hour dietary recall
data by energy intake and found that neither resulted in a significant difference from the unadjusted
analysis.” In theory, knowledge of total calorie intake would have had its advantages for
determining the possibility of a genetic suscepubility of a community if consumption of a high
calorie diet increased the risk of diabetes, IGT or obesity regardless of the foods being eaten. As
proposed by Neel, this genetic characteristic would have once offered a survival advantage, but 1s
now associated with diseases of disordered metabolism such as diabetes, IGT and obesity.‘“
However, without an estimate of long term energy intake and with the evidence from Wolever's

analysis, no adjustment was made for energy intake within the Food Frequency data.

Thus, as was consideted in relaton to the lack of association between the three dietary tactors and
diabetes, IGT and obesity, it may be that the three dietary factors identified by factor analysis are not
those which are biologically important determinants of blood lipid levels, such as energy, fat or fiber

intake.

4.1.3 DIET As RISK FACTOR

[t is widely believed that the high rate of diabetes in First Nadons communites around the world are
due to recent lifestyle changes associated with diet and physical actvity acting on a suscepuble
genotype.”*" Dietary intake may be considered a direct biologically active risk factor for obesity due
to its causative, physiological association with weight gain. A directly bio-active risk factor like food
intake is typically correlated with the prevalence of obesity and obesity is in ime related to the risk
of diabetes and IGT. Therefore, for this study, obesity was not considered a confounding vanable,
but rather 2 mediating factor on the biological pathway between diet and diabetes. Obesity was
therefore treated as a health outcome and not as a confounding variable and dietary data were not

stratified by the presence of obesity.
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Noan-biologically active risk factors are aspects of the social environment which may be associated
with biologically active factors, but without any direct biological activity themselves. For example,
within developing countries, obesity has been associated with factors related to modernity such as
education, sophistication of housing, type of employment, and duration of residence in an urban
centre.” While thete is a considerable body of literature on the relationship between non-
biologically active risk factors and the overall prevalence of diabetes or obesity, there are few studies
which measured the relationship berween biologically actuve risk factors for diabetes or obesity
within the context of a First Nations community. While there may be advantages to studying these
'non-biologically active' cultural determinants of health, ultimately, directly biologically active factors

are umportant to analyze in order to plan intervention strategies and wellness programs.

However, there are relauvely few studies which have looked at diet — arguably the most directly
‘biologically active’ of the three elements of acculturation used in this analysis — among First Nadons
communities and how changes to a community’s diec have effected the dsk of diabetes. The
avatlable research has found some evidence of associations between diet and diabetes, however, the
findings have been inconsistent and difficult to generalize across populadons. For example, dietary
fiber and protein intake was inversely associated with the risk of newly diagnosed diabetes in Sandy
Lake." [n Australian Aborigines it was found thar decreased total energy intake was associated with
improved blood glucose control.” In comparison, the SLHDP determined that there were no

significant effects on dsk from energy, fat, starch or simple sugars.”

While no biologically active or non-biologically active risk factor has been universally linked to
diabetes or obesity in the First Nations communities studied, there are similarities among these
communities which allow for certain generalizations. For example, as described in Chapter 1, the
Pima Indians have the highest recorded community rate of diabetes in the world vet they consume a
diet similar to that of the general population of the U.S." Similarly, the people of Sandy Lake no
longer rely on game hunting or fishing for their primary source of food and with the availability of
store-bought foods, the diet available to this isolated commuaity is similar to that of the average
Canadian in an urban settung. However, like the Pimas, the Oji-Cree of Sandy Lake display a rate of
diabetes which surpasses the national average rate of diabetes in the Canadian population. This
implies that aspects of the diet may be less important than the change in the culture with regard to



81

the food gathering processes or perhaps that genetic suscepubility, as described by Neel, increases
the risk of diabetes among Native North Americans when they are exposed to the Western diet.”

The hypotheses put forth in the present study claimed that a ‘modern diet’ was contributing to the
nse in the nsk of diabetes in Sandy Lake, Ontario. This was either due to the actual consumption of
varous ‘high risk’ foods, or a low consumption of certain ‘protective’ foods. However, the nisk of
diabetes, IGT or obesity was not significantly increased with increasing consumption of a modern
diet; similarly, no food consistently demonstrated a protective effect. It has been hypothesized by
Dressler that perhaps particular aspects of the diet may have been less important than the rapid
change in diet and the secondary consequences as a result of that shift in the food supply.* In other
words, since huntng and actively gathering food has become obsolete, the lack of any necessary
physical acavity for survival, acting on a suscepuble genotype, may be contributng to the increase in

the prevalence of diabetes and obesity.
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4.2  Labor-Saving Devices (Household Economic Items)

421 Was THE POSSESSION OF MODERN HOUSEHOLD ITEMS A RiSK FACTOR FOR DIABETES?

The Household Items questionnaire from the Sandy Lake Health and Diabetes Project was designed
to assess SOC0-economic status in the absence of standard indicators (e.g.: salary scale, home
ownership).” For the present study, the Household Items questionnaire provided information on
the exrent to which individuals accumulated labor-saving devices for either traditional or modern
activities. [t was hypothesized that the possession of modern items was associated with an increased
tisk of diabetes and obesity due to the likelthood that such items reduced physical acavity and
promoted sedentism. In addition, it was thought that the possession of traditional items indicated
an adherence to a traditional way of life and subsequently that individuals reporting a high degree of
these items had a greater amount of physical activity in their lives due to the heightened level of
activity which charactenzed the tradidonal Oji-Cree existence relative to the typical North American

existence.

It was hypothesized that a greater risk of diabetes and obesity would be associated with the modern
items subscale and that a decreased risk of diabetes and obesity would be associated with reporting

greater amounts of traditional possessions in the home.

Some results from this section were unexpected but not unexplainable. First, as hypothesized,
possession of modern items was associated with an increased risk of diabetes, [GT and obesity, a
finding which supports the theory that these items may reduce physical activity and ultimately, that
they may lead to diseases of disordered metabolism such as diabetes and obesity. However, the
possession of items for traditional activities was also found to increase the dsk of diabetes, [GT and
obesity. The evidence strongiy suggested that a high score on either the modern or traditional scale
increased the nsk of diabetes, [GT and obesity.

This led to a reinterpretation of the underlying factors which made up each of the scales. Orginally,
it was hypothesized that the items on each scale represented the possession of either traditional or
modern items. However, on second evaluation, it was realized that the items from each scale were
all modern items; they were not handcrafted, passed down from generation to generatton or the

result of a cultural or historical transition. [n fact, the majority of the items on both the modem and
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traditional subscales were labor-saving devices designed to streamline the actvity for which they
were designed. These labor-saving devices likely reduced the amount of physical acuvity needed to
perform each task, whether the task was traditional or modern. Viewed in this light, it was therefore
reasonable that scores from both the tradinonal and modem items subscales were associated with an

increased risk of health outcomes like diabetes, IGT and obesity.

The possession of labor-saving devices (for any purpose) could potentially have resulted in a
reduction in daily physical actvity. Furthermore, within populations believed to be suscepable to
diabetes and obesity any variable that may be associated with a reduction in physical activity may
have led to an increased nsk of obesity. Therefore, a decrease in physical activity could lead to an

increase in the community-wide prevalence of diabetes and IGT.

Results from three separate studies of First Natons communities undergoing rapid acculturadon
have documented the influence of obesity on the prevalence of diabetes. First, Hodge's study of
Melanesians of Papua New Guinea showed that modernity was characterized by reduced physical
activity and that modernization was a significant predictor of obesity and diabetes.* Like the
SLHDP, Hodge's analysis was a cross sectional study which attempted to idenufy risk factors for
diabetes through a community wide questionnaire. Biological measures such as blood glucose and
serum lipids were taken during the individual level interviews. However, unlike the current analysis,
the level of modernity was defined by community affiliation; four separate communites were
surveyed and the degree of modernization varied among the villages. The degree of modernizaton

was based on each village’s proximity to the coastline.”

O’Dea tested the concept of implementing a traditional lifestyle as a means to improve diabetes
control in a study of Australian Aborgines. In this study, a prospective design was used to show
that the implementation of a physically active lifestyle improved the measures of diabetes control.”
O'Dea’s study concluded that a health strategy which promoted an active lifestyle could protect
against obesity as well as new cases of diabetes.” However, O'Dea's study could be criticized for its
assertions that reversing the urbanization process should improve all aspects of diabetes.” While it
was important to promote the benefit of leading a tradinonal lifestyle, O'Dea’s analysis failed to
show how nsk of disease may vary based on cultural affiliadon. The actual improvement in blood

glucose control was likely mediated by the increase in physical activity which resulted in weight loss.



O'Dea succeeded in showing that by increasing the level of physical activity, an individual's blood
glucose can be improved and sometimes kept within normal limits. However, this study did not
measure the actual activity in the community nor did it determine whether those who engaged in
regular physical activity had a lower prevalence of diabetes or improved blood glucose control. This
was an important study because it demonstrated that regular physical activity could improve the
symptoms of diabetes within a community believed to be suscepubie to this disease. However, the
study was unable to demonstrate how varables in the community can be useful in determining an
individual's level of activity or how real lifestyle acuvittes in the community can protect against
diabetes.

[n contrast, the present study attempted to draw parallels between personal possessions and the nsk
of diabetes, IGT and obesity. Most importantly, this analysis demonstrated that possessions with
separate cultural affiliaions predicted risks for diabetes, and obesity. In combination with O'Dea's
findings, these results suggest that there may have been a difference in level of activity between
those with different cultural affiliatons and more importantly, that health outcomes vary based on
those affiliations. This is relevant for designing culturally specific health promotion strategies in

First Nations communities.

Dressler's study of the Mississippi Choctaw was similar to the present analysis as it used a lifestyle
questionnaire to determine the level of acculturation and results were related to health measures
made concurrently. In this community-wide survey, a 25-item 'style of life’ scale assessed (among
other varables) the accumulaton of consumer goods. A posiuve association was found berween
average glucose levels and scores on the style of life scale and a negative association was observed
with physical activity.® These results confirmed Dressler's hypothesis that acculturation, a concept
which included such sociocultural factors as the accumulation of consumer goods, was associated

with an increased nsk of diabetes and obesity within the Mississippi Choctaw community.“

Dressler’s study demonstrated that an important association might exist between modern items
within a once traditional community and diseases of disordered metabolism such as diabetes, IGT
and obesity. The present study took this one step further by demonstrating that the possession of
labor-saving devices increases the dsk for these diseases, but also, that labor-saving devices of any
kind, regardless of their cultural affiliation, may increase the nsk for diabetes, IGT and obesity.
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4.2.2 Was THE HOUSEHOLD ITEMS VARIABLE A PROXY MEASURE FOR PHYSICAL ACTIVITY?

The association between labor-saving devices and diseases of disordered metabolism was likely
mediated via the influence of labor-saving devices on reducing the average physical activity required
among the community members. For example, the traditional scale included such items as a motor
for a boat and skidoos. Each of these items represents the modernization of the process for fishing
and for huntng. While the cardiovascular benefit of exercise in general is well documented, it can
be assumed that those who have come to rely on labor-saving devices for simple daily chores do not
benefit from any physical endeavors usually associated with these activines. Moreover, within a
community susceptible to obesity and diabetes, it can be assumed that any physical activity could be

beneficial on weight and diabetes management.

Since the SLHDP gathered data on individual fitness level through the sub-maximal step test,
determining the association between this variable and the subscale scores for labor-saving devices
demonstrated how well the Household [tems scale scores estimated an individual's level of physical
fitness. In fact, no association was observed between Household [tem scores and the VO, scores

from the submaximal step test.

[rutally, this may suggest that an association between possessions of labor-saving devices and fitness
level did not exist since those who rely heavily on these items should also demonstrate a low level of
physical actvity in their lifestyle. However, the lack of association observed between these two
variables may be explained in part by methodological considerations. First, the small sample size
and strict inclusion criteria from the step test resulted in a group which was younger and healthier
than the sample that participated in the household survey; only 66% of those who completed the
household survey also completed the step test. A further complication stems from the fact that only
one individual completed the household questionnaire for an entre household. This implies that an
individual's level of exposure was defined by the person (usually a parent) who completed the
survey. The predominance of young adults sdll living in their parents homes complicates this issue
since this group would be most likely to have traditional or modern affiliations which were different
from those of their parents. It had been suspected that a strong cohort effect was evident in the
community in which the older generations were more closely 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 may not have actually been used by the younger
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generations, but merely been in the home and reported by the elders. This measurement error
would have biased the results towards the null so that those reporting a high amount of traditional

possessions would have showed little difference from those reporting high modern possessions.

Further research would be needed to determine whether an individual’s use, rather than the

household possession of, labor-saving devices either reduces physical acuvity, or is related to risk of

diabetes, IGT or obesity.

4.2.3  BIO-ACTIVITY AMONG THE HOUSEHOLD [TEMS VARIABLE

The Household Items variable was not considered a purely biologically acuve variable since it was
not proven to be a proxy measure of level of physical firness, In additon, there is no evidence to
suggest that variables measuring household possessions are part of the pathophysiology of diabetes.
Despite this, the Household Items subscale score was a significant risk factor all three diseases
studied; a clear association was found between the accumuladon of modern items for either
traditional or modern acuvities and diabetes, [GT and obesity. Although this varable showed no
statstical evidence of approximating a real biological varable (VO.,,,), and thus, may not be
considered a completely bio-active variable, the sampling biases may have made the detection of any

relationship between household items and level of physical fimess (VO.,,,) unlikely.

