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 ABSTRACT

The BRAID study screened 1170 Aboriginal p.éople in Alberta fot diabetes, pfediabetes,

the metabolic syndrome, and other cardiovascular risk factors. 43 unique Aborigihal
. communities including Metis settlements and First Nations reséwes wete visited. Portable
“technology was used for screening and was assessed for diagnostic accuracy. Individuals
;vere screened with one of two strategies; opportunistic or population based. 3.18% of

individuals screened had undiagnosed diabetes, 28.3% had ptediabeteé, 50.4% had the

metabolic syndrome, and 51.7% wete obese. Age and family history of diabetes were the
most significant predictors of diabetes. Regarding diabetes, prediabetes, and the metabolic
syndrome, no significant differences in prevalence was found between the opportunistic or
population based scteening paradigms. Portable technology was shown to be accurate for
ti_w determination of diabetes, however it cannot yet be recbmmendcd for prediabetes. The
BRAID study documented the highest prevélence of prediabetes and the metabolic

syndrome in North America.
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11— Introduction and putpose
The fact that Sandy Lake holds a record, of sotts, as having the
third highest prevalence of diabetes in the world is more a tragedy
than a soutce of prestige. ..it is imperative that we salvage the next
generation from the ravages that are plaguing this generation. The

preventable nature of this complex combination of physical and
social calamity demands action.

~ Hatry Meckis, Sandy Lake First Nation (Elliott, 1997).

The epidemic of diabetes that is facing Aboriginal peoples at present requires further
-research. This chapter will setve as a literature review of type 2 diabetes, and diabetes in
Aboriginal peoples. Included are sections on the epidemic of diabetes, the prevalence of
type 2 diabetes, and prediabetes, in vatious populations, primarily focusing on Aboriginal
peoples in Canada and the United States. The metabolic syndrome — which is of interest
because of its association with diabetes and catdiovascular risk. — will also be discussed,
followed by Aboriginal petspectives of type 2 diabetes, and a chapter on screening for type
2 diabetes with a discussion of the recent literature that has suggested prevention and
treatment to prevent type 2 diabetes. Lastly, the use of portable technology and the
réquixement for it in rural communities will be addressed. Throughout this thesis the terms
type 2 diabetes and diabetes will be used interchangeably, since the majority of people (90-
95%) who present with the discase have type 2 diabetes (Venkat Narayan et al., 2000). The

terms prediabetes and impaired fasting glucose will also be used synonymously.

Purpose

The putpose of this research is to study the prevalence, and the ability to document the
ptevalence, in Aboriginal people of Alberta. Because many Aboriginal people live in rural

and remote locations of Alberta, portable technology is being utilized. The diagnostic

2
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accuracy of the éortablé techhology will be studied in the settii}g of different sttafegies for

. screening,

Definitions:
Type 2 diabetes — Is a metabolic disorder characterized by the presence of hyperglycemia

due to defective insulin secretion, insulin action or both (CDA, 2003a).

IFG - impaired fasting glucose, refers to an abnormal glucose value that is below the
threshold for diabetes, yet carrieé’-_signiﬁcant risk of diabetes and cardiovascular disease, and -

is associated with substantial health care utilization costs.

IGT - impaired glucose tolerance, refets to abnormal glucose values on a glucose tolerance

test, with similar health consequences to IFG.

Prediabetes — is a' term that includes — IFG/IGT, indicating a telatively lﬁgh tisk for =

development of diabetes

Undiagnosed diabetes — refers to the existence of the condition in a relatively

asymptomatic state, and as such, it is often found during screening progtams. ‘

Metabolic Syndrome — as a surrogate for the Insulin Resistance syndrome, and classified "
according to the National Cholesterol Education Program, is a constellation of
anthropometric, glucose, and lipid values that éonfer risk of diabetes and cardiovascular

. disease,.
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Diagnostic ctitetia for the above conditions are shown in methods section.

Aboriginal — Refers to the descendants of the original inhabitants of Canada. Aboriginal
people are defined in the Constitution Act, 1982 as all indigenous people including Indians,
Metis and Inuit. The Constitution does not define membership in the individual groups

(Alberta Abotiginal affairs, 2001).

First Nation — A person who has been registered or is entitled to be registered according
to the Indian Act. Most Registered Indians are members of an Indian Band. By virtue of
the Indian Act, the Department of Indian Affairs and Northern Development is
responsible for providing support and setvices to all Registered Indians (Alberta Aboriginal

affairs, 2001).

Metis — A French word meaning “mixed blood” which usually refers to people of mixed
ancestty who merged during the days of the fur trade when Europeans and Indian people
had children. The Metis are recognized as Aboriginal people in the Constitution Act, 1982

- (Alberta Aboriginal affairs, 2001).

1.2 - Type 2 diabetes: the epidemic

Type 2 diabetes incidence, prevalénce, complications, and costs are increasing worldwide
(Rubin et al., 1994; Simpson et al., 2003; Venkat Narayan et al., 2000; Zimmet, 2000). By
2025 it is estimated that 333 million pcoplé will have diabetes, most of whom will inhabit

China, India, and the United States (King et al., 1998). Unfortunately, individuals within the
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lowest socioeconomic status have the highcszt prevalence of diabetes. In Notth Ametica,
areas that were primarily plagued by infectioué discases in the eatly 20" century are now
plagued by chronic diseases such as diabetes and hearf disease. Ethnicity appeats to be an
important predictor of the disease, as the prevalence rates are higher in virtually all ethnic
groups in contrast to the Caucasian population (Kenny et al., 1995). Disease prevalence has
been noted to be rising since the eatly 1960’s, however over the past couple of decades
there has been an explosion in the incidence of diabetes. Type 2 diabetes.was once a
disease of the eldetly, and has recently become increasingly prevalent in youth. The factors
th;it are thought to predispose people to type 2 diabetes are: heredity, age, ethnicity,
socioeconomic status, obesity, and lack of physical activity (Zimmet et al, 2001).
Individuals with diabetes are at high tisk of cardiovascular disease because the majority

have hypertension, dyslipidemia, and are obese (Haffner, 1998).

Over time chronic hyperglycemia can be associated with a variety of complications - the
mést common being (but not limited to): cardiovascular disease, cerebrovascular disease,
peripheral vascular disease, called macrovascular complications; and retinopathy,
neutopathy, and nephropathy — termed microvascular complications. Type 2 diabetes is a
leading cause of death, end stage renal disease, lower limb amputations, adtﬂt blindness,
and cardiovascular disease (Venkat Narayan et al., 2000; Klein and Klein, 1995). Diabetes
is:'ycry expensive to treat, costing Canadians between $4.76 and $5.23 billion United States
doilats (USD) in 1998 (Dawson et al., 2002). Cardiovascular disease is the most prevalent
complication in individuals with diabetes, and it is estimated that 80% of pcople with
diabetes will die due to a vascular event (Barrett-Connor and Pyorala, 2001). Cardiovascular

disease is also the most expensive complication of diabetes to treat in Canada, costing $637

5
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fr_xillion USD (Dawsbn et al,, 20022). It is estimated that in Americans with dié_betes, 50% |
have a physical disability and 30-60% have diabetic neuropathy. Diabetes is also associated

with complications during pregnancy (Hartis, 1995; Ryan, 1998).

1.3 - Undiagnoséd diabetes and prediabetes

Prediabetes has recently attracted a great deal of attention, as research&_s look for
ptedictors of diabetes and methods to prevent the disease and its complications.
Prediabetes is a state of elevated blood glucose below the threshold for diabetes (see
methods for glucose criteria for diabetes). Individuals diagnoé_ed with prediabetes are not
certain, but quite likely to, progress to diabetes (Canadian Diabetes Association Clinical
Practice Guidelines Committee, 2003a). Prediabetes is also known as impaired glucose‘
tolerance (IGT) and/ot impaired fasting glucose (IFG). These conditions are proposed to
be associated with increased cardiovascular risk in addition to increased diabetes risk,
through their association with insulin resistance (Reasner and DeFronzo, 2001). World
- wide, the ratio éf prediabetes/diabetes is presently estimated at 314/194 million (IDF,

12003).

Undiagnosed diabetes is also of“concem. Undiagnosed diabetes relates to living with
diabetes and not knowing it, and can be p‘resengvfor up to 12 year; without an individual
presenting with signs and symptoms (Harris, 1993). Epidemiologic evidence shows
(Kannel and McGee, 1979) that undiagnosed diabetes and undiagnosed impaired glucose
tolerance (IGT), have adverse health consequences. At eventual diagnosis these individuals

can present with both micro and macrovascular complications associated with diabetes

6
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. o (H;rris, 1993). "‘I:{etinopathy‘has been documéi}ted to be as high as ‘21%. Rates of
k mactovasucalar ciisease have been found to be :;pproximately the same m undiagnose’d
“‘patients as compared t<‘)‘ patients Wit}i diagnosed diabétes, wjth 61% of people with
hypertension, and 49% with hypércholcsterolerm'a (Hattis, 1‘993).>Table 1.3.1 i]l_usttatés the

rates of undiagnosed diabetes and prediabetes in some studies done in North America.