[n part, the possessions variable may be considered an indirectly bio-active variable due to its likely -
vet, unproven — association with reduced physical actvity. However, more likely, it may be an
indicator of culture in the home, which does predict risk, independent of the ‘bio-actve’ component

of physical actvity.
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43  Language Subscale

43.1 LANGUAGE: A PURELY CULTURAL VARIABLE

The studies of diet demonstrated that pre-existing evidence of a direct biologic link to diabetes was
not sufficient to demonstrate strong associations with the prevalence of diabetes, IGT or obesity in
this community. The results from the Language section suggest that a purely cultural varable,

despite being entirely non-biologic in nature, may be important in assessing the rsk of diabetes in

the community.

Information obtained from the Language section was quite different from that derived from either
of the previous sections on Food Frequency or Household Items. First, every member of the
community who took part in the SLHDP completed the Language questionnaire, and therefore, data

from 100% of the respondents was included in this section of the analysis.

Second, ‘Language Proficiency’ was a purely cultural variable with no known biologic assoctation
with the prevalence of diabetes or obesity. In contrast, both food consumption and labor-saving
devices may impact health directly (or indirectly, at least). Previous studies have shown thata
specific diet as well as the extent of activity in an individual’s lifestyle may each impact long term
health. This includes an increased risk of diabetes and obesity, particularly within 2 community

believed to be susceptible to diseases of disordered metabolism like Sandy Lake, Ontario.** "

Third, the Language subscale was composed of purely North American items on factor | and purely
Traditional items on factor 2. This separation of items along cultural lines was not demonstrated in
either of the previous two sections. For example, the dietary subscale included a third factor called
“Healthy Foods” which were not classifiable as one of either ‘modern’ or ‘traditional’ items; the
Household Items factors were all considered ‘modern’ items and only the activity for which they
were designed were distinguished as either traditional or modem. Only the Language items were
categonized as ‘Oji-Cree’ or ‘English’ — cotresponding directly to traditional and modern culture.
These two distinct factors helped to demonstrate the sk of diabetes, [GT or obesity as they related

to cultural affiliadon in the community.
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Cultural affiliation has been defined in previous studies using sociocultural parameters such as
household possessions, exposure to mass media as well as other proxy measures which represent
assimilation into the mainstream — or host — culture.* " However, no study was found in the
literature which described the association between language proficiency and diseases such as
diabetes, [GT or abesity in a First Nattons community. In fact, within the existng literature, httle
emphasis has been placed on language ability and no stwudy has been found in the medical literature
which measured language proficiency as an indicator of cultural affiliaton. Therefore, while the
present study provided an estimate of the risk associated with an individual's proficiency in either the
English or Qji-Cree language, it suggests that language is an important indicator of culrural affiliation
and may therefore be used in future studies to esumate the association between disease risk and

culture in First Natons comrmunities.

The findings from the Language section also helped to confirm the ininal hypothests that exposure
to Qji-Cree culture (as measured by the Oji-Cree Education subscale) was associated with a reduced
risk of diabetes. Although not reaching a conventional level of statistical significance, it is important
to note that both IGT and obesity demonstrated negative associations with the Oji-Cree subscale as
well. If, in fact, some element of the Oji-Cree culture provides protection from diabetes and obesity
and this protection is related to the Oji-Cree Educadon factor, thea it is reasonable to assume that
the utlization of traditional teachings and the promotion of an Qji-Cree Education could serve as a

focal point to health promotion strategies in the community.

Correspondingly, the positive association between diabetes and obesity and the English Proficiency
scores provided evidence that an individual's cultural affillation with the North American culture, in
some way, incteased the tisk of diabetes, [GT and obesity. While the results from this section were
not all statistically significant, the association between diabetes and English Proficiency scores were
as strong as the association between Oji-Cree Education and diabetes, vet, in the opposite direction.
This finding would further support strong Oji-Cree content in the school curricula, as well as
community-wide promotion of traditional activities. Although the language varable has no known
biologic associations with disease, increasing children’s exposure to traditional language and customs
would hopefully lead to the promotion of other, biologically active aspects of life which may

promote health and well-being.
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4.3.2 EVIDENCE OF A STRONG COHORT EFFECT

The lack of statistically significant findings within the language results might be explained by reasons
other than true null effects. The associations demonstrated between scores on the Language
subscales and diabetes, IGT and obesity may have been ‘diluted’ by the confounding effect of age
and its relationship with diabetes prevalence in the community. [n particular, a strong cohort effect
was evident in relation to three age groups in the community: For example, those over 50 years of
age were not educated in residential schools and maintained strong traditional connections. This
group was most likely to be affected by diabetes and IGT because of their age.” Those 30 — 50 years
old had little Oji-Cree education due to the implementation of residential schooling during the
middle part of the 20® century. However, this group had higher rates of diabetes and obesity during
the SLHDP relative to the younger groups in the community because of their advanced age — the
rates of diabetes were found to increase steadily with age in both men and women in all age groups.*
Finally, those under age 30 were the most exposed to and influenced by Western media. This group
had received an education most similar to that of a typical North American cumculum — with only
minimal Oji-Cree content. However, despite having the strongest socio-cultural similarities with
their ‘North American’ counterparts, the prevalence of diabetes and IGT was more than double the
natonal rate for this same group (10.0% in Sandy Lake compared to 4% in the general Canadian
population in this same cohort).” Therefore, the presence of high rates of diabetes, IGT and
obesity and the lack of a normal distribution of scores from the Language subscale within young

(<30) and old age groups (> 50), might have resulted in a dilution of the measurable effect.

Evidence of a strong age-related effect can be seen in the dramatic difference in the risk of disease
before and after the Language data were adjusted for age and sex. This is demonstrated from the
table of adjusted odds ratios found in Chapter 3. Generally, the adjusted odds ratos for the
Language subscale scores were less strong and opposite in directdon from the unadjusted rates. This
might be indicative of a very strong effect from age (and from sex). This strong confounding effect
might be improved with a stratified analysis of each age group, vet the small sample size would

preclude separate factor analyses on each of these subgroups.



4.3.3 HATCHER’S CRITERLA: AN EXCEPTION TO THE RULES

The reliability of a factor describes the consistency of the scores that are obtained on the observed
varables. An instrument is said to be reliable if it is shown to provide consistent scores upon
repeated administration. Coefficient-a will be high when the items that consttute a particular scale
are highly correlated with one another and the general rule of thumb is that a scale requires at least 3
items in order to attain a standard level of reliability. This is 2 component of ‘Hatcher’s Criteria’ for

simple structure.

In the case of the Language subscale, the criterion that at least 3 items be included in a given factor
was not satisfied. Only 2 items were included in the Oji-Cree Educaton subscale. However, the
primary purpose of including at least 3 items on a given factor is to ensure that a sufficient level of
scale reliability is attained.” In fact, this factor scored higher on the coefficient-a test than any other

subscale in the analysis.

Thus, despite its apparent breach of Hatcher's criteria for simple structure, the Oji-Cree Education
subscale was considered 2 reltable factor for the following reasons: first, ‘Language’ was easily
measured from the questionnaire and data was collected on 100% of the SLHDP participants.
Therefore, the raw data was complete and likely to display little error. Second, the finding through
reliability testing showed that the subscale maintained an extremely high degree of accuracy
(coefficient-« determination). Last, random error within the Language data would have reduced the
measured associaton between the Language scales and disease toward the null; therefore, the true
association would likely be even stronger than that observed here. In fact, the actual associaton

between Oji-Cree Education and diabetes might be even stronger than what was reported in
Chapter 3.

Therefore, using theoretical rationale and intuitve sense, the Language subscale that measured Oji-

Cree Education was considered reliable, jusufying its use in further analyses.
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44  Sample Size and Power Calculation

The sample size and power calculations for each subscale and factor are included in Table 6.7.1 in
the Appendix and frequency values may be found in the frequency distribution tables from 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 significant difference between the cases and non-
cases. The Schlesselman™ formula for a case-control design was used to detect the number of cases
needed. More information on the sample size determination and power calculation may be found in

the Appendix, section 6.7.

The sample size estimates for the number of cases needed to detect as significant differences
between cases and non-cases on the magnirude actually observed in the study explained why there
were mostly null results for the food frequency subscales. There were insufficient cases to detecta

significant difference between all of the associadons.

The number of cases included in the Household Items section was sufficient to detect a real
association with a power of 80% and a significance level of 0.05 for most of the associatons. The
modern items subscale demonstrated a significant effect in each unadjusted association and in ali but
the IGT group, there was a sufficient number of cases to detect a real association. For the
traditional subscale, the null findings are explained by an insufficient number of cases to satisfy a
power of 80% and significance level of 0.05 for the magnitude of effect involved. For the diabetes
ot IGT group, 144 cases were needed and only 92 were available; for the diabetes group, 294 cases
were necded and only 38 were available; for the IGT group, 98 were required and only 54
participated and for the obesity group there were only 249 available for a group which required
8,508 participants.

For the Language Data, there were insufficient cases to detect a real association for all categorical
analyses. This helped to explain why only one odds ratios was significant at the 0.05 level from this
analysis. The significant value demonstrated a strong protective effect from Oji-Cree language (OR
= 0.40). The remaining findings from this secton, though statistucally non significant and though
not reaching a sufficient level of power did stll suggest a protective effect from the other disease

outcomes as a result of reporting a high Oji-Cree Educadon score.
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4.5 Future Research and Lessons Leamed

45.1  VIABILITY OF THE BIOCULTURAL MODEL OF DISEASE IN FIRST NATIONS

Within a First Nations community, culture and tradition pervade the practice of medicine and the
promotion of health as well as the idealistic vision of a healthy lifestyle. Only an integrauve
approach which synthesizes biomedicine with traditional beliefs of disease preventon and

management can produce effective wellness 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 thrifty genotype hypothesis proposed by Neel in
1962. His belief was that gene(s) once advantageous to survival now render its host suscepuble to
obesity and diabetes due to the surplus of food characteristic of present day North America.***
Neel's model provided a framework within which cultural dsk factors acted on a genetic

susceptbility to disease.

In this study, several findings contributed to the framework described by Neel. First, despite a
biologic link to diabetes and obesity, the finding that food intake was a poor predictor of disease
outcome suggested that the prevalence of diabetes and obesity in the community is affected by more
than diet alone. This may point to a genetic suscepubility to disease or to some other risk factor.
Second, the existence of an a purely non-biological risk factor for diabetes — language proficiency -
lends evidence to the theory that cultural risk factors can independently or via a mediadng biologic

risk factor, affect disease risk.

4.5.2 THE BIOCULTURAL APPROACH: WHERE EPIDEMIOLOGY AND ANTHROPOLOGY MEET

Interest in integrating the biological and cultural perspective has developed due to the belief that
both biology and culture may each contribute to disease causation.”™® Integrating these two
perspectives requires an in depth knowledge of history and local context as well as an understanding
that the consequences of illness are not limited to physical symptoms but may also shape the cultural
response to disease within a community.”> In addition, a biocultural synthesis requires that basic
epidemiologic principles be adhered to while considering social, cultural, political and economic

factors which may contribute to a population’s susceptibility or the cause of disease.
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Fundamental differences exist between the basic principles of these two disciplines. For example,
the anthropologic literature suggests that any factor that influences the ability of a populanon to
adapt successfully to their environment is a potental source of disease.” According to the
epidemiologic perspective, a causal inference can only be made when a gradient of response is
preceded by an exposure which produces a strong and confirmed association which is biologically
plausible.” In the anthropologic literature, this approach to disease causation has been criticized for
being overly conservatve and for failing to fully or accurately realize that culture is part of the
environment which interacts with the disease process.” Furthermore, an association which does not

appear to be biologically credible at one time may eventually prove to be so.

Indeed the epidemiologic community recognizes the potennal for a seemingly implausible
association representing an expansion of scientific knowledge.” Important associations once
considered implausible include the cigarette smoking-lung cancer association as well as the
circumcision—cervical cancer relationship, to name buta few. [dendfication of these associations
has helped to artain a greater understanding of these diseases as well as the risk factors which
precede them. However, not all biologically implausible associations ought to be constdered as
potentially significant findings in hiding. Lilienfeld suggested that only if statistical associations are
found in the absence of a proven, physiological mechanisms, should further investigations be carried
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out

This study is an example of a successful biocultural synthesis; the analysis was odented to the
ethnography of the community while respecting the sciendfic methods of epidemiology and
biostatistics. Moreover, the significant associations found among the Language scores and the
Household Items scores represents an expansion of knowledge in the area of cultural determinants
of health. With furure research, groups of biological nisk factors may demonstrate strong
associations with these cultural risk factors and help to identify a model for disease osk in this

community.

2.5.3 FUTURE RESEARCH

The majority of the literature which has reported acculturation has done so as a ‘broad concept’,
describing 1t as a social phenomenon. In some studies, physical, economic and sociocultural aspects

of culture have been combined in various ways to quanufy a single risk factor, called ‘acculturadon’.



9%

This study has described elements of culture which are undergoing the acculturation process. Each
was viewed as separate risk factors and subsequently tested for an association with diabetes, [GT

and obesity.

In this study, an attempt was made to determine if the Household Items scores were acrually a proxy
measure for physical activity. The possession of labor-saving devices likely reduced the amount of
physical actvity, however, an accurate measure of physical activity was not available so this assertion
could not be tested. It would be important to idenufy how non-biological nsk factors like
Household Items and Language relate to ask factors with known biological associations with
diabetes and obesity. This research helped to idenafy that assoctatons may exist between non-
biological risk factors associated with culture and the prevalence of diabetes. Furture research should

be directed at identfying through what biological channels these culrural risk factors are expressed.

[n partcular, through follow up studies from the original SLHDP, surveys should include secdons
which measure the exrent to which individuals take part in traditional activities like hunting, sweat

lodges, as well as other Oji-Cree behaviors.

Future research should also be directed at combining the results of this study with investgations of
genetic murations in Sandy Lake. [n parucular, it was identified that a rare varant in a gene
encoding HNF-1a was strongly associated with type 2 diabetes in Sandy Lake.” It would be
extremely interesting to investigate a possible association between scores from these subscales and
the presence of this mutation.” This would provide a rare opportunity to examine associations
between nsk factors assoctated with the changing environment and genes identfying individuals’
suscepubility to disease, as well as to explore the possibility of interactions between cultural and

genetic factors,



95

5.0 Works Cited

1. Bennert PH, Burch TA, Miller M. Diabetes mellirus in American (Pima) Indians. Lances 1971;10: 125 - 128

o

Harns SB, Gittelsohn |, Hanley A\, Bamnie A\, Wolever TMS, Gao ], Logan A, Zinman B. The prevalence of
NIDDM and associated risk factors in native Canadians. Diabetes Care 1997; 20(1): 185 — 187.

3. Newman, M. Abondginal new world epidemiology and medical care, and the impact of old world disease imports.
A | Physical Anthropal 1976: (45) 667 - 72.

4. Snow DR, Lanphear KM. European contact and Indian depopulation in the Northeast: The timing of the first
epidemics. Ethnobistory 1988: (35)15 - 33.

5. Kunitz §. Disease and Social Diversity: the European impact on the health of non-Europeans. New Yok, Oxford
University Press, 1994.

6. Gohdes D, Dubetes in North Amencan [ndians and Alaska naaves, in Naoonal Diabetes Data Group: Diabetes in
Amenca (2% ed.) Washingron, DC, Natonal Instrutes of Health, National [nsttute of Diabetes and Digestive and
Kidney Diseases, 1993, pp 683 — 702. (NIH Pub. No. 95 - 1468).

Dagogo-Jack S, Santiago JV. Pathophysiolagy of type 2 diabetes and modes of action of therapeutic interventons.
Arch Int Med 1997; 157 (16): 1802 — 1817.

8. The Diabetes Control and Complications Tral Research Group: The effect of intensive wreaument of diaberes on
the development and progression of long-term complications in insulin-dependent diabetes mellitus. N Engf [ Med
1993; 329: 977 - 986.

9. Lawson ML, Gerstein HC, Tsui E, Zinman B. Effect of intensive therapy on early macrovascular disease in young
individuals with rype | diabetes: a systematic review and meta-analysis. Diabeter Care 1999; 22(2S): 35B - 39B.

10. Zimmet P, Kelly West Lecture 1991 Challenges in diabetes epidemiology ~ from west o the rest. Diaberer Cure
1992; (13) 232 - 232,

11 Atkinson MA, Maclaren NK. Mechanism of disease: the pathogenesis of insulin-dependent diabetes mellitus. N
Eng/ ] Med 1994; 331(21): 1428 — 1436.

12, Orchard TJ]. From diagnosis and classification 1o complications and therapy. Diaberes Care 1994; 17: 326 - 338.

13. National Diabetes Data Group: Classification and diagnosis of diabetes mellitus and other categones of glucose
intolerance. Diabeter 1979, 28: 1039 - 1037.

14. DeFronzo RA, Fermannini E. Insulin resistance: a multifaceted syndrome responsible for NIDD), obesity,
hvpertension, dyslipedemia and atherosclerotic cardiovascular disease. Diabetes Care 1991; 14(3): 173 — 194

15. Ponuroli AE, Galli L. Duration of obesity is a ask factor for non-insulin-dependent diabetes mellitus, not for
arterial hypertension or for hyperlipidaemia. Acta Diabetologica. 1998; 35(3): 130-6.

16. Maggio CA. Pi-Suayer FX. The prevention and treatment of obesity. Application to type 2 diabetes. Drabetes Care
1997; 20(11): 1744-66.

17. Robert HR. Glucose control and insulin resistance in non-insulin-dependent diabetes mellitus. Ann [atern Med
1996; 124(1 pr 2): 97 - 103.

18. Karam JH. Reversible insulin resistance in non-insulin-dependent diabetes mellitus. [Review] (24 refs] Hormone &
Metabokc Research. 1996; 28(9): 440-4..

19. Grundy SM. Dietary therapy in diabetes mellitus: is there a single best diet? Diabetes Care 1991; 14: 796 — 801.



30.

3L

33.

34

36.

37

38.

39.

96

. Zimmet PZ, McCarty DJ, de Courten MP. The global epidemiology of non-insulin dependent diabetes mellitus and

the metabolic syndrome. Journal of Diabetes and its Complications 1997; 11(2): 60 - 8.

. Reaven GM. Role of insulin resistance in human disease. Diabetes 1988; 37: 1595 — 1607.

22. Haffner SM. The insulin resistance syndrome revisited. Diabetes Care 1996; 19(3): 275 - 277.

Amos AF, McCarty D], Zimmet P. The dsing global burden of diabetes and its complicanons: esnmares and
projections to the vear 2010. Diabetic Medicine 1997, 14 Suppl 5: §1 - 85.

Tan H, Maclean DR. Epidemiology of diabetes mellitus in Canada. Cén Invest Med 1995; 18: 240 — 246.

Zargar AH, Wani AL, Masoodi SR, Laway BA, Bashir MI. Mormuliry in diabetes mellirus--dara from a developing
region of the world. Diabetes Research & Clinical Practice 1999, 43(1): 67-74.

O'Rahilly S. Science, medicine, and the future: Non-insulin dependent diabetes mellitus: the gathering storm. BMJ
1997; 314(7085): 955 - 939.

. King H, Rewers M, WHO Ad Hoc Diabetes Reporting Group. Global estimates for prevalence of diabetes mellirus

and impaired glucose tolerance in adults. Digbetes Care 1993; 16: 157 - 177

Vinicor F. Is diabetes a public health disorder? Drabetes Cure 1994; 17: 22 - 7.

. Collins VR, Dowse GK, Ram P, Cabealawz S, Zimmet PZ. Non-insulin dependent diabetes and 11-year mortality

in Asian Indian and Melanesian Fijlans. Diabetic Mediane 1993: 13: 125 - 132

Martin FIR, Wyatt GB, Griew AR, Haurahelia M, Higginbotham L. Diabetes mellitus in urban and rural
communites in Papua New Guinea. Studies of prevalence and plasma insulin. Diabetologia 1980; 18: 369 - 374.

Wise PH, Edwards FM, Craig RF, Evans B, Murchland JB, Sutherland B, Thomas DW. Diabetes and associated
variables in the South Australian Abongines. Aust NZ J Med 1976; 6: 191 — 196.

. Cameron W1, Moffirt PS, Willlams DRR. Diabetes mellitus in the Australian Aborigines of Bourke, New South

Wales. Diabetes Res Clin Pract 1986; 2: 307 - 314.

McKeigue PM, Marmot MG, Syndercombe-Court YD, Cottier DE, Rahman S, Riemersma RA, et al. Diabetes
hypetinsulinemia and coronary tsk factors in Bangladeshis in East London. Br Heart [ 1988; 60: 390 - 6.

World Health Organization (WHO): Prevention of diabetes mellitus, Geneva, Technical Report Seres no. 844,
1994.

. Jun HS, Bae HY, Lee BR, Koh K3, Kim Y5, Lee KW, Kim H, Yoon JW. Pathogenesis of non-insulin-dependent

(type IT) diabetes mellitus (NIDDM) - genedc predispositon and merabolic abnormalides. Advanced Drg Dedvery
Reviews 1999, 35: 157 - 177.

King H, Dowd JE. Primary prevention of type 2 {non-insulin dependent) diabetes mellitus. Diabefoiagra 1990; 33: 3
-8

Leatherman TL. A biocultural perspective on health and household economy in southem Peru. Medical Anthropology
Duarterfy 1996; 10(4): 476 —95.

Zimmet P, Dowse G, Finch C, Serjeantson S, King H. The epidemiology and natural history of NIDDM - lessons
from the South Pacific. Diab Metab Rev 1990; 6: 91 - 124.

Frisch RE, Wyshak G, Albright TE, Albright NL, Schiff [. Lower prevalence of diabetes in female tormer college
athletes compared with non-athletes. Diaberes 1986; 35: 1101 - 1105.



1.

46.

48.

49.

97

Helmrch SP, Ragland DR, Leung RW, Paffenbarger R]. Physical acuvity and reduced occurrence of non-nsulin-
dependent diabetes mellitus. N Eng/ ] Med 1991; 325: 147 — 152.

Manson JE, Rimm EB, Stampfer M], Colditz GA, Willett WC, Krolewski AS Rosner B, Hennekens CH, Speizer
FE. Physical acavity and incidence of non-insulin dependent diabetes mellitus in women. Lancer 1991; 338: 774 -
778.

Daniel M, Gamble D. Diabetes and Canada’s aborginal peoples: the need for primary prevennon. Inf | Nurs Stud
1995; 32(3): 243 - 259.

Zimmet, PZ. The pathogenesis and prevention of diabetes in adults. Diabeter Care 1995; (18)7: 1050 - 1064.

. Zinman B, Hanley AJG, Harris SB, Kwan [, Fantus [G. Circulating tumor necrosis factor — @ concentrations in a

native Canadian population with high rates of type 2 diabetes mellitus. Jourraal of Clinical Endocrinology and Metabolism
1999; 84(1): 272 - 278.

. Barreu-Connor E. Epidemiology, obesity, and non-insulin dependent diabetes mellitus. Epidemsia/ Rev 1989; 11: 172

- 181

UK Prospective Diabetes Study Group. Effect of intensive blood-glucose control with metformin on
complications in overweight patients with type 2 diabetes. Lancer 1998; 352: 854 - 865.

7. Carter |S, Pugh JA, Monterrosa A. Non-insulin dependent diabetes mellitus in minonites in the United States, lnn

Intern Med 1996; 125(3): 221 = 232,

Gittelsohn |, Wolever TMS, Harns SB, Harns-Giraldo R, Hanley JG, Zinman B. Specific partems of food
consumption and preparation are associated with diabetes and obesity in a natve Canadian community, fournaf of
Natrition 1997541 = 347,

Knowler WC, Pettitt Savage PJ, Bennett PH. Diabetes incidence in Pima Indians: conmbutions of obesity and
parental diabetes. Am | Epideniol 1981; 113: 144 — 136.

Ravussin E, Valencia ME, Esparza [, Bennert PH, Shulz LO. Effects of a traditional lifestyle on obesity in Pima
Indians. Diabetes Care 1994; 17(9): 1067 - 1074

. Knowler WC, Pertitt D], Saad MF, Bennett PH. Diabetes mellitus in the Pima Indians: incidence, risk factors and

pathogenesis. Diah Metab Rey 1990; 6: 1 - 27.

Bamett AG, Eff C, Leslie RDG, Pyke D. Diabetes in identical male twins. A Study of 200 pairs. Diaberologa 1981;
20: 87 - 93.

Marshall A, Hamman RF, Baxter ], Mayer EJ, Fulton DL, Orleans M, Rewers M, Jones RH. Ethnic differences in
tisk factors with the prevalence of non-insulin dependent diabetes mellitus. The San Luis Valley Diabetes Study.
Am | Epidemiol 1993; 137: 707 - 718.

Haffner SM, Hazuda HP, Mitchell BD, Patterson JK, Stemn MP. Increased incidence of rype II diabetes mellitus in
Mexican Americans. Diabetes Care 1991; 14: 102 - 108.

. Bennert, PH. Type 2 diabetes among the Pima Indians of Anzona: an epidemic attnbutable to environmental

change? / discussion. Nutrition Reviews 1999; 57(5): part 2. §51 - S34.

Dressler WW, Bindon JR, Gilliland. Sociocultural and behavioral influences of health status among the Mississippt
Choctaw. Med Anthrop 1996; 17: 165 ~ 180.

. Hodge AM, Dowse GK, Erasmus RT, Spark RA, Nathaniel K, Zimmet PZ, Alpers MP. Serum lipids and

modernization in coastal and highland Papua New Guinea. m [ Epidemiol 1996, 144{12): 1129 — 1142,



66.

68.

69.

70.

98

. Swinburn BA. The thrifty genotype hypothesis: How does it look after 30 vears. Diabetic Mediane 1996; 13(8): 695 -

699.