Canadian (Young and Mustard, 2001) and US data (Hattis, 1993) (not in Abotiginals) and

anecdotal data suggest that an important percenfage of diabetes, in up to 1/3 to 1/2 of

diabetic individuals, is unknown to the patient. When population based sampling is done,

the prevalence of undiagnosed diabetes can be quite high, as in the Strong Heart Study

‘which showed rates of undiagnosed diabetes to be 14% (Lee et al., 2000).
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Table 1.3.1 - Undiagnosed diabetes and Impaited Glucose Tolerance

Population

“Study -

,"(;‘chl ulcé) ’

United States

Prevalence of

* diabetes, test

“Prevalence of

vlf;n'diagn(l):scvcul AGT '/‘II'_?G_ n

‘Prevalence of

0

Yo of diabetic

~ individuals-

. uhdiagnosed

14.9%

44%

NHANES IT OGTI (IGT)
(Hatris and Eastman, 40-75 yrs
2000)
Manitoba Males: 4% Males: 2.2% Males: 7.5% Males: 36%
MHHS/MSSIP Females 5% Females: 2.3% Females: 5% Females: 32%
(Young and Mustard, FPG (AFG)
2001) 18-74 yrs
Quebec Males: 12% 3.7% Males: 5% 25%
Females: 17% Females: 7%
(Delisle and Ekoe, OGTT and Alc (IGT)
1993) >15 yrs
Sandy Lake 26% 10.7% Males: 7.1% 41%
SLS OGTT Females:19.8%
(Harris et al., 1997b) >10 yrs (IGT)
James Bay Cree 15.5% 2.5% 4.7% 10.5%
DSSP FPG and Alc (IFG)
(Dannenbaum, 2001) >10 yrs
American Indians 50.4% 14.4% 21.2% 29%
SHS OGTT (IFG)
(Lec et al,, 2000) 45-74 yrs
United States, 25% 12% 32% 48%
_ ARIC OGTT (IFG)
(Schmidt et al., 2003) 53-75 yrs
Pima Indians 35.4% 13.9% Not collected 39.1%
(Knowler et al.,, 1978) OGTT
' >25 yrs

IGT = Impaired Glucose Tolerance, IFG = Impaired Fasting Glucose,
OG'I'T = Oral Glucose Tolerance Test, FPG = [Fasting Plasma Glucose, Alc = Hemoglobin Alc
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It is thought that eatly detection of type 2 diabetes or prediabetes could lead to effective
treatment and cost effective prevention of complications (see scteening and ptevention of .

diabetes chapter 1.7).

1.4 — The metabolic syndrome — a risk factor for diabetes?

The metabolic syndtome (MS) is a condition that has been recently identified and is the
subject of much aftention. The metabolic syndrome has been recognized as‘-a disease by
tbe international classification of diseases (ICD) and is listed as condition 277.7. The
metabolic syndrome can be defined as: a clustering of metabolic abnormalities that has
been found to be associated with a tisk of coronary heart disease, stroke, and
cardiovascular mortality greater than that of its individual components (Isomaa et al.,
2001). Metabolic syndrome is sometimes used interchangeai)ly with the term insulin
resistance. It is possible and quite probable, that individuals with metabolic syndrome have
insulin resistance and vice versa, however it is not a definitive relationship. Insulin
resistance is described as: inefficient insulin mediated glucose disposal. This.' results in
hypetglycemia prompting hyperinsulinemia to attempt to deal with fluctuations in glucose
during the “fed” state or during times of stress. If this hyperinsulinemia is insufficient, or
“insufﬁciently effective, hyperglycemia will remain, and present as diabetes.
Hyperinsulinemia helps to cope with tising glucose levels and insulin resistance, however
over time these high insulin levels lead to high triglycerides, low HDL cholesterol and
hypertension (Reaven, 2004b). Reaven proposed that people who were insulin resistant
also presented with an increased risk of cardiovascular disease. The . cardiovascular
community later agteed with this hypothesis after the NCEP/ATP III agreed that the

factors listed in Table 1.4.1 significantly increased an individuals risk of a cardiovascular
9
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event. The term “metabolic syndrome” was then used to desctibe these tisk factors. It was
also acknowledged that the metabolic syndrorhc and insulin resistance wete closely related.
Insulin concentration is not a specific criterion of the metabolic syndrome, but is thought
to be the “root of the problem” (Reaven, 2004a). Insulin resistance and hyperinsulinemia
have also been recently associated with cancer, polycystic ovarian syndrome (PCOS), and

' non-alcoholic liver disease (Reaven, 2004c).

The individual components.that are referred to in the defmition of MS are djsplayéd in
Table 1.4.1. There is disagreement about the criteria that should be used to define the
metabolic syndxbme. The Wortld Health Otganization (WHO), the European Group for
the Study of Insulin Resistance (EGIR), and the National Cholesterol Education Progtam
Adult Treatment Panel III (NCEP/ATPIII) all have different critetia. The NCEP JATPIII
critetion has recently been the most widely used. The metabolic syndrome has had many
different titles, These include: Insulin Resistance syndrome, syndrome X, metabolic

syhdrome X, dysmetabolic syndrome X, and, and Reaven syndrome (Ford, 2004).

Table 1.4.1 - NCEP/ATPIII Criteria for the diagnosis of the metabolic syndrome

Criteria .- . % Diagnostic values

ales >1 0crn

Waist Circumference
Females: >88cm

Triglycerides 21.70mmol/L

Males: < 1.0mmol/L
HDL Cholesterol

Females: <1.3mmol/L
Blood Pressure 2130/85 mm Hg
Fasting blood glucose 26.1mmol/L
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The metabolic syndrome is of concetn because of its association to cardiovascular events
and diabetes. The prevalence of metabolic syndrome in children and adolescents in the US
is also incteased (Eisenmann, 2003). Poor diet and lack of physical activity, which are

rampant in North America, could be the cause of this unfavourable trend of MS in youth.

The metabolic syndrome has been looked at in vatious populations including Aboriginal
peoples. The data is still scarce in Abotiginal populations of Canada, and only a few

Aboriginal studies have been conducted in the US with regards to MS.

1.5 ~ Type 2 diabetes, prediabetes and risk factors in Aboriginal peoples

1.5.1 - Diabetes and prediabetes in Aboriginal peoples

Canada has three constitutionally recognized Aboriginal groups, the Métis, First Nation,
and Inuit. Discussions will be focused on the prevalence of diabetes in the First Nations of
Canada and in American Indians of the United States, as available data has been primarily
collected in these peoples. Ethnicity appears to be an important predictor of the risk for
a“'nd development of diabetes, as the prevalence rates are higher in virtually all ethnic groups
in contrast to the Caucasian population (Kenny et al., 1995). This impacts Indigenous
communities worldwide. Diabetes was unknown in Canadian Aboriginals 50 yeats ago
(West, 1978,; Hegele, 2001). At the time Aboriginal peoples were challenged by infectious
diseases such as Smallpox and tuberculosis, but thete has now been an epidemiologic
transition towards chronic diseases such as obesity, diabetes, and cardiovascular discase
(Hatris et al,, 1997b; Anand et al.,, 2001; Omran, 1971). Published studies of ptévalence in

Aboriginals are as high as 50.4% in the American Indians (Lee et al.,, 2000), with similar
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| numbgrs reported in northern Aboriginal communities in Canada (Delisle and Ekoe, 1993;
Fox et al., 1994). Aborigiﬁal peoples of Australia have also been shown to have increased
rates of diabetes ranging between 8-28% (O'Dea et al, 1993). The socio-economic
disadvantage of these groups is invariably associated with accelerating thc appcarancc‘ of

the disease (Young et al,, 2000; Zimmet et al., 2001).

Cardiévascular disease is also becoming recognized as a threat in Aboriginal communities
in Canada (Anand et al., 2001), and even when this is not associated with overt diai)etes, ‘
there is often undiagnosed diabetes or prediabetes. The prevalence of type 2 diabetes in
First Nations communities in Canada is increased 2- 3 fold over non-First Nations
communities (Young et al., 2000). In the Metis population, the prevalence of diabetes has
- not been well documented. Available Canadian data relies on patient’s self reported
‘diabetes in response to vatious surveys. From the Canadian Aboriginal Peoples Sutvey
(APS) done in 1991, the self reported age standardized rates of diabetes were 5.9% in
males, and 10.8% in females (age-standardized) over 15 years of age (Bruce et al., 2003).
This cotrelates to a 3 fold increase in ptevalence compared to non-Aboriginal Canadians.
Table 1.5.1 illustrates the different age standardized prevalence’s in Aboriginal populations

of Canada based on the APS.
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Table 1.5.1 - Age-standatdized prevalence of diabetes in Abotiginal peoples of
Canada 1991 (self-reported) (Bruce et al., 2003)

- Canadians

“Male T 59 8.0 . 3.7
Female 10.8 10.5 35 32

APS = Aboriginal Peoples Survey, GSS = General Social Survey

Aboriginal people have a greater possibility of having a relative who has diabetes due to the
increased prevalence in this population, suggesting the need to consider widespread
screening for diabetes in Aboriginal communities. Table 1.3.1 (see chapter 1.3) illustrated
some of the rates of diabetes and prediabetes in Aboriginals. Diabetes and prediabetes is
also occurring at younger ages in Aboriginal peoples. Once unheard of in youth, type 2
diabetes is now a disease that should be screened for in children, as its prevalence in
Canadian children (between 5-18 years of age) has been estimate to be as high as 1% (Dean :
et al., 2003; Dean et al., 1998; Fagot-Campagna, 2000). Figure 1.5.1 shows the increase in

t:yp‘c 2 diabetes in children in Manitoba.
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Figure 1.5.1 - Type 2 diabetes incidence in Manitoba Fitst Nation childten
(Dean et al., 2003) '
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1.5.2 = Why is diabetes so higia in Aboriginal people?
The statistics presented previousvvly illustrate the large numbers of Aboriginal people‘with |
type 2 diabetes. The logical question is: why do Aboriginal people have such elevated
prevalence of type 2 diabetes? One attempt to answer this question involves the “thrifty
gene theory”. The “thrifty genotype” theory postulates evolutionaty adaptation over
thousands of years to efficiently store energy. This would enable a population with this
adaptation to live with relatively small amounts of food and survive periods of famine

(Porte et al., 1997). However, due to the over abundance of high energy foods today, this

“thrifty genotype” constitutes a genetic disadvantage.