. Neel JV. Diabetes Mellitus: A ‘thrifty’ genotype rendered detnimental by ‘progress’ Am | Human Genetics 1962; 14:

353 -362.

. Neel JV. The ‘thnfty genotype’ in 1998. Nusrition Reviews 1999; 57(3): part 2. §2 - §9.

. Neel JV. The thrifty genotype revisited. In : Kobberling ]. Tartersall R, eds. The genertics of Diabetes Mellitus.

London: Academic Press, 1982: 282 — 293,

McDermott R. Ethics, epidemiology and the thrifty gene: biological determinism as a health hazard. Sac Sa Med
1998; 47(9): 1189 - 1195,

. Armelagos GJ, Leatherman T, Ryan M, Sibley L. Biocultural synthesis in medical anthropology. Medical Anthropology

1992; 14(1): 35-52.

Haffner SM. Epidemiology of rype 2 diabetes: risk factors. Diaberes Care 1998: 21 (3): 3-6.

. Hazuda HP, Haffner SM, Stern MP, Eifler CW. Effects of acculturation and socioeconomic status on obesity and

diabetes in Mexican Amercans: The San Antonio Heart Study. Am | Epideriol 1988; 128(6): 1289 — 1301.

McDermott R, O'Dea K, Rowley K, Kaight S, Burgess P. Beneficial impact of the homelands movement on health
outcomes in central Australian abongines. Australian & New Zealand Journal of Public Health 1998. 22(6): 633-8.

. Bastdan P. Coronary heart disease in tnbal Abongines — the West Kimberly Survey. Aust NZ | Med 1979; 9: 284 -

292

King H, Collins AM. A modernity score for individuals in Melanesian Society. Papua New Guinea Med [ 1989; 32:
11-22

(’Dea K, Spargo RM, Nestel PJ. Impact of Westerization en carbohydrate and lipid metabolism in Australian
Aborigines. Diabetologia 1982, 22: 148 - 133.

Hanley AJG, Harrs SB, Bamie A, Girtelsohn |, Wolever TMS Logan A, Zinman B. The Sandy Lake Health and
Diabetes Project: design, methods and lessons leamed. Chromic Dis Canada 1995; 16: 149 — 156.

71. Herstein HH, Hughes L], Kirbyson RC. Challenge and Survival; The History of Canada. Prentce Hall of Canada

Lid. Scarborough, Canada: 1970.

Gittelsohn J, Harris SB, Burns KL, Kakegamic L, Landman LT, Sharma 3, Wolever TMS, Logan A, Barnie A,
Zinman B. The use of ethnographic methods for applied research on diabetes among the Ojibway-Cree in
Northem Ontatio. Health Education Quarterly 1996; 23(3): 363 - 382,

Wolever TMS, Hamad S, Gittelsoha J, Hanley AJG, Logan A, Harns SB, Zinman B. Nutrient intake and food use
in an Ojibway-Cree community in northern Ontario assessed by 24h dietary recall. Narr Res 1997, (17) 603 — 618.

. Hanley AJG, Harnis SB, Gao JX, Kwaa |, Zinman B. Serum immunoreacave leptin concentrations in a Canadian

aboriginal population with high rates of NIDDML.  Diabeter Care 1997; 20(9): 1408 — 1415.

Delisle HF, Ekoe JM. Prevalence of non-insulin-dependent diabetes mellitus and impaired glucose tolerance in two
Algonquin communities in Quebec. Can Med Assac [ 1993; 148: 41 - 47.

. Ginelsohn j, Harns SB, Thome-Lyman AL, Hanley AJG, Barnie A, Zinman B. Body image concepts differ by age

and sex tn an Ojibway-Cree community in Canada. | Nutr 1996: 126; 2990 - 3000.



80.

81.

86.

87,

88.

89.

90.

9.

9.

H.

. Stevens, ]. Applied multivariate staustics for the social sciences. Hillsdale, NJ: Lawrence Erlbaum Associates, 1986.

Gittelsohn ], Harris SB, Whitehead S, Wolever TMS, Hanley AJG, Bamie A, Kakegamic L, Logan A, Zinman B.
Developing diabetes tnterventions in an Ojibwa-Cree community in Northem Ontado: Linking qualitative and
quanuataave data. Chronsc Diseases in Canada 1993;16 (4): 157 - 164.

Siconolfi SF, Garber LE, Lasater TM, Carleton RA. A simple step test for esumating maximal oxygen uptake in
epidemiologic studies. A | Epidemiol 1985; 121: 382 - 90.

Health and Welfare Canada. Condensed Canadian Nutrent File, revised 1991. Ottawa: Health Protection Branch,
1991.

. Connelly PW. MacLean DR. Horlick L. O'Connor B. Petrasovits A. Little A. Plasma lipids and lipoproteins and the

prevalence of risk for coronary heart disease in Canadian adults. Canadian Heart Health Surveys Research Group.
CMAN992; 146(11): 1977-87.

. Cronbach, L]. Coefficient alpha and the intemal structure of tests. Pgychometrika 1951; 16: 297 — 334,

Caitney |, Wade T]. Correlates of body weight in 1994 National Population Health Survey. International Journal of
Obestty and Related Metabolic Disorders 1998; 22(6): 584 — 591.

. O'Dea K Marked improvement in carbohydrate and lipid metabolism in diabetic Australian aborigines after

temporary reversion to traditional lifestyle. Diaberes 1984; 33: 596 — 603.
Trowell HC, Dietary-fiber hypothesis of the enology of diabetes mellius. Diabertes 1975; 24: 762 - 5.

Waolever TMS, Hamad S, Gittelsohn |, Gao |, Hanley AJG, Harnis SB, Zinman B. Low dictary fiber and hugh
protein tntakes associated with newly diagnosed diabetes in a remote abonginal commuanity.

Hodge AM, Dowse GK, Koki G. Modemity and obesity n coastal and highlind Papua New Guinea. Int ] Obes
Relat Metab Disord 1995; 19: 154 - 161.

Hodge AM, Montgomery |, Dowse GK. Diet in an utban Papua New Guinea population with high levels of
cardiovascular risk factors. Ecol Food Nutr (in press).

Willet, W. Food Frequency Methods in Nutntonal Epidemiology. Oxford University Press, New York: 1990.

Health Canada: Diabetes in Canada, National Statistics and Opportunities for Improved Surveillance, Preventon,
and Control. Minister of Public Works and Govemment Services Canada, 1999.

Lilienfeld DE, Stolley PD. Foundatons of Epidemiology, 3@ Edition. Oxford Universitv Press, London, 1994.

Hegele RA, Henian C, Hards SB, Hanley AJG, Zinman B. The hepatic nuclear factor-la G319S vagant is
associated with early-onset Type 2 Diabetes in Canadian Ofi-Cree. | Clin Endocrinal Metab 1999; 84: 1077 - 1082

Kelsey JL, Whittemore AS, Evans AS, Thompson WD. Methods in observauonal epidemuology, 2+ Editon.
Oxford University Press, New York, 1996.

Schlesselman J]. Sample size requirements in cohort and case-control studies of disease. Amenican fournal of
Epidemialogy 1974; 99(6): 381 — 384.



100

Appendices

6.0  Appendix A: SAS Data Steps

Summary
The following data steps were used in the development of each of the subscales within each
subscale. Each subscale was coded differently, however, the general options were kept the same

throughout the analyses.

The Data Steps

The PROC FACTOR statement was used within SAS. Since there were two separate data reduction
techniques run, the data step options for each are listed separately below. First, the general optons
are listed which applied to both PCA and FA. Then, the opdons used for PCA are described and

finally, the optons from FA are detailed. For full data step code, see “datastep” in Appendices B, C
and D).

GENERAL PROC OPTIONS:

a. FLAG =040

The square of any factor loading tells the proportion of the variance in the data explained in a
particular questionnaire item by a factor. The FLAG option highlights factor loadings whose
absolute value is greater than 0.40 (in both PCA and EFA), and therefore reveals items for which
16% of the vanance is explained by the factor on which it loads. The value of 0.40 1s chosen as the
minimum value that is allowed when determining which items will be used to determine the nature

of the underlying factor as suggested by Hatcher' and Stevens™ for analyses of this kind.

b. SCREE:

A scree plot is produced when this option is used. This creates a plot which graphically displays the
etgenvalues and allows for a visual determination of the number of factors to tetain. The scree test
is one of Hatcher’s three criteria used in determining the number of factors to retain when analyzing
the results of PCA (see Hatcher’s critenia below). This test looks for a break between the
components with large eigenvalues and those with small eigenvalues. Those components which

appear before a substantial break are assumed to be important and are retained for rotadon.
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c. OUT =x=
This specifies that a new data set of individual scores on each factor be made. Further examinatons,

such as regression analyses, may be completed using this new data set of values.

d. ROUND:
Eliminates all decimal places in the factor loadings.

e. SIMPLE:

Requests simple descrptive statistics.

PRINCIPLE COMPONENTS ANALYSIS OPTIONS:

a. METHOD = PRIN:

This specifies that the initial factor extraction will use the uncorrelated (orthogonal) principal axis
method. Since this procedure is the first dara reduction technique which the data are exposed to,
there is no empirical reason to suggest a specific number of factors to extract. Therefore, PROC
FACTOR extracts a number of factors equal to the number of variables in the analysis. However,
only the items on the first few factors contribute a substantal amount of vanance. The first factor
will account for the majority of the variance seen in the data, and each successive factor will
gradually account for smaller amounts of variance. The results of PCA are then used to specify the

actual number of factors to be submurted to factor analysis (see NFACT option below).

b. MINEIGEN = 1.00:

This option is commonly used in principal axis methods (PCA) and is used to help solve the
‘number of components problem’. This option allows for the specification of 2 minimum
eigenvalue necessary in order to retain and rotate a factor (the ‘eigenvalue’ refers to the amount of
variance accounted for by a given factor). Most commonly, the critical eigenvalue that a factor must
display is a value of 1.00. This value is chosen since in PCA it 1s assumed that each varable is
contributing one unit of variance. Therefore, any component which displays greater than this value
is considered to contribute a “meaningful” amount of varance. However, when performing factor
analyses, it is assumed that each variable contributes its prior communality estimate to the varance,
which is calculated as its squared multiple correlation (the communality refers to the common

vanance of a single variable). This value is always less than 1.00 and so using the eigenvalue-one
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criterion in factor analysis would produce spurious results. During PCA, the MINIEGEN opton
automatically discards any factors with eigenvalues < 1.0 and only those that are 2 1.00 ate held for
rotation. In order to use the MINEIGEN = 1.00 option correctly, the NFACT option should be
deleted from the data steps. The NFACT option (described next) usurps the MINEIGEN option
since 1t explicitly directs factor analysis to include a specified number of factors to be retained and
rotated. NFACT is not used in PCA, but is only used in factor analysis. In ths study, the
MINEIGEN option was first used with PCA in order to determine the number of potental factors
and only then was the NFACT opton used.

FACTORY ANALYSIS OPTIONS:

a. ROTATE = PROMAX:
This option directs SAS to perform factor analysis. As described previously, the method performs

an oblique rotation which uses correlated factors.

b. NFACT =x:

Since using PCA yields a number of factors equal to the number of variables, it is necessary to
decide how many are “meaningful” and should be held for rotation. As described above, during
PCA, only the first few factors account for sufficient amounts of variance in the data and therefore
the remaining factors account for relatvely less. However, PCA produces 2 solution to the ‘aumber
of components’ question within an uncorrelated, orthogonal solution. If factor analysis is being
performed (as it is in this analysis), then the number of components chosen during PCA will have to
be verified once they are rotated and the oblique solution is produced. PCA allows the researcher
the opportunity to decipher the number of components and then, in order to run factor analysis,
this number is specified 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 from PCA for the NFACT option was indeed correct. [n an orthogonal (PCA) method,
each variable is considered to contribute one unit of variance and therefore this is a valid method of
determining “meaningful” factors. However, in factor analysis, each variable instead contributes its
prior communality estimate (SMC) which is always less than 1.00. Prior communality estimates are

squared multiple correlations between a given variable and the other observed variables. The
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eigenvalue-one cntenon is therefore not a valid method of confirming that the number of factors

retained for factor analysis was correct. Therefore, Hatcher’s criteria” are used.

c. PRIORS = SMC:

This requests that the squared multiple correlations between a given variable and the other observed
variables are used as that variable’s prior communality estimate. The communality of a vanable
refers to the proportion of ‘common varance’ in an observed variable. The common varance
corresponds to the proportion of total variance in the variable that is accounted for by the common
factors. Since it is not possible to know a variable’s communality estimate prior to factor analysis,
for this first procedure, they are esumated using squared multple correlanons (SMC). The SMC’s
are automatically determined by PROC FACTOR by using multiple regression in SAS. A variable

with a large communality will load heavily on any of the retained factors.
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6.1  Appendix B: Development of Subscale #1:

Fx: tepresents one of the three factors. For analydc purposes, each factor number was inpurred separately as I, 2, or 3.

6.1.1 QUESTIONNAIRE ITEM RE-CODING

Each item was onginally coded as:
1 = > than oace per day

2 = once per day

3 =3 - 6 umes per week

4 =1 - 2 umes per week

5 =1 -3 tmes per month

6 = rare or never

Using the following re-coding Language in SAS V6.12, a gradient of food intake was created from lowest {0} to highest
)

1f FOODa = | then aFOOD = 3;
else if FOODa = 2 then aFOOD = 4;
else if FOODa = 3 then aFOOD = 3;
else tf FOODa = 4 then aFOOD = 2;
else if FOODa = 5 then aFOOD = 1;
else if FOODa = 6 then aFOOD =0
else delete;

6.1.2 OTHER VARIABLE RE-CODING

a. Body Mass Index cut-off was set at 24 or greater for “obesity” classificaton:

if bmt ge 24 then obe = 1;else
ifbmi < 24and diab = 3 then obe =0,

b. Diabetes classifications:
® original code:
diab = | = newly diagnosed diabetes
diab = 2 = newly diagnosed IGT
diab = 3 = normal
diab = 4 = previously diagnosed diabetes

. new code (which excludes anyone obese from normal groups):
if diab = 1 then newdiab = 1;
else if diab = 3 and obe = 0 then newdiab = Q;
else if diab = 2 | diab = 4 then newdiab = ;

if diab = 4 then prevdiab = I;
else if diab = 3 and abe = 0 then prevdiab = 0,
else if diab = 1 | diab = 2 then prevdiab = ;

(abmet = one of either [GT or newly diagnosed diabetes)
if diab = 1 | diab = 2 then abmet = 1;
eise if diab = 3 and obe = 0 then abmet = 0;



¢. Education classificadon:

original code:
abeduc = 1 = none
abeduc = 2 = some elementary school
abeduc = 3 = elementary school completed
abeduc = 4 = some secondary school
abeduc = 3 = secondary school completed
abeduc = 6 = some college of trade schaol
aeduc = 7 = college or trade school graduate
afeduc = 8 = some university
abeduc = 9 = university graduate
abeduc = 10 = graduate school
abeduc = 11 = other

new code:

if a6edue = 11 then educ = . ;
else if abeduc = 1 then educ = 1;
else if abeduc = 2 then educ = 2;
else if abeduc = 3 then educ = 3;
else if a6educ = 4 then educ = 4;
else if a6educ = 3 then educ = 3;
else if a6educ = 6 then educ = 6;
else if abeduc = 7 then educ = 7;
else if abeduc = 8 then educ = §;
else if a6educ = 9 then educ = 9;
else if abeduc = 10 then educ = 10;

6.1.3  FACTOR ANALYSIS

® Data Step:

proc factor
data=al
stmple
method=prin
priors=smc
afact=3
scree
rotate =promax
round
flag=.40

out=a2;

var bannock beans beefs wildberres carm carrots

cannedfruit chips chocolate coke candy com
duck eggs freshinut fish hotchocolate

indianmedicine/teas klik lard macaroni/pasta margarine milk

moose potatoes othervegetables peas pop pork
rabbit soup tea wholewheatbread whitebread;
run;

® Exclusion of anv individual without a factor score:

if fact = . or fac2 = . or fac3 = . then missing = {;

& Univadate distribution of the factors:

proc univadate data =a2;
var factorl factor2 factor3;
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¢  Determine the quartiles of scales excluding obese and diseased;
data univ; set a2;
if igt = 1 or newddiab = 1 or obe = 1 then delete;
proc univanate data = univ;
var factorl factor2 factor3;
un;

s Transformations of the factor scores;
data a3; seta2;
facl =factorl;fac2=factor2;fac3=factor3;

proc univariate plot normal data = a3;
var facl fac2 fac3;
n;

® (Creation of dummy varables (as determined by univanate analysis)
FACTORIL
if facl < -0.61206 then Q1 =0;else
if facl ge -0.61206 and facl < -0.01342 then Q1 = 1;else
if fact ge -0.01342 and facl < 0.497519 then Q! =2 else
if facl ge 0497519 then Q1 = 3;

Q2_fx=0; Q3_x=0; Q4_fx=0;

if Q1 =. then do;
Qfx=.;Q3_f&x=,Qik=_;
end;

ifQl = | then Q2_fx = 1; else
if Q1 = 2then Q3_fx = 1; else
{£Q1 =3 then Q4_fx = 1;
un;

FACTOR2
if fac2 < -0.62744 then QI =0; else
if fac2 ge -0.62744 and fac2 < -0.04808 then QI = L else
if fac2 ge -0.04808 and fac2 < 0.63817 then Ql = 2; else
if fac2 ge 0.63817 then Q1 =3;

Q2_2=0; Q3_f2=0; Q4_02=0;

if Q1 =. then do;

Q2_022=.;Q3_2=.;Q4_f2=;
end;

if Q1 = | then Q2_f2 = 1; else

if Q1 = 2 then Q3_f2 = 1; else

ifQl=3thenQ4_f2=1;

um,

FACTOR3
if fac3 < -0.37074 then QI =0; else
if fac3 ge -0.37074 and fac3 < 0.006454 then Q1 =1{;else
if fac3 ge 0.00645+ and fac3 < 0.578681 then Q1 = 2 else
if fac3 ge 0.578681 then Q1 = 3;

Q2_£3=0; Q3_{3=0; Q4_3=0;

if Q1 = . then do;

Q2. 6=.;Q3.3=.;Q4_83=;
end;
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ifQ1 = { then Q2_f3 = 1; else
if Q1 = 2then Q3_f3 = 1;else
fQl=3thenQ4_f3=1;

un;

6.1.4 COEFFICIENT-a SCALE RELIABILITY TESTING

FACTORL:

proc corr data = a3 alpha nomiss;
var bannl berrt duckl fish1 hotcl indnl rabtl soupl;
Tun;
FACTOR2:
prac corr data = a3 alpha nomiss;
var carrl cornl milkl othv! peas! wibdl;
un;
FACTOR3:
proc corr data = a3 alpha nomiss;
var beefl chipl chocl cokyl klikl pop!;

un;

6.1.5 LOGISTIC REGRESSION ANALYSES

Completed for conrinuous and categorical data including quartle analysis from dummy varables:

(facx = cach factor was inputted separately here as 1,2 or 3)

Outcame: Abnormal Metabolism (abmet)
proc logistc des dara = a3;
model abmet = facy;
proc logistic des data=a3;
model abmer = Q2_fx Q3_fix Q4_fx;
proc logistic des data=a3;
model abmet = facx agesem sex;
proc logistic des data=a3;
model abmet = Q2_fx Q3_fx Q4_fx agescm sex;

QOutcome: Newly diagnosed diabetes (newdiab)
proc logistic des dara = a3;
model newdiab = facx;
proc logistic des data=a3;
model newdiab = Q2_FX Q3_fx Q4_fx;
proc logistic des data=a3;
model newdiab = facx ageserm sex ;
proc logistic des data=a3;
model newdiab = Q2_FX Q3_fx Q4_fx agescrn sex ;

Qutcome: [GT
proc logistc des data=a3;
model igt = facx;
proc logistic des data=a3;
model igt = Q2_fx Q3 _fx Q4_fx;
proc logistic des data=a3;
model igt = facx agescm sex;
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proc logistic des dara=a3;

model igt = Q2_fx Q3_fx Q4_Fk agescm sex ;
Outcome: Obesty {obe)

proc logistc des data=a3;

model abe = facx;

proc logistic des data=a3;

model obe = Q2_fx Q3_fx Q4_fx;

proc logistic des data=a3;

model obe = facx agescm sex;

proc logistic des data=a3;

model cbe = Q2_fx Q3_fx Q4_Fx agescm sex;

6.1.6  ANALYSIS OF LiPID VARIABLES

(sorted by factor quarnle Q and by disease status D)

proc sort data = a3;
by QD;

n,

proc means data = a3;
var eldl ehdl echolest etngly;
by QD;

mun,
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6.2  Appendix C: Development Subscale #2:

Fx: represents one of the two factors. For analyuc purposes, each factor number was inputted separately as 2 1, or 2.

6.2.1 QUESTIONNAIRE [TEM RE-CODING

[ndividual Household [tems were re-coded in the following manner to reflect an additve total for # of items possessed,
working or broken. This was completed for each of the Household [tem vanables:

if workingHHOLD >= | or brokenHHOLD >= 1 then HHOLD = ;
if workingHHOLD =0 or brokenHHOLD =0 then HHOLD =0,

6.2.2 OTHER VARIABLE RE-CODING

Please see Appendix A as these varables were re-coded the same for each secuon.

® Inclusion/exclusion:
if agescm < 20 then delete;
if prevdiab = | then delete;

6.2.3 FACTOR ANALYSIS

® Dan Step:

proc factor

dara=al

simple

method=pan

priors=smc

nfact=2

scree

rotate=promax

round

flag=.40

out=al;
var sewing machine TV telephone VCR BigFreezer
AirConditoner Boat Motor4Boat CassttePlayer
Washafachine Microwave SatelliteDish WashMachine
ClotherDryer Tikinagen Tahkobisin Automobile SkiDoo
ATV,

run,

® defermining quartiles while excluding obe and diseased;
dara univ; set a2;
if obe = | or newdiab = 1 or 1gt = | then delete;
proc univarate data = univ;
var factorl factor2;
n,

o TRANSFORMATION OF FACTOR SCORES BY;
data a3;set a2;
“transformation of factorl;
facl = facrorl;
=transtformation of factor2;
fac2 = factor2;
*exclude anvone who does not have a factor score;
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if facl =. or fac2 = . then delete;

« CREATION OF DUMMY VARIABLES FOR QUARTILE ANALYSIS;
FACTORI
if facl < 0.78287 then Q1 =0;else
if fact ge -0.78287 and facl < -0.29415 then Q1 = [; else
if fac! ge -0.29415 and facl < 0.205503 then Q1 = 2 else
if facl ge 0.205503 then Q1 =3;

Q2_&=0; Q3_fx=0; Q4_&x=0;

if Ql =. then do;
QA fx=.;Qifk=,;Q x=;
end;

IfFQl=1thenQ2_fx =1;els
ifQl=2then Qi_fx = 1I; eIs
fQl =3 then Q4_fx = 1;
nm’

FACTOR2
if fac2 < -0.6628 then QI =0;else
if fac2 ge -0.6628 and fac2 < -0.32047 then Q1 =15 else
if fac2 ge -0.32047 and fac2 < 0.250364 then QI = Z;else
if fac2 ge 0.25036+4 then Q1 =

Q2_f2=0; Q3_f2=0; Q4_£2=0;

if Q1 =. then do;
Q_f2=,;,Q3_f2=.;Q4_2=;
end;

if Q1 = 1 then Q2_f2 = 1; else
1if Q1 = 2 then Q3_f2 = |; else
ifQl=3thenQ4_f2=|;

n,

®  ANALYSIS OF FITNESS DATA
data mean;
set ad;
if vo2unit = . then delete;

proc sort data = mean;
by Q1 adsex;
un,;

proc means data = mean;

var agescen BMI avewgt voZunir;
by Q1 adsex;

run;

proc means data = mean;
var agescen BMI avewgt volunit,
un;

proc sort data = mean;
by adsex;
run;

proc means data = mean;
var agescen BMI avewgt voZunit;



6.2.5

Completed for conanuous and categorical dara including quartile analysis from dummy vanmables:

by adsex;
un;

COEFFICIENT-a SCALE RELIABILITY TESTING

FACTOR.IL:

proc corr data = a3 alpha nomiss;
var dovw drelpw dverw dmicrow ddryerw dearw deaserw;
un;

FACTOR2:
proc corr data = a3 alpha nomiss;
var dseww dfrezw dboarw dmboatw dwasmw,

n;

LOGISTIC REGRESSION ANALYSES

(facx = each factor was inpurtted separately here as 1, 2 or 3)

Cutcome: Abnormal metabolism (IGT or diabetes)
proc logistc des dara = a3;
mode! abmet = facx;
proc logistic des data=a3;
model abmert = Q2_fx Q3_fx Q4_fx;
proc logistic des data=a3;
model abmer = facx agesem sex ;
proc logistc des dara=a3;
model abmer = Q2_tx Q3_fx Q4_fx agescm sex;

Outcome: Newly diagnosed diabetes
proc logistic des data = a3;
model newdiab = facx;
proc logistic des data=a3;
model newdiab = Q2_fx Q3_fx Q4_fx;
proc logistic des data=a3;
model newdiab = facx agesem sex ;
proc logistic des dara=a3;
model newdiab = Q2_fx Q3_fx Q4_fx agescrn sex ;

Outcome: IGT
proc logistic des data=a3;
model igt = facx;
ptoc logistic des data=a3;
model igt = Q2_fx Q3_fx Q4_x;
proc logistic des data=a3;
model igt = facx agescm sex;
proc logistic des dara=a3;
model igt = Q2_& Q3_fx Q4_fx agescmn sex ;

Outcome: Obesity
proc logistic des data=a3;
model obe = facx;
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proc logistic des data=a3;

model obe = Q2_fx Q3_f& Q4_fx;

proc logistic des data=a3;

model obe = facx agescm sex ;

proc logistic des data=a3;

model obe = Q2_fx Q3_tx Q4_fx agescrn sex ;



6.3  Appendix D: Development of Subscale #3:

Fx: represents one of the two factors. For analytic purposes, each factor number was inputted separately asa 1, 0r 2.