Genetic contribution (such as the “thrifty genotype”) has been suspected to account for a
pottion of the recent epidemic of obesity, diabetes, and other metabolic disordets (Neel et

al.,, 1998). The foundation for much of the “thrifty genotype” theory originates in from the
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Pima Indians of southern Arizoﬁa. The Pima in Arizona are closely related to the Pima
lei.dians of Sierra Madre (in the mountains of Northern Mexico. About 700 — 1000 years
ago these groups separated and the Atizona Pima lost their land and were forced into the
American Indian Resetvation system (Neel et al,, 1998). It is suspected that this loss of
land, forced abandonment of agriculture, accompanying loss of culture, and the
government distribution of high-fat, highly refined foods, are a few of the many reasons
\if_hy the Pima have some of the highest prevalence of diabetes to be documented . The
Pima to the south lived a traditional life-style and remained physxcally active. Some of the
differences between the two groups are shown in Table 1.5.2. When studies, the BMI and
pre‘?alence of diabetes were significantly less in favour of the Mexican Pima (Ravussin et

al, 1994a).

Table 1.5.2 — Traditional lifestyle vs. Westernization in the Pima Indians
(Ravussin et al., 1994b)

Females Females
BMI (kg/m? 35.5 30.8 . 25.1
Prevalence of 37% 54% 10.5%
/| diabetes

To add to this “thrifty gene theory”, researchers are also noticing a high rate of diabetes in
many immigrant populations in North America. This suggests that this theory is not only
specific to Aboriginal vpeople, but perhaps to other cultures as well. Another possible
explanation of the high occurrence of diabetes in Aboriginal people is to examine how
well, on average, Aboriginal people are living (see the Aboriginal perspectives on diabetes

section 1.0).
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1.5.3 — Gestational Diabetes

Gestational diabetes (GDM) caﬁ be deﬁneci as glucose intolerance with ﬁLst onset or
recognition during pregnancy (Metzger and Coustan, 1998). The overall incidencé of
ge:étational diabetes is 2 to 4% (Coustan et al., 1989; Engelgau et al,, 1995; Forsbach et al,,
198v8; Remsberg et al., 1999), but this rate is doubled in many ethnic groups, including
Aboriginal Canadians (Gerstein and Haynes, 2001). It is suspected that the prevalence of
Aboriginal Canadians who have had GDM is between 8 and 18% (Harris et al.,, 1997a;
Dyck et al., 2002). Incteasing rates of gestational diabetes and the increasing prevalence of
diabetes in Aboriginals helps to support the theory that an epidemic of type 2 diabetes is
océurr'mg in North American Aboriginal people (Harris et al, 1997b). Many of these
children born to gestational diabetes mothers will become obese in later childhood, and
childhood obesity is significantly correlated with adult obesity (Togashi et al., 2002; Maffeis
et al., 2002; Deckelbaum and Williams, 2001). Increased prevalence of prediabetes and
diabetes in offspring of diabetic mothers is also cause for concern. In addition, adult
obesity is significantly associated with diabetes, and other chronic conditions suth as heart
disease and cancer (Pettitt et al., 1983; Silverman et al,, 1995; Hu et al., 2004; Calle et al.,
2003). For these reasons alone widespread screening for gestational diabetes is
recommended, and is presently implemented in many centres around the world. Fat
accumulation tends to be truncal with gestational diabetes, implying that the babies
shoulder citcumfetence is larger for a given weight. This leads to an increased risk of
cephalopelvic dispropottion (head is too latge for pelvis) and birth trauma (Langer et al,
1994; Gilbert et al., 1999). Ptevalent tisk factors for gestational diabetes such as having had
a large baby or poor obstetric history, could reflect unnoticed glucose intolerance duting a

ptevious pregnancy. Good glucose control (keeping sugars between normal values)
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decreases the occuttence of mactosomia, cesarean section, and birth trauma in most
‘pregnancies (Thompson et al., 1994; Naylor et al,, 1996; Langer et al., 1994; al Najashi,
1995). Gestational diabetes, if detected, can be controlled, and déngerous side effects can
be limited. Presently, nutrition, insulin therapy, and exercise are the accepted methods of

treatment (Jovanovic and Pettitt, 2001).

1.6 — Aboriginal perspectives and health determinants
There are more people with diabetes in the community than there ever were in the

past, and it appears that there are more diabetics among Abotiginal people than
there are among others in Canada

~ Ron Bernard, Golden Lake (Ship and Judy, 1998).

The putpose of this chapter is to provide a background of what Aboriginal people think of
diabétes. Aspects include how diabetes affects Aboriginal people, and discussions of what
can be done to prevent or slow the progression of this disease. This chapter will explore
some of the current Aboriginal approaches towards health. Diabetes is affecting the lives
of thousands of Aboriginal people across this country; therefore, it is imperative that
Aboriginal voices are represented. The sections regarding Aboriginal approaches toward
health and possible reasons for such high diabetes rates will include several quotes from
Aboriginal people from a variety of communities. Diabetes is a cause for concern in
Aboriginal communities today as this disease — which is silently killing many Aboriginal

people across Canada - is often negatively affecting their quality of life.

1.6.1 — Aboriginal approaches towards health

Some individuals in today’s society believe solely in scientific medicine in which physicians

and allied health professionals atre the main health care providers. These believers may feel
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that Aborigihal fofms of medicine and healiﬁg, in both tﬁc past and present, are les‘s, valid
ot sophisticated. However, “in ..pre-Cqumbian times, [Aboriginal] healers used a broad
range of techniques, including history taking, physical examination, and treatment
médalities that included surgery, massage, fracture setting, wound dressing, and herbal
medicines” (Hoﬂow, 1999). This suggests that Aboriginal people were practising similar

| methods of healing as those used by non-Aboriginal doctors. The suppression of these and
other healing practises resulted in the current deficit that Aboriginal people face. One
&adidonal Abotiginal view that is gaining acceptance in the non-Aboriginal community is
the importance of attaining balance in each of the four aspects of a person: spiritual,
emotional, physical, and intellectual are integral to health. The practices to achieve that
balance may vary between Aboriginal groups, but the general principle remains constant.
Figure 1.4.1 illustrates the medicine wheel. Each aspect is associated with a direction, north
“with spitituality, east with physical health, south with mental health, and west with
emotional health. |

Figure 1.6.1 - The Medicine Wheel
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If one of the fout aspecté of a petson is out of balaﬁce, that individual could have a greater
probability of becoming ill. The view of treating the whole person is shown in the
following: “Navajo healers cleatly practiced a viable and real medicine that worked with the
patients’ mind as well as their body” (Alvord and Van Pelt, 1999). Because all four aspects
operate synergistically, that individual may not feel physically well until he ot she addresses
spiritual, emotional, or intellectual problem(s) they are suffering from. If that person
chooses to ignote or not deal with these problems, his or her physical ailments may
continue to plague them until the issues are propetly resolved. In this view, physical
illnesses ‘ate seen as topical or surface problems. One can choose to ignore the deeply
rooted problem by simply trying to “band-aid” their physical ailment, but ultimately, it may
not heal until the true cause of the ailment is tesolved. Some Aboriginal approaches to
health demonstrate that healing begins with the individual. This approach to health gives

individuals the power to heal themselves.

1.6.2 ~ Health Canada’s determinants of health

When looking at the determinants of health as defined by Health Canada, the questioh is
raised: do Aboriginal people enjoy the same level of health as non-Aboriginal people? In
the next few paragraphs some of the determinants of health will be listed, followed by a
‘btief definition given by Health Canada. Discussion will follow attempting to gage the
question if Aboriginal people, on average, are attaining wellness in each particular
determinant. Specific details of Canadian laws and policies of the past will be noted, when

possible, that have influenced the health and wellbeing of many Aboriginal people.
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‘ 1 Income and Social Status

Deﬁnition‘: Health status itnprovés at each step up the income and social hierarchy. High
income determines living conditions such as safc‘. housing and ability to buy sufficient good
food. The healthiest populations are those in so:c'vieties which ate prosperous and have an

equitable distribution of wealth.

Aboriginal people have a disproi)ortionatcly higher poverty rate than other Canadians. In
terms of income level, in 1990 54% of the Aboriginal respondents reported an annual
inc...';_ome of less than $10,000, only 35% of Canadians as a whole did likewise (Waldram et
al, ;1995). One Aboriginal person discusses issues of low income with “[we] find no fresh
fruits or vegetables available...sometimes the shelves are bare’...when the right foods are

available they may be too costly” (Davis, 1999).

One system some Aboriginal peoples had of redistributing wealth within their community
Wés the Potlatch or Give-Away ceremony. Not only did the host family give food, blankets,
and other goods to the community members, this cetemony also “enabled individuals. ..
and families to recount their histories and reaffirm their hereditary rights...the Potlatch
served as an irnporéant institution reaffirming the oral and traditional history of the people”
(Waldram et al,, 1995). However, the Potlatch was banned in 1884 because the missionaties
ar;d government viewed it as “heathen and repugnant, and therefore roadblocks to
civ.:ilization” (Miller, 1989). It is clear that Aboriginal people have had government laws and

. polices forced on them that, ultimately, affected their health and wellbeing.

! The definitions of all 10 key determinants of health are taken from (Health Canada, 1996).
20
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2.::-:Social Support Networks

Definition: Suppott from families, friends and communities is associated with better health.

! In Canadian history, some Aboriginal peoples were taken awaj from their family, friends,
and communities by legislation. For instance, the govcmmént and church operated
residential schools which removed young children from their parents and communities.
Sometimes, these children would remain at school for years without a single visit home to
their family. The trauma, pain, and loss due to residential schools has been, at the very
léast, devastating for many Abotiginal communities. A loss of language and culture are the
most visible today. However, Aboriginal peoples are extremely tesilient and many are
‘taking a proactive approach té healing individuals, families, and communities. This is
shown with Wilson Bearhead’s comment that “Fot too long we relied on the government
té' save us. From now on and in the future, we have to work together. We have to insure
that those who have diabetes overcome it, and that our young people who don’t have it

don’t get it” (Dansereau, 2001).

Many Aboriginal people Believe that in order for health to be achievéd, they must work
together. The importance of so.'cial support networks as:a determinant of..hcalth ties
together with Aboriginal values towards achieving health, This is reflected with: “As First
Nations people, we have a responsibility to ourselves, our loved ones and our children now

and in futute generations, to help each other in our journey to wellness” (Elliott, 1997).
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3. Education

Definition:  Health Status improves with level of education. Education increases

opportunities for income and job security, and equips people with a sense of control over

life citcumstances — key factors that influence health.

It has been found that Aboriginal peoples, in general, attain a lower level of education
when compared the general public. For instance:
in the fifteen to forty-nine age bracket, only 50 per cent of
[Aboriginals] in the sutvey reported having completed secondary
school, with only 3 percent having completed a university degree.
Some 17 per cent had not completed grade 9...33 per cent of the
Aboriginal people surveyed reported at least some post-secondary

education experience, the figure for Canadians nationally was 51 per
cent (Waldram et al., 1995).

In more recent surveys, it was discovered that only “8% of the 25-34 age group of
Aboriginal peoples had a completed university degree, while 28% of Canadians
did” (Canadian Council on Social Development, 2003). These statistics paint an
alarming picture, but given the historical trauma of cultural genocide experienced in
residential schools these statistics are not surprising. However, Aboriginal people
recognize the value of education in its purest form and the need for teachings to be
passed down to younger generations. These ideas are reflected with the Akwesanse
resident Barbara Barnes’ comment:

We want our Native people in our future generations to be healthy

and to be good people...I’'m positive about it. I think we can make

these changes because we have good young people coming up who

ate going to be educated, not only in the non-Indian way but also in

our way so that when it's combined, we’ll have healthy communities
(Ship and Judy, 1998).
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In terms of type 2 diabetes, many Aboriginal people are optimistic that education

will lead to a decrease in the discase. Many Abotiginal people believe western

medicine is also proving to be helpful in some ways. Fot example, Doug Cuthland
from Little Pine First Nation states that “we’te trying to say, look, this diséase is
preventable if you don’t have it, and if you do have it, it’s manageable” (Canadian
b_iabetes Association (CDA), 2001). In addition, Isabel Benedict of Akwesasne '
believes = that “educating the younger people would be a preventative
measure. ...where you have to start is in the schools, in the elementary level” (Ship
and Judy, 1998). Education, both traditional and western, is valued by many

Aboriginal peoplc.v

4 Employment/Working Conditions

Definition: Unemployment, underemployment and stressful work ate associated with

podrer health. People who have more control 6ver their work circumstances and fewet
- stress related demands of the job are healthier and often live vvlonger than those in rnoré

stressful or riskier work and activities.

In Canada, the overall unemployment rate is approximately 8%, while the rate for non-
Abpriginal Canadians is 25% (Waldram et al, 1995). However, “in some northern
Aboriginal communities, the unemployment rate reaches as high as 90 per cent at various
times of the year” (Waldram et al, 1995). Another startling statistic is that “in 1995,
‘Aboriginal people in cities were mote than twice as likely to live in poverty as non-

Aboriginals” (Lee, 2000). In 2001, it was found that Aboriginal youth ages 15-24 wete
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twice as likely to be unemployed (Canadian Council on Social Development, 2003). The
Royal Commission on Abotiginal Peoples stated that:
Aboriginal people have faced discrimination in hiring and employment. They
earn about one-third less in wages. They are less likely to hold down full-time,
year-round jobs. They are much more likely to be employed in manual trades
such as construction than in white collar jobs as professionals, administrators,
managers or cletks (Lee, 2000).

“Lower Wagcs would ultimately lead to heightened stress levels and lower levels of control

over work circumstances, resulting in poor levels of health.

5. Social Environments

Definition: Social stability, recognition of diversity, safety, good working relaﬁonships, and
cohesive communities provide a suppottive society that reduces or avoids many potential
risks to good health. Studies have shown that low availability of emc;tional suppott and low

social participation have a negative impact on health and wellbeing.

Matthew Penashue of Sheshashit believes that “all of our troubles began since the
Government took over the life of the Innu” (Ship and Judy, 1998). This is also reflected
with one comment that “ever since everything was forbidden, people have all kinds of
sickness” (Garro, 1995). One of the complications that have increased with the increase in
diabetes prevalence is heart disease (Laakso, 1999). Other complications mentioned earlier

in chapter 1.2 and 1.3 are also evidence of Mr. Penashue’s comment.
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6. Physical Environments
Definition: Physical factors in the natural environment (eg. ait, water quality) are key
influences on health. Factors in the human-built environment such as housing, workplace

safety, community and road design are also important influences.

© When corr;pared with non-Aboriginals, Aboriginal people have poorer housing. It has.bee;l
stated that “the housing and livipg conditions of Aboriginal people have consistently been
poot and below national standards” (Waldram et al,, 1995). Statistics show that “32 per
cent of homes nationally require either minor or major repairs, 49 per cent of Aboriginal
households were in need of repair. Residents of Indian resetves, in particular, experience
poor housing conditions, with 68 per cent of homes requiring minor or major repairs”
- (Waldram et al.,, 1995). Even though there is not a direct correlation between housing
‘conditions and diabetes, these conditions do affect the health of the individuals with
diabetes living in the home. There is an increased tisk of injuries which may go unnoticed
to the individual because of neuropathy caused by diabetes. Due to safety concerns of the
health professionals, access to emergency setvices may be delayed or complicated by the

condition of the home.

The natural environment of many Abotiginal communities is compromised compared to
other Canadian communities. For example, most Canadians take clean tap water for
granted, while “20 per cent of [Aboriginal communities’] available water is considered
undrinkable” (Waldram et al., 1995). Contaminated water has a definite negative effect on

health. Communities that do not have access to clean water are forced to rely on other
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fluids for hydration, which are not always apbxopriate, that usually do more harm than

good by increasing glucose levels (ie. Sodas and high sugat juices).

Many Aboriginal people were telocated into different areas by the government. The
consequences of this were often disastrous, as they did not have extensive knowledge of
th¢ new land. An Innu man from Sheshashit states that “we were all corralled into this
co;nmunity. We didn’t know how ‘to live here” (Ship and Judy, 1998). Forced relocation
and the destruction of the physical environment have tesulted in Aboriginal people
becoming less teliant upon the physical environment for sustenance. This creates more
bartiers to dealing with diabetes. Not only were many Aboriginal people forced to leave
their traditional lands, the land, watet, and air has now become polluted in many areas. The
Nc_:hinaw Cree believe that “pollution and other consequences of white manipulation...and
deéttuctiqn of the environment, such as ...hydroelectric projects... have negatively

affected” their way of life (Bruyere and Garro, 2000)).

Many Aboriginal people believe the cause of diabetes is due to contamination of food. For
egample, an Anishnawbe Elder stated that diabetes began when “the wﬁite man started to
put something into the food” (Garro, 1995). This factor is further analyzed in Garro (1995,
p.42) “we cat everything and the cattle get needles, maybe that’s where someone gets
diabetes from. The grass the cattle eat is also sprayed”. Kathleen Nuna from Sheshashit
states that “I have never seen people with diabetes when I was-in the country because we
eat animals and berries ... diabetes...where did it come from?..and I ﬁﬁnk to myself ‘the
store”” (Ship and Judy, 1998). Many Aboriginal people believe that diabetes stems from

store-bought foods. In the past, “we ate from the land. We were rich in the past; now we
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ate poot. We wete able to have everything from the earth: We didn’t take anything to buy”

stated one Aboriginal person (Bruyere and Gatrro, 2000).

7. Personal Health Practices and Coping Skills
Definition: Social environments that enable and support healthy choices and lifestyles, ‘as
well as people’s knowledge, intentions, behaviouts and coping skills for dealing with life in

healthy ways, are key influences on health.