6.3.1 QUESTIONNAIRE ITEM RE-CODING

Individual Language items were coded in the following manner to reflect total for # of items possessed, working or

broken. This was completed for each of the Household Item vanables:

ENGLISH:
if a8engspk = 2 then engspk = O;else
if a8engspk = 1 then engspk = I;
if aBengrd = 2 then engrd = Qielse
if aBengrd = 1 then engrd = |;
if a8engwrt = 2 then engwrt = Ojelse
if aBengwrt = 1 then engwrt = 15

OJI-CREE
if aBojispk = 2 then ojispk = Gelse
if a8ojispk = 1 then ojispk = [;
if a8ojird = 2 then ojird = Oielse
1f a8ojird = 1 then ojird = 1;
if aBojiwrt = 2 then ojiwtt = Gselse
1f a8ojiwrt = | then ojiwrr = 1,

6.3.2 OTHER VARIABLE RE-CODING

Please see Appendix A as these variables were re-coded the same for each section.

6.3.3  FACTOR ANALYSIS

e  Dara Step:

proc factor
data=josh
stmple
method=prin
priors=smc
nfact=2
scree
rotate=promax
round
flag=40
out=tl;

Var engrd engspk engwrt ojird ojispk ojrwrr;

rur;

e  determining quartiles while excluding obe and diseased,;
if obe = 1 or newdiab = 1 origt = 1 then delete;
proc univagate data=al;
var factorl factor2;
run,
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¢  TRANSFORMATION OF FACTOR SCORES;
data a2;set ai;
*log transformation of factorl;
f1 =factorl;
*log transformation of factor2;
f2 =factor2;

*exclude anyone who does not have a factor score;
if facl =. or fac2 = . then delete;

¢ CREATION OF DUMMY VARIABLES FOR QUARTILE ANALYSIS
FACTORI
if f1 < 0.370143820 then Q1 = (;else
if f1 ge 0.370143820 then Q1 = 1;

Q2_f1=0;

if Q1 = . then do;
Q2_fi=.;

end;

tfQl =1 then Q2_f1 =,

FACTOR2
if 2 < -0.615286805 then Q1 = 0; else
if £2 ge -0.613286805 then Q1 =1;

Q2_12=0,

1f Q1 =. then do;
Qf2=.;

end;
ifQl=1thenQ2_f2=1;
un;

6.3.4 COEFFICIENT-a SCALE RELIABILITY TESTING

FACTORI:
proc core dara = a2 alpha nomuss;
var engrd engwrt engspk;
run,

FACTOR2:

proc corr data = a2 alpha nomiss;
var ojird ojiwrt;
run;

6.3.5 LOGISTIC REGRESSION ANALYSIS

Completed for continuous and categorical data including bivanate analysis from dummy vanables:

{facx = each factor was inputted separately here as 1 or 2)

Qutcome: Abnormal metabolism (IGT or diabetes)
proc logistc des data = a2 ;
model abmet = fx;
proc logistic des dara = a2 ;
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model abmet = Q2_fx;

proc logistic des data = a2 ;

model abmet = fx agescm sex ;
proc logistc des data =42 ;

model abmet = Q2_fx agesc sex;

Outcome: Newly diagnosed diabetes
proc logistic des data = a2 ;
model newdiab = fx;
proc logistic des data = a2 ;
model newdiab = Q2_fx;
proc logistic des data = a2 ;
model newdiab = fx agescm sex;
proc logistic des data = a2 ;
model newdiab = Q2_{x agescm sex;

Qutcome: IGT
proc logistic des data = a2;
model igt = £x;
proc logistic des data = a2 ;
model igt = Q2_fx;
proc logistic des data = a2
model igr = fx agescm sex ;
proc logistic des data = a2 ,
model igr = Q2_fx agescrn sex ;

Qutcome: Obesity
proc logistic des data = a2;
model obe = fx;
proc logistc des data = a2 ;
model obe = Q2_fx;
proc logistic des data = a2 ;
model obe = fx agescn sex ;
proc logistic des data =2 ;
model obe = Q2_fx agescen sex;
run,
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64  Appendix E: Food Frequency SAS Factor Analysis

Summary

Appendix A takes a step-by-step approach to descrbing factor analysis and the specific process used
in selecting the number and nature of factors within the Food Frequency data set. Results of factor
analysis and the univadate distribution of factor scores from SAS are included in full. The next two
Appendices begin with a summary of the nature and number of factors within the household and
Language data, respectively. These are followed by the complete SAS output. The step-by-step
procedure is only described in Appendix A for the Food Frequency dam.

Table 6.4.1 Food Frequency Data: Eigenvalues - SAS Output
initial Pactor Method: Primcipal Pactors
Prior Communality Eatimates: SMC
BANNL QEANL HEEPL BERR1 CARM] CARRL CFRTL CHIPL CHOCL cokyl jate 17288 CORNL
4.264841 0.176092 O0.214862 O0.1992S54 ©.228791 0.332715 0.24E405 J.2216466 O0.2%5354 0.254639 1.278123 2.37681&
PUCKL BGGS1 PIRTI FISHL HOTCL INDRL KLIKL LARDL MACAL WCORE) MILKL MOOSL
Q.262673 q.18%065 0.2213317 0,43235% 0.238014 0.175338 0.206615 0.220S12 0.203016 0Q.13554% 0.165884 0.162067
OTHP1 QTHVL PEAS1 PPl PORKL RABTL SCUPL TEAL WHBOL WTBDL
4.329209 0.400582 0.332480 0Q.227053 0.245350C Q.276314 0.277613 0.194362 4.329774 0.1%8211
Eigenvalues of the Reduced Correlaticn Matzrix: Total a 8.67460805 Average s §.2551155)
b8 1 H é S (] 3 a 3
Eigecvalua 3.6737 1.849% 1.5120 0.9%71 1.8%21 0.5479 0.5074 1.1833 4.33121
niffarence L.6231 2.137S 1.5154 0.3048 G. 1444 7.0405 2,141 ¢.0512 9.9521
Proporticn 0.4214 90,2132 8.1743 0.40%949 0.07%a 3.0632 0.a5a5 0.0442 ¢.0383
Cumulative 0.4234 0.6364 ¢.8109 2.3258 1.00%4 1.0688 1,21273 1.3718 L.269¢8
19 1l 12 13 e 15 18 ) 18
ETigenvalue 0.2790 q9.20340 Q.1798 ¢.1417 3.:213 G.0698 9.9187 0.0293 -0.0152
Ditference Qq.075% 4.0234 Q.0180 2.9243 7.0516 0.0332 4.d973 0.0425 Q.3182
Preportisn d9.0322 q.0234 Q.0207 0.0161 q.0140 ¢.3J080 4.3042 Q3.001¢ -2.001%
Cumulative 1.2419 1.2651 1.2480 £1.3028 1.518¢ 1.3244 1.)386 1.1320 1.)108
19 20 21 12 i3 p2Y pt-] =6 a7
Eigenvalue -0.02%4 -0.0397 -0.04%§ -0.061% -¢.1120 -0.1311 -0.1415 -3.1510 -0.2029
Difference 3.0104 6.009% q.0122 0.0511 g.0181 Qq.0104 §.0Q9%5 9.9519 9.017%
Properticon -0.0034 -0.0046 -4.0857 -0.0971 -9.0L3¢ -0.0181 -0.0163 -3.4171¢8 -0.0234
Qumulative 1.1271 1.3225 1.3168 1.3997 1-1968 1.281% 1.26%2 1.2478 1.2244
28 29 50 i1 iz 1 38
Zigenvalue -0.2208 -0.235% -0.2588 -3.26%7 -0.29%3 -1.307M -0.3528
Difference 0.0154 9.0210 0.4:09% 0.9296 q.0100 71.0434
Proportion -Q0.0255 -3.0272 -0.02%8 -3.0311 -0.0348 -1.0357 -0.0407
Cumulative 1.1%8% 1.1718 1.1419 1.1108 1.0763 1.0407 1.9000
J factors will be retained by the NFACTCR criterion.

6.4.1 STEP-BY-STEP APPROACH TO FACTOR ANALYSIS

a) Determining the Number of Factors te Retain

Table 3.5.1 displays the results of the initial output from PROC FACTOR. As explained in Chapter
2, the eigenvalue-one criterion applies less in a factor analysis than in a principle components
analysis when determining the number of factors to retain for rotation. The initial output in Table
3.5.1 is the same dara as produced from principle components analysis and all factor analyses begin

with this initial data ourput. This s done in order to determine the number of factors to direct
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PROC FACTOR to retain in the next step 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 eigenvalues for factors | — 3 were all > 1.0).

The second criterion used to determine the number of meaningful factors also suggested that three
factors should be retained. The cumulative percent of common variance accounted for by the first
three factors was 81% which (Table 6.4.1). This is greater than the 80% cut-off specified in Chapter

2. Also, after the third factor, no single factor accounts for greater than 10% of the vanance.

Table 6.4.2 Food Frequency Data: Scree Plot — SAS Qutput
Inirial Pactor Method: Principal Yactors

Scree Bloe af Eigenvalues

3.0 -

[

“"noerreSDAg

e
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The third criterion used was the scree plot (Table 6.4.2). The major break in the eigenvalues appears
after the third point. In addition, all of the eigenvalues from #4 onward are below 1.0.

As a result of the proportion of variance accounted for, the scree plot and eigenvalue one criterion,

factor analysis was performed and the NFACT criterion in the data step was set to extract 3 factors.

b) Determining which Items Load on each Given Factor

Hatcher suggests that the factor pattern be used as the primary output to determine the items which
load on each given factor." Any loadings of at least 0.40 were flagged and these were considered
meaningful. Items which loaded on more than one factor were excluded in the interpretation of the
factor, however there was no such example in the Food Frequency data (Table 6.4.3) since each of

the three factors displayed items which only loaded (2 0.40) on that factor.

Table 6.4.3 Food Frequency Data: Promax Rotated Factor Pattern — SAS Output

Rotation Method: Promax
Rataced Pactar Pattern (Std Reg Coefs:
FACTORI PACTORZ PACTOR]

BANNOCK 5 -12 18
BEAN 4 4 i
BEEF -18 4 40
BERRIES L1 -11 -7
CARM 4 -13 13
CARROTS O} S8~ -10
CANNEDFRUITL 10 -2 28
CHIP -3 2 50
CHOCQLATE -1 5 1%
COOKTES/CAKE L7 7 18
COLDCEREALS -1 18 2%
CORN 7 57 - H
= e 3 51 - Q -1
;LGS ] -2 10
FRESHPRUIT 15 38 12
risy §%° -1 -8
HOTCHOCOLATE (38 3 -2
INDIANMEDICINE i3 ¢ -8
ELIK 7 -5 42"
LARD L3 -12 18
MACARONI/ PASTA -8 2 25
MARGARINE -1l 23 2
MILK -3 42+ $
MOOSEMEAT 39" [ -5
POTATOES 19 2 1%
COTHERVEGETABLESL 3 59~ -8
BEAS 3 54 L
PoP -1¢ 6 10
PORK 10 13 is
RABBIT 42T 15 -7
soup b1 6 16
TEA -2 -11 b3 8
WHITEBREAD -1 11 36
WHOLEWHEATBREAD - 8 40 1

NOTE: Printed values are multiplied by 100 and rounded to the nearest integer. values greater than 0.4 have been flagged by an
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¢) Rotated Factor Pattern Matrix

The first rotated factor pattern matrix is listed in Table 6.4.3. All variables with loadings 2 0.40 were
flagged with asterisks (*). Recall that the results from this table are regression coefficients on the
varables in the factors. According to Hatcher, this matrix is always more likely to display simple
structure than the factor structure matrix.” It is for this reason that he suggests that this matrix

strongly influence identifying the nature of the underlying factors.

Table 6.4.4 summarizes the results from the promax rotated factor pattern. The items which loaded
on each of the three factors formed cohesive, interpretable factors and were therefore named
according to the meaning of the underlying construct which the items were likely measuning.

Namely, factor 1 = traditonal food; factor 2 = healthy food; factor 3 = junk food.

Table 6.4.4 Summary of the Variables which Loaded 2 0.40 on each Factor

Factor 1: Factor 2: Factor 3:

Bannock ~ Carrots Beef

Berries Corn Chips

Duck Milk Chocolate (marginal ac 0.39)
Fish Other vegetables Klik

Hot Chocolate Peas Pop

Indian Medicine Whole wheat bread

Moosemeat

Rabbit

The final determinations of the underlying constructs and the items which load on each was not
officially completed unul the final pattem matrix was reviewed (see next section). This data output
only contributes to an understanding of the nature of the factors when there is a great deal of
intercorrelation between the factors. The loadings seen in the factor pattern are not constrained to
range between —1.00 and +1.00 therefore in some rare cases where there is a great deal of
correlation between the factors, the loadings can be > 10.00. The final structure matrix is then used
to help understand the grouping of the items in a factor since it shows the correlation between a
single item and a single factor. This matrix is not generally used on its own to determine the nature

of the underlying factors since it rarely displays “simple structure’.




d} Final Determination of the Relationship between the Factors
The structure matrix is presented in Tabie 3.5.5. Here, the loadings represent the correiation
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.