Many Aboriginal people are making healthy choices such as exercise and nutrition in order
to prevent diabetes. The importance of nutrition is made explicit with Bessie Lazore from
Akwesasne’s statement that “I know why I'm not diabetic...I don’t eat junk food... I don’t
 eat anything that’s rich in fat... I do my own cooking and I know what I'm eating is good
for me” (Ship and Judy, 1998). Again, the preventative aspect is reflected in: “along with
fhe Elders, I decided we should reintroduce the traditional diet we once had, such as eating
wild greens and eating according to the seasons, with ceremonies. We had a good diet; and
it’s acceptable that we can change back” (Grace, 1998). Anna King from Akwesasne
commented on the importance of exercise. She said that “Exercise? Very important...you
have to be really determined to change your lifestyle, your eating habits, everything, your
enetgy levels. It has to be changed for you in order to get (control) of the diabetes you
have in your system now” (Ship and Judy, 1998). When asked what causes diabetes, “some
Elders think diabetes among Aboriginal people is caused by ‘a lot of things in the past - -
grieving’ from a lot of the hurt they have been through since Europeans got here” (Black,
1999). This explanation illustrates how stressful social environments can influence health

negatively.
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8. Healthy Child Development

Definition: The effect of parental and eatly childhood expetiences on subsequent health,
well-being, coping skills and competence is vety powetful. Children born in low-income
families tend to be more likely than those born to high-income families to have low birth

weights, to eat less nuttitious food and to have more difficulty in school.

Aboriginal child poverty is at an alarming rate in Canada. According to the Canadian
Council on Social Development, “52.1% of all Aboriginal children were poor...[and]
- Aboriginal children were four times motre likely to be hungry” than other children
(Canadian Council on Social Development, 2003). The appalling implications of poverty-

stricken children are outlined in the definition of healthy child development.

9. Health Services
Definition: Health setvices, particularly those designed to maintain and promote health, to

prevent disease, and to restore health and function contribute to population health.

Many Aboriginal communities do not have the same access to health care ot health care
professionals as non—Aborigiﬁal Canadians do. First Nation and Inuit have their héalth care
ptemiums paid for by the Federal Government. The First Nation and Inuit Health Branch
(FNIHB) of Health Canada determines the non-insured health benefits that they are
entitled to as a matter of policy, stemming from rights negotiated during the Treaties,
which nevertheless ate open to controversy and interpretation. These benefits are over and
above health care premiums and include prominently transportation, strips for diabetes,

medications in general, glasses, eye exams, etc. Metis people do not have any Treaty
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detived health be:t}eﬁts and they pay for theit pren;iums in the same wéy as other provincial
residents. Geogta?hic location creates disadvantage for many Aboriginal peoples. Many of
‘t‘hese people live in rural and remote locations, where access to health services is limited.
éultutal batriets to accessing health services, language, beliéfs, use of ttaditionai medicine,
distrust of non-Aboriginal professionals, and insensitivity by non-Aboriginal professionals

all ihtensify the problem.

10. Culture

Definition: Some persons or groups may face additional hea&h riské due ‘:t_o a socio-
economic environment, which is latgely determined by dominant culture values that
contribufe to the petpetuation of conditions such as matginalization, stigmatization, loss ot
devéluation of language and culture and lack of access to culturally approptiate health care

and services.

Rita Cooke férm Golden Lake discusses how “an awful lot of people just lost their culture
aﬁd are just trying to get it back... I know I did...they shipped me up to Spanish, up to a
residential school...I know some Indian but not fluently” (Ship and Judy, 199>8). Some
Nehinaw Cree people “noted that if such [Aboriginal] healing practices had continued,
there would undoubtedly exist ininiwimuskiki (medicine) that would be able to ‘kill’ the
sugar [diabetes]” (Bruyere and Garro, 2000). Like Ms. Cooke explains, it is impotrtant to
many Aboriginal people and others to retain their culture. Culture can create a support
network and a fecling of belonging that is important to a healthy lifestyle. Included in
cultural awareness and education may be the knowledge of traditional medicines that were

used in the past, which could be vital to dealing with diseases such as diabetes.
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When looking at the determinants of health, it is evident why Abotiginal peoples do not
have the same level of health as other Canadians. These determinants may provide some
ideas for research projects to try and reduce the burden on the health of Aboriginal

peoples. Pethaps with this, there may be a reduction in the rates of diabetes.

1.6.3 — Chapter summary
In order for the frelationship between western health care providers and Aboriginal
“approaches to health to sutvive, it is vital for both sides to communicate. A concerted
approach would be beneficial to both sides. Aboriginal people are facing an epidemic of
diabetes today; however one cannot ignote the other health threats facing many Aboriginal
people: AIDS, fetal alcohol syndrome, suicide, drug abuse, addictions, cancer, mental
illness, etcetera. Diabetes is only a specific piece of the larger puzzle. This is why it is
important to look at the determinants of health as they not only relate to diabetes, but to
the other diseases and social problems mentioned above. Limiting the batriers that
Abotiginal people face on a daily basis may not eradicate the problems, but it is probable

that it will better the status of health.

17 — Screening for prevention of type 2 diabetes — pros and cons

Over the past 50 yeats, thete has been an epidemiological shift in terms of the diseases
affecting Canadian populations. Within this time frame, there has been an emetgence of
chronic diseases such as cancer, heart disease, obesity and diabetes, and a reduction of the
impact of infectious diseases and starvation (Harris et al, 1997b).  The cost of diabetes

and its complications and the provision of care in 1998 for Canadians with this chronic
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disease (excluding our Abotiginal population)_ was estimated betwcen $4.76 and $5.23

billion USD (Dawson et al., 2002).

Although the current rates of diabetes are high in the dominant Canadian society, there
have been numerous studies that report that minority groups, sﬁch as First Nations people
(Young et al.,, 2000; Jacobs et al., 2000) have an elevated prevalence of this disease (Hartis -
and Easttman, 1996). Prevalence of type 2 diabetes tanges from 4.6 to 49.5% in Abotiginal “

communities worldwide (Harris et al., 1997b).

- Undiagnosed dial.)vetes refers to the existence of an elevated glucose levels that would meet
criteria established for type 2 diabetes, but has not been diagnosed by a phyéician (Young
and Mustard, 2001): Type 2 diabetes often remains undiagnosed for a number of years
because hyperglycemia develops gradually and is often not severe enough for the patient to
notice any of th‘e classical symptoms of diabetes (ADA, 2003a). It has been estimated that
between 6.3 and 8 million people in the United States have undiagnosed Type 2 diabetes,
which translates to 2.7% of the adults over the age of 20 (Harris and Eastman, 1996;
Young and Mustard, 2001; Harris, 1993; 2003). In the Diabetes Special Scrcenihg Project in
the James Bay Cree (Dannenbdum, 2001) and in a study conducted with the Oji:Cree
people in the Sandy Lake region of Ontario (Carpentier et al., 2003; Connelly et al., 2003;
Hattis et al, 1997b; Harzis et al., 2002), the incidences of undiagnosed diabetes in 1997
were 2.5% and 10.7% respectively (Dannenbaum, 2001; Hartis et al,, 1997b). As discussed
earlier (section 1.3) it is estimated that, on average, people have had type 2 diabetes for up
to 12 years beforebthcy are diagnosed (Hatris and Eastman, 1996; Hartis, 1993). Data also’
suggests that retinopathy can be present as eatly as 7 years prior to diagnosis v&.rith diabetes

and hyperglycemia (Hartis, 1993).
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fS})ch(tr question is: Is scr‘geningv for undiagnosed diabetes a worthwhile Veﬁture when
cdpsidering clinical outcomes, methods of scteening, éhd cost effectiveness? Both sideé of
thls argument \v111 be discussed, beginning with the disad_vantages of screening fot
undiagnosed diabetes, followed by the benefits of such screctﬁng and recommendations
“made by a) diabetés associations/panels and b) those brought forth through studies with

- Aboriginal communities.

1.7.1- Disadvantages of sctee'ning for diabetes

Alﬁough there is no atgument that diabetes is a serioué heal£h problem that affécts too
many people, it is debatable whether actively screenihg fori undiagnosed diabetes is
practical, feasible, or beneficial. The following table outlines seven principles used to assess
the value of screening for any medical condition. Generally, screening in “asymptomatic

pdpulations is approptiate when seven conditions are met” (ADA, 2003b).

o 32,




Table 1.7.1 - Is scteening for undiagnosed dxabetes beneficial?
(Taken from (ADA, 2003b)

1. The dxsease representsr an unportant health problem th’lt nnposes a slgmﬁcant
burden on the population.

2. The natural history of the disease is undetstood.

3. There is a recognizable preclinical (asymptomatic) stage duting which the disease can

~be diagnosed.

4. Tests are available that can detect the preclinical stage of the disease, and the tests
are acceptable and reliable.

5. Treatment after early detection yields benefits supetior to those obtained when
treatment is delayed.

6. The costs of case finding and treatment ate reasonable and balanced in relation to
health expenditures as a whole, and facilities and resoutces are available to treat
newly diagnosed cases.