Table 6.4.5 Food Frequency Dau: Factor Structures — SAS Output

Rotatiecn Method: Promax
Factor Structure (Correlations)

PACTORI  PACTOR2 FACTOR3

BANNT 45 5 23
BEANT 1l 14 b2%
BEZFL -5 15 40 -
BERRL b11 -l -2
CARMZ 138 -3t 28
CARRL k43 58 * H
CPRTL 38 13 i3
CHIP1 3 3 51 -
CHOC1 -} 5 41
COKYl 28 21 20
CoLCY 9 25 1
CORN1 3 0 - 19
oucxl 51 - u 3
EGOS1 7 1) 30
FPRTL k) 35 -1
PISHL 87 * 18 4
HOTCL 41 . 13 [}
INDN1 42 . i 1
KLIK1 11 ki 43 ¢
LARDL g -2 I8
MACAL 1 2% 29
MGREL -1 23 15
HILXKL 9 443 14
M0as1 £9 b33 7
OTHP1 28 32 28
OTHVL a1 58 " 9
FEASL 15 35 * 17
143 -5 il 19
PORX1 24 23 40 -
RABTL 445 - 25 L}
Saupl °o. 20 24
TEAL -1 -6 i8
WHBDL -1 14 15
WTADL [ i3 9

NOTE: Printed values are multiplied by 100 and rounded to the nearest iateger. YValues greater than 0.1 have been {lagged by an
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Tables 3.5.6 — 3.5.10 display the results of the analyses to assess the normality of the data for the

Food Frequency subscales. Transformations were performed with the data and are as indicated.

These results are reported in the following sections: Food Frequency subscales — section 3.2.3;

Household Items — section 3.3.3; Language items — 3.4.3.

Traditional Food Scores

Table 6.4.6 Factor Scores Distribution: Traditional Food Items

N

Mean

std Dev
Skewness
Uss

v
T:Means(
= ts 0
M(sign)
Sgn Rank
Ww:Normal

ssessssssssssssresrcrestrtrssrsO Y

Moments
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a
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0.765233
117.1551

*]
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Table 6.4.7 Factor Scores Distribution: Traditional Food Items (Transformed)

Variable=PACTOR1l (LOG TRANSPORMED!

Moments

N 406 Sum Wgts 406 140% Max

Mean 2.298801 Sum 9331.111 5% Q3

Std Dev 0.086514 Variance 4.007435 50% Med

Skewness  0.471561 Kurtosis  0.17045¢ s Q1

uss 2148.532 cCss l.eii22 0% Min

cv 31.763453 Std Mean 0.004294%

T:Meanz=(¢ $35.3968 Pr>|T) 0.0001 Range

Hum "= @ 406 Num > ¢ 406 Q3-Q1

M[Sign) 233 Pry=iM| Q.0001 Mode

Sgn Rank 41310.5 Pras|S| g.a4a01

W:Normal 0.9373472 Prew 0.0540

Stem Leaf ]

52 1 1
160
158
156 178 3}
254
152 & 13
250 23 2
248 12 2
246 02559 S
244 22483899 §
<42 012225578221494668 17
240 023550228557 2
238 11344558899900223378889 23
236 0123445588001123448 19
234 11125577888893112566779 3
232 000222333456902121248445566666789 12
230 00l1l111233344567586899900111233334555678899 43
228 0111223667790011122233345666667788%9 3§
226 012223444555777888500022223444555567788899 42
224 000011112224567899590111111223155555677779% 42
222 03668B900112145566999 20
220 0023367701213344889 19
218 13345566800011223333688% 23
216 12466799222356999 17
214 12483878 8
212 991238 [
2106 L

B e e e R R el

Multiply Stem.Leaf by 10°*-2

Quantiles(Defz5)

2.62083
2.350526
2.294187
2.241047
2.108425

0.513405
C.109479
2.347506

Boxpletr
Q

Extremes
99%  2.534148 Lowest Oks Highest Cks
95V 2.442252 2.106425¢( 364) 2.534144¢ 141
908 2.414547 Z.128B01%¢ 3) 2.572466¢ 238
10%  2.137945 2.129203¢ 323) 2.576959¢( 349
S 2.166557 2.130984¢ 146) 2.577703¢( 1480}
1% 2.132094 2.132094¢ 4 21.62083¢( 7))
Narma! Probahiliry Plot
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| .
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: ere
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Table 6.4.8 Factor Scores Distribution: Healthy Food

Moments
N 406 Sum wWgts 436 100% Max
Mean 0 Sum [} 75% Q1
5td Dev 0.881127 variance 0.77638¢ 50% Med
Skewness 0.232999 Kurtosis ¢.076285 25% Q1
uss 314.4355 Css 313.325% 0% Min
v . Std Mean 0.04373
T:Meanz0 0 Pr>|T| 1.0000 Range
Num “= Q 406 Num > @ 0 -
M(Sign) S Pro={M| 0.6552 Mode
Sgn Rank -575.5 Pra=|§| 0.8082
W:Normal 0.9778S8 Prew 0.0512
Stem Leaf
28 6
6L
47
22 9332
0 239
13 2§
16 78
14 22189
12 144455701333
13 09912245647799
8 233456788999991114467768
6 001333134455667T7777089113444477099¢
4 00111132331346789011331166778499
2 133344566778880213145566668899
0 00145555555667778999000222334555666777777749
-0 6555543332188776555421110
-3 98877746653322222100009837766555412210
-4 977TTT66554433221077T76541210

QuantilesDef=5)

8888755543322109988766555432000
28544442210099988725410
98644998875542210
865411086433330

7541108

74219911

229630

R

2.960085
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Table 6.4.9 Factor Scores Distribution: junk Foed

N
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6.5  Appendix F: Household Items SAS Factor Analysis

Table 6.5.1 Household Data: Eigenvalues — SAS Output

Initial Factor Meched: Principal Factors
Prior Communality Estimates: S5MC

DSEWW oTVw DTELPW IVCRW DFREZW DATACW DBOATW  DMBOATW  DCASETW  DWASRMW
0.318678 0.386457 0.335790 4.325177 0.373123 .244385 0.55063¢ 0.650264 0.201456 0.257183

OMICROW DSATLW DWASMW  DCRYERW DTIKIW OTAHW DCARW DSKIW DATVW
0.266619 0.213306 G.398718 0.274%658 0.312037 .15888C 0.187816 0.153120 ¢0.258177

Eigenvalues of the Reduced Correlation Matrix: Total = 6.16668527 Average = 0.324562138

L 2 3 4 S ] 7 8 9 10
gigenvalue 3.4168 1.0928 0.4763 0.7028 0.5848 0.4440 9.2923 0.1632 0.1028 0.0235
Difference 2.32¢0 0.1165 4.2738 0.1188 3.1497 0.1518 9.1291 a.0607 ¢.07%0 a.0408
Propertion 3.5541 8.1772 0.1583 0.1140 0.409448 3.9720 0.0474 9.026% 0.0166 0.0038
Cumulative 0.5531 9.7313 3.88%¢6 1.0036 1.098¢ 1.1704 1.217a 1.8 1.2609 1.3647
i 12 13 133 15 15 17 18 1%
gigenvalue -Q.017} -0.0364 -9.1208 -9.1719 -840 -9.201% -3.2691 -Q.2987 -0.3236
Difference q.01%6 Q.0840 9.0522 9.0139 G.019% 1.48651 0.0267 4.42948
Proportion -0.0a28 -3.0080 -Q.0L19% -49.0281 -0.02%4 -3.1331 -0.0434 -0.0488 -0.05313
Cumilative 1.2419 1.2559 1.2162 1.2083 1.1784 1.145¢ 1.1017 1.0833 1.0000
2 factors will be retained by the NPACTCR criterion.
-~
Table 6.5.2 Household Data: Scree Plot — SAS Qurput
Inizial Pactor Method: Principal Facters
Scree Plot of Eigenvalues
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Table 6.5.3 Household Data: Promax Rotated Factor Pattern — SAS Output

Rotacion Method: Promax
Rotated Pactor Patternm [Std Reg Coefs.)

PACTCHR1 FACTOR2
DSEWW -1 35 * Sewing Machine: ¢ Working
oTVW 64 -11 TV: ¢ warking
DTELPW 2 - )<} Telephone: ¢ Working
OVCRW 57 - -8 VCR: ¢ Werking
DPREZW 15 44 * Big Preezer: ¢ Working
DAIRCW 27 5 Air cond.: # Working
CBOATW 2 66 - Boat: ¥ Working
DMBOATW 7 75 * Motor for Boat: ¢ Working
DCASETW 19 B Cassecrte: ¢ Working
DWASRMW -13 4% Washroom: & Working
DMICROW s ) Microwave: ¢ Warking
DSATLW 12 & Satellitce: # Working
DWASMW 0 7 - Wash Machine: # Working
DDRYERW 54 -1 Oryer: ¢ Working
DTIRIW 15 3 Tikin: ¢ Working
DTARW -7 9 Tak: ¢ workisg
DCARW b1 ] Car; ¢ working
DSKIW 20 45 * Ski: # Working
OATVW -4 10 ATV: # Working

NOTE: Princed values are multiplied by 100 and rcunded to the nearest integer. Values greater than

0.4 have been flagged by an

Table 6.5.4 Household Data: Inter-Factor Correladons — SAS Output

Inter-facter Correlations

PACTORL  PACTOR2
FACTORL pLik B 46 *
FACTOR2 46 100 *

Table 6.5.5 Household Data: Factor Structure — SAS Output

Factor Structure (Correlaticns;

FACTOR]L FACTORZ
DSEWW 0 “we- Sewing Machine: ¢ Working
oTVW 5% 18 TV: » Working
DTELPW 49 33 Telephone: ¢ Working
DVCRW 51 * 12 VCR: ¢ Working
DEFREZW 37 Sé * Big Preezer: ¢ Working
DALRCW 29 17 Air cond.: ¢ Werking
DEOATW 32 66 * Baac: ¢ Working
OMBOATW [ v 78 Motor for Boat: ¢ Working
DCASETW 43 " 25 Cazsette: ¢ Working
DWASREMW 3 40 - Washroom: ¢ Working
DMICRIOW 47 24 Micrawave: ¢ Working
DSATLW 15 L Satellice: 9 Working
MASHW 41 - 56 * Wash Machine: 4 working
DORYERW 47 - 12 Uryer: ¢ working
DTIXIW 29 19 Tikin: ¥ Working
DTAHW -1 5 Tah: ¢ Working
DCARW 3% 13 Car: ¢ Working
DSKIW L S 55 = Ski: ¢ Working
CATVW 9 28 ATV: ¢ Working

NOTE: Printed values are multiplied by 100 and rounded to the pearest integer.

Values greater than

4.4 bave been flagged by an
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Table 6.5.8 Factor Scores - Modern Actvites (Transformed)

Hopents Quantiles (Def=5) Extremes
N i19 Sum wgrs 3ie 100% Max 2.531082 99% 2.511652 Lovest Obs fighest obs
Mean 2.298846 Sum 733.3318 75% Q3 2.352858 95%  2.46328S 2.12515%¢ 218} 2.5116S2¢ M
Scd Dev 0.086226 Variance 0.007435 S0% Med 2.299519 308 2.414367 2.12515%91( 198) 2.511652¢( 145}
Skewness 0.32233% Kurtosis -0.23008 258 Q1 2.232428 108 2.186068 2.133811¢ 399} 2.511652¢ 1461
Oss 16EB8.181 CSS 2.164305 as Min  2.125159 5% 2.15%01% 2.1338111( 391; 2.531DB2¢ kX ¥
cv 3.750838 Std Mean 0.004828 18 2.133611 2.1446061( 35%) 2.331082¢ 1754
T:Mean=3 476.1755 Pr>iT| 9.0001 Range 0.405923
Num ‘= O 319 Num > 0 ils e3-Q1 0.12043
Misign} 159.5 Pr>=|M| 0.0001 Mode 2.36192¢
Sgn Rank 25520 Pr>=|s| 0.0001
W:Kormal 0.965¢817 Pr<w 0.0001
Missing Value .
Count 9¢
4 Count/Nobs 22.76
Stem Lea!f [} Boxplot Normal Probabkility Plot
52 11 2 ! 2.53. .
250 2222 4 i ! Al
248 | 2.49+ -
246 33377022444 11 ¢ i bt d
238 33348899 8 { 2.45+ Tres
82 33 2 | ' Tes
240 132559347999 2 : .41 ser
238 Q0025777799316469 17 ! ' vene
213§ 22322233313688880666 13 2.37~ b
234 26678B99137779¢ 15 .- . e
212 00011484455556777777032223311344888 33 ! I 2.33 bl
210 000011233666788999991222222333344556777 39 Semnen d erer
238 3333333335555777789001222233599 31 Yo 2.29» s
326 Q015999112277999 16 i ! ! b
234 1122466566588891247777 2 i | 2.25+~ b
222 0026667778999112222445588999 28 I - b
220 1222222488055667789999 22 1 2.21e b
218 155560122246 12 | oo
216 0466915599 10 ; .17 b4
214 5572041559999 u ! . sessree
312 5344 3 . 2. 13k ..
S SR O iy S L
Multiply Stem.Leaf by 1G*°-2 -2 -1 0 el 2
Table 6.5.9 Factor Scores Distributions - Traditional Actvities (Transformed)
NMoments Quantiles(Defz5) Extremes
N 319 Sun Wots 319 100% Max  2.53309 99%  2.521649 Lawest Qbs Highest 1}
Mean 2.398615 Sum 733.2644 75% Q3 2.365679 958 2.862149 2.164862; 1% 2.496311 }
std Dev ¢.08830% vVariance G.007799 S8 Med 2.23837313 90%  2.435732 2.164862¢ 196) 2.5211649 260!
Skewness 0.573046 FKurtomis -0.60565 5% Q1 2.225951 0%  2.198307 2.16569¢ 1377 1.52809¢ 1686}
UsS 1687.987 ¢SS 2.479938 Oy Min 2.164862 5% 2.18077¢ 2-.18735L¢ 9% 7,.52809¢ 801!
=) 3.841819 sStd Mean  0.0045¢4 1% 2.167351 2.167351: 3911 2.528091 iaL:
T:Meansz0  464.8988 Pr>|Tf 0.0001 Range 0.36322
Num *= 0 319 Num > 0 s Qi-Qt 4.143728
MiSign. 159.5 Proain g.g0a1 Mode 2.40511
sgn Rank 25530 Prazxis| q.0001
W:Narmal d.925133 Pr<w 0.0001
Missing Value .
Caunr "
A Counc/Ncbe 22.76
Stem Leat ‘ Nocrmal Probabilirzy Blac
152 2898 4 2.53. e
250 i ..
148 588666 ) ! roee
246 QD277788 3 | "res
248 11778 § i e
242 111466556E66666 12 ' AL IS
230 255555522445555688 17 ; b
238 11266667789888866 17 ; hhhad
2316 2260002236877 13 M ad
234 2264022777779 13 t ' 2.35« b
=312 1377177113666 16 | H H L
230 L111234567777770225555888889 28 ' : i hadd
228 13345577777178641233778 2 RET R t v
226 0012335770011346689 19 | ! | badhd
228 02274444578BF11133345566669999 30 | i ! R
222 000C0I112233466611122344444845566666777999 41 *meman - } veere
220 00113J4466580001114466778859599 30 i ! ewees
218 11144566333335555789999 23 | i oo
2118 5567799222557 13 i 2.17e%"" **0r e
Multiply Stem.Leaf by 10°°-2 -2 -1 9 -l .2
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6.6  Appendix G: Language Proficiency SAS Factor Analysis