7. Sctreening will be a systematic ongomg process and not merely an isolated one-time
effort.

With respect to diabetes, although conditions 1 through 4 are met, it remains unclear for
some critics as to how conditions 5 to 7 are met. For example, it has been stated that:
it is unknown whether the additional years of treatment that might be
received by individuals diagnosed through screening would result in
clinically important improvements in diabetes-related outcomes...[and]
there are no randomized trials demonstrating the benefits of early diagnosis
through screening of asymptomatic individuals (ADA, 2003b).
Iri_ terms of cost, evidence is not yet available that would suggest that community based
scfeening is cost-effective or could reduce complications associated with the disease in
otherwise healthy individuals (ADA, 2003b). Furthermore, no studies have been definitive
on the cost-effectiveness of preventing or delaying the complications in newly screened
individuals with prédiabetes (Sherwin et al.,, 2003). Some feel that Principle 6 (see Table
1’;_7.1) regarding “facilities and resources to treat newly diagnosed cases” and Principle 7

(systematic on-going process) will not be adequately met outside of institutions or large

managed health care organizations, ie. the resources are not available in community
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settings. This is also accomp;nied by a reduced likelihood that‘:'-people‘ who tested“positive
in thé screening process will “follow through” with required repeat testing to ensute test
results were accurate and truly positive, or with treatment when recommended by busy
practitioners or a health care system already struggling to cope with existing increasing

numbers of chronic diseases, including diabetes (ADA, 2003b).

One of the major criticisms regarding screening for previously undiagnosed diabetes is the
fact that there is no cure for diabetes, s0 why screen? It has been stated that screening for
diabetes and any other disease is only worthwhile when an effective treatment is available
(Hofer et al,, 2000). Given the very impetfect success in the treatment of individuals with
diagnosed diabetes and its complications, it is suggested that scarce resoﬁrces be directed
primarily at “secondary prevention”, given the high levels of evidence that this is effective
~in preventing or reducing the complications of diabetes (UKPDS, 1998a; DCCT, 1993).
Based on the lack of scientific cvidence currently available, community based screening for
type 2 diabetes, even in high-risk populations such as Aboriginals, is not recommended

(ADA, 2003b).

Thete ate futthe-r considerations - other than clinical outcomes, cost effectiveness, and
method of screening - to take into account. When determining if scteening is worthwhile
and beneficial, one must not forget to think of the social implications: How will an
individual or community react to their diagnosis of type 2 diabetes? Will this causc feelings
of stress, loss of hope, and helplessness within Aboriginal individuals or within their
communities? Potential harm from the diagnosis of type 2 diabetes should be considered,

as follows:
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Individuals can react negatively to whatever label they are given, and some

 may be discriminated against in the wotkplace or by insurets. Any
intervention can, of course, promote anxiety and be socially disruptive.
Finally, hazards resulting from the use of medications are always possible
(Sherwin et al., 2003).

1.7.2 — Benefits of screening for undiagnosed diabetes

. The documented rates of diagnosed and undiagnosed diabetes are of concern. There is
also a distinct cortelation between the health problems and diseases associz;xted with the
diagnosed and undiagnosed type 2 diabetes. For example, it has been shown that
hypertension is as prevalent in individuals with undiagnosed diabetes as it is in those with
known diabetes (Harris, 1993). Triglycerides are known to be noticeably elevated in pre-
diabetic individuals. Triglycerides have also been shown to be one of the strongest
predictors for coronary heart disease and death in individuals with diabetes (Harris, 1993;
Young and Mustard, 2001). The total-HDL cholesterol ratio, Alc, body mass index, waist-
hip ratio, and systolic and diastolic blood pressure are all elevated in people with
undiagnosed diabetes compared with normoglycemic individuals (Young and Mustard,
2001). These risk factors show a striking resemblance to the metabolic syndrome discussed
eatlier in this chapter. Furthermore, retinopathy is detectable 6.5 to 7 years before diabetes
is diagnosed and undiagnosed diabetes may exist for up to 12 years before diagnosis
(Hartis and Eastman, 1996). It has even been suggested that mortality rates may be higher

in undiagnosed compared with diagnosed diabetes (Harris, 1993).

When looking at all of the heightened risks undiagnosed diabetes patients face, it seems

evident than these people should be screened. Although there are reports stating that

35

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



screening is not economically feasible, supporters of screening conclude in their analysis
that eatly intervention will significantly reduce complications of diabetes and will prove to
be cost-effective (Hatris and Eastman, 1996). Reductions in complications related to
diabetes may prove the intcrv.entions to be beneficial in the face of the enormous stress
they alteady placed on the healthcare system (Sherwin et al, 2003). The methods with
which to intervene still remain unclear, and methods described in the recent literature do
not appear to be feasible in community settings for extended time periods. Section 1.7.3

desctibes the logistics of screening.

Prevention studies have recently been published that are cause for optimism. Type 2
diabetes onset has been shown to be preventable or delayed by lifestyle or pharmacologic
intervention in individuals with IGT, as shown recently by 4 published randomized
controlled trials (Pan et al, 1997; Lindstrom et al., 2003; Chiasson et al., 2002; Knowler et
al., 2002). The Diabetes Control and Complications Trial (DCCT) showed that near-
normal blood glucose levels can be attained and can therefore prevent the development
‘and slow the progression of microvascular complications of insulin-dependent diabetes
(Herman et al., 1995). The United Kingdom Prospective Diabetes Study (UKPDS) showed
that treatment of complications is more costly than intensive management to reduce or

prevent those complications in individuals with diagnosed diabetes (Gray et al., 2002).

Furthermore, trials of other interventions (statins, angiotensin ‘' converting “enzyme
, g g y

inhibitors, angiotensin receptor blockers...) that may delay or prevent diabetes are
presently in progress (Padwal and Laupacis, 2004). Therefore many suppotters of screening

for undiagnosed diabetes believe that “early detection and treatment can reduce the burden
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of the complications of diabetes” (Herman et al., 1995; Harris and Eastman, 1996). This
would include the costs associated with complications, which are the most expensive
aspect associated with diabetes care, particularly hospitalizations for renal and cardiac

complications.

It is tempting to believe there would be bepeﬁts to early diagnosis of IGT/IFG and
diabetes, such as the possibility of preventing micro-vascular complications that frequently
occur in patients with diabetes over time. It is less clear that an early focus on glucose
- abnormalities would prevent macrovascular disease (UKPDS, 1998b), as the interventions
that are l?eneﬁcial in overt type 2 diabetes are generally multi-factorial. Initiatives such as
the Diabetes Prevention Program (DPP) have described the advantages of screening for
prediabetes. Diabetes incidence was reduced by 58% using lifestyle intervention and by
31% using pharmacological intervention (metformin). Furthermore, compared to the
placebo group, lifestyle intervention can delay the onset of diabetes by 11 years, and
metformin by 3 years. The cost per quality adjusted life-years (QALY) for lifestyle
“intervention was $1100 USD, and $31 300 metformin. These interventions are cost-
effective in younger age groups; however metformin was not cost effective in those 2 65
years of age. Lifestyle intervention was more cost-effective at $16 000 per case of diabetes
prevented, compared to $32 000 for metformin. In this study lifestyle intervention was
shown to be “highly cost-effective”, and metformin was shown to be “generally cost-
effective” (Herman et al., 2005). Herman et al. say that cost-saving interventions should be
widely implemented because of their effectiveness and cost benefits as compared to
existing therapies. Interventions that cost less than $20 000 per QALY are said to be cost

effective, those costing between $20 000 and $100 000 are perhaps apptopriate, and
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interventions over $100000 are perhaps not the best use of resoutces ot a “Grade of D”

(Laupacis et al., 1992).

1.7.3 — Logistics of Screening

Regarding the logistics of screening, some suggest using tools regarding thé probability of
developing diabetes, such as the American Diabetes Association risk questionnaire, in
‘which a seties of questions are asked and a numerical value is produced. However, thete
have been several publications which criticize this questionnaire because of its' low
specificity (Rolka et al.,, 2001). The questionnaire’s ability to predict the risk of undiagnosed
diabetes has a reported sensitivity of 59-69% and a specificity of 34-46% (Herman et al,,
1995). A serious criticism is the fact that questioning regarding the individuals ethnic origin
is completely absent, while numerous studies conclude that people of certain minority
groups, including First Nations people, have an increased prevalence of type 2 diabetes.
One of the questions regarding physical activity (See 3.6.1 for questionnaite) can be
confusing to individuals. In addition, two of the seven questions require the individual to
have knowledge on their parents’ and siblings’ medical history in relation to diabetes, when
it is possible that the individual does not know if they have any family history of diabcté‘s

(Harris, 1993).

Screening with blood tests is mote sensitive and specific, although thiédepends on the
exact protocol used and the population prevalence. Official diabetes associations have
generally not recommended universal (population based) screening. Opportunistic
screening in physician offices in conjunction with periodic health examinations has been

recommended by various panels. Table 1.7.2 illustrates these details.
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Table 1.7.2 - Recommendations for‘(oppottunistic) screeniﬁg

PANEL or ASSOCIATION

-+ | Over 45 years (unless high-risk) — American Diabetes
SN S 7| Association (ADA, 2003b).
S * | Over 40 years (unless high risk) — Canadian Diabetes
Association (CDA, 2003b).

ADA - FPG or OGTT, community screening not
recommended (ADA, 2003b).

; /| CDA - FPG ot OGTT, community based screening
recommended in Aboriginal communities.