Table 6.6.1 Language Data: Eigenvalues — SAS Qutput

Initial Pactor Meched: Principal Pactors
Prier Communality Estimates: SMC

ENGRD ENCSPK ENGWRT OJIRD OJISPK CITART
0.928445 0.771547 0.907312 0.840827 0.040301 0.842636

gigenvalues of the Reduced Correlation Matrix: Total = 4.3320674% Average = 4.72201125

1 2 3 3 ] L}
2igenvalue 3.3019 1.1326 0.013¢ -0.0020 -9.0513 -0.0736
Difference 2.1613 1.1292 9.015¢ G.0493 0.0233
Proportien 0.7627 0.2638 Q.0031 -0.3085 -g.o0128 -0.9172
CQumulative 0.7627 1.0264 1.0295 1.0291 1.0172 1.4004

2 factors will be retained by the NPACTCR criterien.

Table 6.6.2 Language Data: Scree Plot — SAS Output

Initial Pactor Method: Principal Pactors

Scree Plot of Eigenvalues

[ )
W
0

[
a
.

mAE-PeESDPAG M
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Table 6.6.3 Language Data: Rotted Factor Pattern ~ SAS Output

Rocated Factor Pattern (S5td Reg Coefs)

NOTE: Printed values are multiplied by 100 and rounded to the nearest integer.

e

FACTOR1
ENGRD 9% -
ENGSPKR 90 -
ENGWRT 96 °
OJIRD -4
OJISPFX 10
OJIWRT -6

PACTORZ

RN EE

O 0 e

Values greater than 0.4 have been flagged by an

Table 6.6.4 Language Data: Factor Structure Correlatons — SAS Output

Factor Structure (Correlaticns)

FACTCRL
ENGRD 38 *
ENGSPK ga *
ENGWRT 36 °
OJIRD -45 -
QIISPK b
OJIWRT 47

NUTE: Printed values are multiplied by 100 and rounded to the nearest

PACTOR2

-40
-3%
-42
93
17

k213

integer.

Values greater than 0.4 have been flagged Ly an

Table 6.6.5 Factor Scores Distnbutions: English Proficiency

N

Mean
S5td Dev
Skewness
uss

v
T:Mean=0
Num "=z 0
MiSign)
3gn Rank
W:Normal

Memants
411 Sum Wges 411
0 Sum ]
2.983389 vVariance 9.96725
-3.56588 Kurtosis  4.694815
397.5337 €SS 397.5397
. Std Mean  0.04845)
o PrxiT| 1.0000
411 Num » 165
159 Pra=iM| 0.0001
24156 Prsis| 9.0001
0.389768 Prew ¢.0001

Histogram

100%

Quantiles(Defz29)

Max 0.370144

75% Q) 4.170144d

508
5%
as

Range
Qi-Q1
Mode

Q.)esvererecersrorrrnsncnarensorensrrrrerratrrr ey

2giewees

Pty YR P GRS S SN U

* may represent up to § counts

Med 0.370144
QL 0.261115
Min  -2.9416

331747
0.109009
2.370142

Mizzing Value
Caune
4 Count/Nohs

L} Bexplot
163 eeeoe- -
1 Q
3 .
1 »
a .
15 .

Extremes
9% 0.170144 Loweat =1 ] Highest ous
954 0.370142 -2.9¢16¢ 158) 0.1701441 2064
908 0.370188 -2.9416¢ 354) 0.170244¢ [LE
108 -2.371%3 ~1-9416¢ 1181 0.3170144¢ 108
5% -2.9418 1 ¥ 1600 0.370144¢ 409
18 -2.9418 -2.9416! 174) 3.270144¢ 110
1
Q.24
Ngrmal Frobability Plot
0.3+ hstsrteteasrttbibatasarsrerarrane & &
. . —y
-
: ..
| . -
i r e
! -
| e
-1.3e .
! .
: ..
! ..
! ..
HER=Y
i* b
.
_2.Gevevevncsevey
L Py A PGS
-2 -1 a .l .2
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Table 6.6.6 Factor Scores Distributions — Oji-Cree Education

Mean
Std Dev
Skewness
uss

T:Mean=0
Num “z 0
M{Sign}

Sgn Rank
W:Normal

411

[+

3.9578
Q2.333586
3177.043)
9

411

-80
-25084
Q.585587

Moments
Sum Wgts (354
Sum ¢
Variance 0.31738
Kurtosis -1.67873
<ss 377.0411
Scd Mean 0.047187
Pr>iT) 1.0000
Num > 0 126
Pra=ix| 0.0001
Prr3 (5| 9.2862
Pre ¢.0001
Hisepgram

1.55evvermrermasrensvnnsy

P e R T L T TR 4

=0.75"

QuantilesiDef=5}

100% Max 1.555791

75 @3

1.522121

50% Med -0.61529

258 Q1
08 Mi)

Range
Qi-Q1
Mode

-0.61529
a  -0.70094

2.256734
2.137408
-3.61529

Missing Value
Count
% Count/Nobs

4 Bexplee

113 e----- -
T i

5
Pt

[T ¥
.
.

gy gy QU R R

* may represent up Lo & counts

Extremes
$9%  1.5557%91 Lowest Obs Highest Chs
§5%  1.536953 -0.700948¢ 172) 1.555791¢( 53
90% 1.536951 -0.70094¢( 26) 1.555791¢ 55
1y -0.61529 -0.70094¢ 12) 1.555791t 138
5% -0.é8611 -0.68611¢ 4031 1.555791¢ 1321
1% -Q.8B6ILl -0.68611¢( 402} 1.555791¢ 349
3
4.24
Ncrmal Probability Plot
1.55« sesesrecrrrarense 1w
.
i -
| srerserersorrrrrnnrercsnencace
-2, 7S .
-2 -1 a -1 .2




Table 6.6.7 Factor Scores Distributions: English Proficiency (Transformed)

variable=Pl log(factor ! + 10)

Memencs Quantiles(Def=5) EXTremes
¥ 411 Sum Wges 411 1008 Max 2.33d91) 99% 2.338931 Lowesc cbs Highest Qba
Mean 2.296721 Sum 946.2492 5% Q3 2.338931 95%  2.338931 1.954218¢( 185; 2.338931! 408)
Std Dev 0.113805 variance 0.012952 508 Med 2.338931 96%  2.338931 1.954218¢( 154) 2.338931¢ 407
Skewness -2.58037 Kurcesis 4.765402 258 Q1 2.328363 108 2.018639 1.958218¢( 310) 2.33891L¢( 108;
uss 1178.534 CSS $.323106 0% Min  1.354218 5% 1.53542:8 1.9%4218¢( 180) 2.33833L! 409%;
[y 4.395511 Std Mean 0.005607 18 1.954218 1.354218¢ 17¢) 2.33891%L¢ 410}
T:Mean=0 409.6313 Pr>.T| 0.g8001 Range 0.384713
Num “= Q 411 Num > 0 411 Q3-Ql 3.010567
MiSign) 206 Prrz|M| 6.0001 Mode 1.138931
Sgn Rank 42519 Pra=|s| 0.0001
W:Normal 0.384489 Prew 0.0001
Missing Value .
Count 1
% Count/Nobs g.2¢
Histogram ¢ Boxplot Normal Probability Plot
1.1)s%cevcsrenscsecenrarvrrrrreserrarreererosorrony 163 PSRN - 2.33. sesrevseessrensssvesnersussranrens o
.* 1 (] . .
- + -
. )] . . .
. 1 . . ..
. a . e .e
g s - .
L1.55e"00e 10 » 1.55ewressvecere
DU DS UU P PR O R S S
* may represent up to 8 counts -2 -l a -1 +2
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Table 6.6.8 Factor Scores Distributions: Oji-Cree (Transformed)

Variable=¥. leg(factor 2 + 10}

MCcments Quantiles(Def=S) Zxtremes
N 411 Sum Wgts 411 100% Max 2.347:87 99%  2.447187 Lowest Obs Highest aka
Hean 2.298245 Sum 946.8767 750 Q3 2.444269 95%  2.445555 2.2299%13¢ L7 1.W7187¢ 51
5td Dev 0.093033 Variance 0.00847 S0% Med 2.239082 90% 2.445555 7.329513¢ 26) 1.447187! 5%)
Skewness 0.326049 Kurtosis -1.09299 5% Q1 2.239082 108 2.219082 2.229913¢ 12) 2.447187! 136}
uss 2179.635 Css 31.481187 0% Min 2.22991) Sv o 2.231507 2.231507¢ 403) 1.447137¢ 152
v 4.00448¢ Std Mean  0.004534 1% 2.231507 2.231507¢ 4027 21.4471871 349!
T:Mean=0 S506.876¢ Pr>|T| ¢.q001 Range 0.2172714
Num “= ¢ 411 Num > 0 411 Q3-Q1 Q.205187
Kisigni 206 Pr>siM| 0.0001 Mode 2.239082
Sgn Rank 42539 Pr>=|SI 0.0001
W:Normal  0.587198 Pr<w 0.0001
Missing Value
Count 1
4 Ceunt/Nobs 0.24
Histogram 8 Boxplaot Normal Probab:ility Plet
2. §4Gerreserarerererevree 110 eccm-- . 3.8445+ sesemarsnersenres o»
T L : - .
i H -
; -
R . -
: ! .
| i : -
Leer o ; .
2.335. i 2,335~ -
; i .
i LI hd
i i -
: i . .
.. 2 i - .
 sesesersesesssesseascsssersrenerrsennrnnonnnnss 8] mo__o. . b hesbetbbrabb bbbt
2.225+" 3 . 2.238ee -
e ibeeen®eeceeee—#ecce®ecasse—n-meaaamaiacman mmmmemana A
* nAy represent up to & counts -2 -1 q -l L3
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6.7  Power / Sample Size Calculation

These calculations were based on frequency distributions detailed in Chapter 3.

Table 6.7.1 Sample size (SS) required to detect a significant association for effects of the
magnitude observed in these analyses
Diabetes/IGT Diabetes IGT Obesity
Food
Tradinonal 897 247 7417 602
Healthy 7088 161 8H {140
Junk 888 6672 409 65+
Number observed:  (107) €5)] (62) (313
Activity
Modern 56 37 60 138
Tradinonal 144 294 98 8508
Number observed:  (92) (38) 54 (249)
Language
English 233 241 228 106091
QOji-Cree 269 410 208 11669
Number observed:  (108) (45) (63) (317
Bolded values are those which surpassed the minimum SS needed for that group

Using the formula for sample size determination in a case-control design:”

o= {ZV2u(l-p+ Zs ‘jf(l -H+ pa }2 /(f- Pl)z

where n = the required sample size of cases for each group.

/ = p (exposure / diseased)
where exposure is defined as having a score within the 3" or 4™ quartile of subscale
scores.

w= AL+ R/[L+fR= D]}
where R is the OR for the ‘exposed’ group.

q=1-p

Z,,=19

Z, =0.842 (with significance level («) at 0.05 and Power (1 - B} = 0.80).