S e ADA — every 3 years (unless high risk) (ADA, 2003b).
Frequency of Screen’ing»

CDA — every 3 years (unless high risk) (CDA, 2003b)
FPG: Fastmg plasma glucose OGTT: Otal glucose tolerance test.

. The Canadian Diabetes Association Clinical Practice Guidelines for the Management of

Patients with Diabetes (CDA, 2003b) recommend that:

Recommendation # 1 — “All Individuals should be evaluated annually for type 2 diabétes

risk on the basis of demographic and clinical criteria [Grade D, consensus]”.

Recommendation #2 - “ More frequent and/or eatlier testing with either an FPG or 2hPG
in a 75-g OGTT should be considered in people with additional risk factors for diabetes,
ie. a first-degree relative with diabetes, member of a high-risk population (e.g. people of
Aboriginal, Hispanic, Asian, South Asian and African descent), history of IGT or IFG,
presence of complications associated with diabetes, vascular disease, history of GDM,

history of delivery of a macrosomic infant, hypertension, dyslipidemia, overweight,
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abdominal obesity, polycystic ovary syndrome, acanthosis nigticans; schizophrenia, [Grade

D, consensus]”

In a separate chapter on' Aboriginal peoples, the Canadian guidelines recommend (CDA,
2003c):

Recommendation #2 — There must be recognition of, respect for and sensitivity regarding
the unique language, culture and geographic issues as they related to diabetes care and

education in Aboriginal communities across Canada [Grade D, Consensus)

Recommendation #4 — Community-based diabetes screening programs should be
established in Aboriginal communities. Urban people of Aboriginal origin should be

screened for diabetes in primary care settings. [Grade D, Consensus].

1.7.4 — Screening for diabetes - summary

Universal population based screening is not yet recommended for diabetes because the
cost effectiveness of such a widespread intervention is unknown in the genefal population,
(Metzger and Coustan, 1998; CDA, 2003b). Therefore most experts recommend against
systematic screening for undiagnosed diabetes, because of the potential harmful effects of
labelling, discrimination, and sense of helplessness in an individual that may be induced in
the absence of proof that this would be medical benefit. However communities ot groups
with a high prevalence, such as ethnic groups or Aboriginals, are encouraged to undertake
. screening projects for their members if so desired. The method of screening should also
be decided by the community members and/or leaders in conjunction with health care
professionals, in consideration of costs and practicalities such as availability of labs,

transportation, or even more importantly, follow up.
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Health practitioners have the knowledge and technoiogy to screen for a disease‘ that is the
leading cause of blindness, end-stage tenal disease, and lower-extremity amputations.
Although thete may be individuals who experience more harm than good by learning of
their previously undiagnosed diabetes, the decision of whether or not Aboriginal people
should learn of their status should not rely exclusively on episodic, incident driven care,
such as is common in the present health cate system. Systematic screening should be

considered. Aboriginal people should be involved in the decision making process.

Resources to undertake this and other important diabetes initiatives are now becoming
available in Canada through the Aboriginal Diabetes Initiative (ADI). In view of the
interest of r;lany Aboriginal people in understanding and tackling this problem of diabetes
it is reasonable to explore the feasibility of strategies for individual or population based
screening because of the presumed high prevalence of undiagnosed diabetes and

IGT/IFG.

1.8 — The role of portable technology

In Edmonton, the role of portable technology could be considered less important than in
Fort Chipewyan, a fly in community in the north of Alberta. Small communities cannot
support standard laboratorties, so intermittent testing with relatively small and inexpensive
pottable technology is appealing. Other reasons for portable technology include: funding
~ for staff and resources are limited, and few knowledgeable staff to perform testing are
available. For these reasons, portable technology is a feasible alternative for rural screening

projects. These projects require equipment that is small enough to be transported in
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vehicles such as vans, —and they need to be lightweight, durable, withstand temperature

changes, and most impottantly be effective in the tole they are required.

Portable technology has come a long way in the past two decades. Equipmenf is available
that is faster, smaller, and more accurate. Hoﬁrever accuracy needs to be comparable to
standard laboratory methods and as such quality control programs are required. An in-
depth explanation of the portable technology and the quality assurance program used in

the BRAID study is presented in the methods section (Chapter 3).

As far as tests to diagnose diabetés mellitus and IGT/IFG, the oral glucose tolerance test
(OGTI') is regarded as the gold standard, although this is not without controversy
(Engelgau et al, 2000; Gabir et al, 2000) The fasting plasma glucose has been
recommended, However, because of its simplicity as compared to the OGTT (CDA,
2003b). An Alc test, which is also simple and requires no fasting, has also been suggested,;
however, as of yet the test is not well standardized in its performance (Rohlfing et al,
2000b). The Alc is a well-established biochemical marker of diabetes control over a long
time period compared to the fasting glucose. The DCA 2000° by Bayer which measures
the Alc is an analyzer that has been used in multiple centres around the world (Shephard
and Gill, 2004). This tool, which is small and portable, can be used in rural and remote
communities where access to health care services is limited. The Cholestech LDX® has also
been utilized around the world for measurement of lipids and glucose (Shephard and Tallss,
2002). Both of the analyzers mentioned here are practical and easy to use. Some of the
Aboriginal health care workers involved in the projects have commented on the ease and

simplicity of use. Training for the technology is simple and only requires a few hours.
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V:None‘of tﬁese a_/na_lyzers‘,can be used in the field and bé expe}:_ted td worl;::'_peffecﬂy th(':.
enme ‘time. For this reason we émploy an extensive quality assu:'rance procecﬁ;re Wﬁich is
detailed in the methods Seétion. The OﬁeTouch® Ultra® capillary i)lood glucose meter was
used in éne of the projects in addiﬁon to the DCA 2000° and Cholestech LDX®. Details

and figures of the analyzers are also shown in the methods section.
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| }fChapt.ér 2




ﬂypothesis 1

Portable technology will be compatable to stand:i_rd laerathf- 'méthods fordetcxmmauon

| of diabetes and prediabetes (IFG)

“Hypothesis 2
The ptevalence of diabetes, prediabetes, ‘diabet:'e_s and cardiovascular disease tisk factots,

and the metabolic syndrome will be higher in an opportunistic screening program (SLICK

and MDSI) as comparéd to a population based screening program (BRAID).
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3.1-The nfojects explained — The SLICK, MDSI, and BRAID projects

Three projects will be utilized for the analysis in this research. All projects are concetrned
with Aboriginal peoples in Alberta, either with First Nation people on First Nation
reserves, or Metis people living on Metis settletﬁents ot in remote areas of Alberta. The
three projects are named SLICK, MDSI, and BRAID. This secdon will attempt to briefly
desctibe each of these projects. The three projects | have: travelled tQ numerous

communities in Alberta.

S.i.l — The SLICK project— Screening for Lin;bs, I-eyes, Cardiac, and Kidneys
The SLICK Project is a University of Alberta - Aiberta First Nations initiative that aims to
 reduce the burden of diabetes among Fitst Nations communities in Alberta by providing
access to a comprehensive, coordinated, and integrated screening program for limb, retinal,
cardiovascular, and renal complications of diabetes. The SLICK project commenced in
2001 and involves the deployment of two mobile vans equipped with screening staff and
portable testing equipment to all 44 Alberta First Nations communities. Screening of
clients with known diabetes includes retinal photography, and lab testing for glucose, Alc,
lipids and microalbumin. Although initially conceived as a program to screen for
complications of diabetes, consenting individuals wishing to be scteened for‘diabetes are
pre-screened with portable technology and a pré—speciﬁed protocol (see Figure 3.1.2). Thus
the SLICK project is an opportunistic screening project that screens volunteers wishing to
be scteened for diabetes. A specialized team travels to First Nation communities
transporting portable testing equipment. The exclusion criteria used in this project are

shown in Table 3.1.1. The program provides relevant education and counselling in
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conjunction with scteening activities. The Alberta Aboriginal Diabetes Initiative is being
déployed simultaneously, and both programs are coordinated by the Implémentation
Committee of the Aboriginal Diabetes Initiative ICADI). The SLICK program is designed
to increase awareness of diabetes complications and their management, as well as increase
| services. Intermediate goals include client empowerment, and increased identification of
complications. It is hoped that the achievement of these short-term and intermediate goals
will eventually lead to the long-term outcome of decreasing the burden of diabetes among
First Nations populations. The SLICK project is curréntly funded by Health Canada. Dr.

Ellen Toth is the principal investigator from the University of Alberta.

3.1.2 - The MDSI ptroject — The Mobile Diabetes Screening Initiative

In May 2003 Health Minister Gary Mar (Alberta) announced the 10 year Alberta Diabetes
Strategy, comprising four cornpénents of which one was to provide resources for
“sdeening for diabetes and it’s complications” in Aboriginal ‘off reserve’ and remote
Albc;ta communities. The MDSI project is similar to the SLICK project in respect to
screening for diabetes. It is also an opportunistic screening program, screening volunteers
who ate interested in being screened. A specialized team travels to Metis Settlements and
other remote communities in a van transporting portable testing equipment. Screening of
clients with known diabetes includes retinal photography, and lab testing for glucose, Alc,
Hpi&s and microalbumin. Consenting individuals wishing to be screened for diabetes are
pre-screened with portable technology and a pre-specified protocol (see Figure 3.1.2). The
exclusion criteria used in this project are shown in Table 3.1.1. Individual counselling is

provided to all clients by a diabetes educator. The majority (~70%) of individuals who visit
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Qle MDSI van have not been previously diagnosed f()r diabetes. Dr. Ellen Toth is also the
ptincipal investigator of thls project. |
3.1.3 — The BRAID project - Believing we can Reduce the Abotriginal Incidence of
Diabetes ‘ |
The BRAID project is a unique project that is exclusively catried out in a single First
Nation community in northern Alberta. This project’s main focus is to scteen the entire |
community over the age of 6 that have not been previously diagnosed with diabetes. This
project is different from the SLICK and MDSI project in that it is a population based
screening project. This project actively encourages all the members of the community to
come and be screened to try and get an accurate representation of the population. The
project utilizes health care centre staff (in the community) to recruit individuals to the
screening project. The exclusion critetia are similar to the SLICK project and the MDSI
project (see Table 3.1.1). The BRAID project screens clients for diabetes using portable
technology which will be discussed later in this chapter. Individuals who consent to being
screened go through a series of stations, as shown in Figure 3.1.2, where testing of blood
glucose, Alc, lipids, and anthropometric measutements are done. All individuals who ate
screened received counselling on their results. Each individual then has documentation
sent to either (and or all): A. themselves, B. theitr nurse or health centre, and C. their
doctor. The BRAID project is one of only a handful of community diabetes screening
iniatives in Canada’s First Nations. Dr. Ellen Toth is also the principal investigator of this
~ project. This project is partially funded by the Aboriginal Diabetes Initiative (ADI) and the

University of Alberta.
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Table 3.1.1- Exclusion critetia for the SLICK, MDSI and BRAID projects -

‘Exclusion Criteria .

I kljnderkAge 6

Inability to give consent

‘Documentation of Diabetes (FPG > 7.0mmol/L or Random >11.1mmol/L)

| Prediabetes (IFG > 6.1mmol/L, ot Random > 7.8mmol/L)

Medications for Diabetes

Insulin for Diabetes

Pregnancy

< 6 weeks post partum

Foreshortened Life Expectancy (<12 months)

Hospitalization, ot any stress (<1 month ago)

Use of Corticosteroids (< two weeks ago)

Note: Individuals who were > 6 weeks post partum and had gestational diabetes were screened.
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~ Figure 3.1.2 = The SLICK, MDSI, and BRAID projects

1. Health Centte or Community Reception

NG

§

8. Education and Follow-up —
Administer risk questionnaire.

0o

4. Anthropometric parameters — height,
weight, waist circumference, blood pressure.

: 6. Results Output —Data Entered

g

5. Labotatory tests — blood glucose, Alc
lipid ptofile (HDL, LDL, TC, TRG).
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3.2 - thics

Before obtaining appropriate permission from individuals and organizations the BRAID
study underwent an extensive ethics review with the Health Research Ethics Board
(HREB) at the University of Alberta. The SLICK, MDSI, and BRAID projects have their
own separate ethics approval to work with their respective communities. Ethics approval
was obtained simultaneously and in discussion with Health Ditectors and/or Chief and
Council in First Nations Communities, and approptiate persons or committees in Metis
settlements who were contacted and asked to verbally and/or in writing provide approval
and cooperation with the research. The ethics approval for the BRAID study is attached as
“Appendjx 2. Once the respective community approval was received, and the projects
implemented, each individual is asked to read an information sheet and consent to the
SLICK, MDSI, or BRAID projects (attached in Appendix 3). The main aspects of the
individual consents pertaining to research are the permission to enter the results in a
database (computer), and the permission to send relevant clinical results to caregivers
(nurses or physicians). Permission for aggregate analysis is also important. Individuals can,
upon request, receive “health services” screening for diabetes, and withhold consent for‘

research.

3.3 — Collection of data

After informed consent is discussed, each individual is assessed with respect to whether
they meet the exclusion criteria (see Table 3.1.1). In a small number of cases, where
exclusion criteria applied, “health services” were carried out if clinically reasonable. These
individuals were not included in the analysis of this study. Individuals that were not

excluded were then passed on to another station where they had anthropometric
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incasui:ements taken. The results were rgcorded ona tepotf sheet b‘that was created on;:c the -
individual had consented (see Figurc 3.3.1), (the SLICK and MDSI projects had similar
report shéets). Height was measured in meters using a standard height scale (Road Rod 214
froﬁl Seca); \veights wete recorded in kilograms by a standard dial weigh scale (Health o
 meter®) already present in the health centers. Body mass index (BMI) was calculated
| (automatically by the database) by dividing the weight in kilograms by the height squared
(kg/ m?). Waist circumference was measured, in centimeters, using a standard measuring
tépe (Ptym-Dritz Corporation) at the iliac crest. Blood pressure was taken using a standard
professional adult sphygmomanometer (A.M.G. Medical) always in a supine position. For
children or other individuals with smaller upper arm circumference, a childrens blood
ptessure cuff was used. Once these measurements were taken individuals were asked to
proceed for blood testing. All three projects used the Cholestech LDX® analyzer
(Cholestech Corporation) for measutement of blood glucose (fasting or rax;dom), high
dénsity lipoprotein (HDL cholesterol), low density lipoprotein (LDL cholesterol), total
chélesterol (TC), and finally triglycerides (TG). If a random blood test was done
(individual being. tested had any food or drink within the previous 8 hours) their
triglycetide and low density lipoprotein values were disregarded, since these tests are not
reliable in a random state. The DCA 2000® analyzer (Bayer diagnostics) was used for -

measurement of hemoglobin Alc (Alc), which is not affected by the random state.
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Figure 3.3.1 - Patient repott sheet for the BRAID Project

‘ 1he BRAID Pl’OjeCf

Believing we can Reduce Aboriginal Incidence of Diabetes
Collaboration between (removed for privacy) First Nation, Aboriginal Diabetes Initiative,
and University of Alberta

- RESULTS FORMS (1) -

- Male/ Female

Date:

Na'h‘lc_"' 'v
(last, first, middle) -

‘Date of Birth. .~
(month/day/year) " -

'~ CLINICAL ASSESSEMENT - . American
R R R VAL L SN . » " Diabetes
Height (cm) Association’ -

 Risk -
" Assessment
.. Score*®

Weight (kg)

Waist Circumference (cm)

Blood pressure

Time last ate

BMI (see chart in index)

BLOOD 9 Results Target
Triglycerides (fat that you eat) Less than 2.3
Total cholesterol Less than 5.2
Blood glucose Meter | Cholestec | T ess than 6.1 for fasting
Less than 7.0 if after meal

HDL (good cholesterol) Over 0.9
LDL (bad cholesterol) Less than 3.4
Hemoglobin Alc (diabetes control) Less than 6.1 %
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RESULTS FORM (2) -- Please refer to the Results lntclplctatlon Guide

section for guidance

1. Clinical Interpretation:
0] Obese (BMI over 30) [ Overweight (BMI 25-30) LI Hypertensive

Notes

2. Lipid Interpretation:
O High LDL [0 High TG + Low HDL
[ presumed normal [ uninterpretable

Notes
3. Glycemia Interpretation:
O Presumed diabetes [ possible IGT / IFG
] presumed normal [ uninterpretable
Notes
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3.4 — Quality Assurance

Prior to blood collection, a strict quality assurance (QA) procedure is completed on the
Cholestech LDX®, and the DCA 2000® analyzers. This QA procedure is completed in
cooperation with Canadian External Quality Assurance Laboratories (CEQAL, Vancouver
- B.C). Figure 3.4.1 and Figure 3.4.2 shows the process for the QA. The analyzets ate tested
before they are used in the field (by CEQAL) to make sure all instrumentation is
functioning. Once the analyzers were initially sent to Edmonton, a wotkshop was
established for all those working with the technology. All staff had two full days of
education along with hands on use with the technology. The procedure was explained and
all the machines were distributed accordingly. Each project has separate analyzers. The
instruments are handled with utmost care because of the delicate instrumentation present
in the analyzers. The analyzers do not have an expiry date associated with them, but the
reagent cartridges that are used to test the blood expite within three months. Once the
reagents are obtained (from a local warehouse that orders and stores the reagents), they are
transported on ice (Cholestech LDX® reagents), and at room temperature (DCA 2000°
reagents). The Cholestech LDX® reagents must be stored at 2-8°C, until they are ready to
use. Once they are removed from refrigeration and placed at room temperature the
reagents are only valid for 30 days. The DCA 2000® reagents can be stored at 2-8°C for 1
year, but once placed at room temperature are only valid for 3 months. Both reagents are
only used when they have reached room temperature (17-25°C), as recommended by the

manufacturers.

In addition CEQAL provides conttols. These are samples of blood taken from a venous

puncture in the laboratory, and analyzed by CEQAL in Vancouver, CEQAL then
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compéres ‘their results to an external laboratoty in Minnesota, which once completed,
establishes the critetia for the QA (shown in Appendix 4). Once CEQAL tests and
analyzes the results they establish reference values or a “valid range” for the analyzers.
Each analyzer has a “valid range” that the QA must satisfy. QA is petformed before
screening any individual, and at the end of the day it is repeated. Critcrja for the QA have
reference values for 5 variables (Alc, glucose, total cholesterol, HDL cholesterol, and
triglycerides). Fot each variable there is an “orange” value referring to the lower scale
criteria, and “pink” refetring to the higher scale criteria. After the control sample is run
and the output has been obtained, the results for the DCA 2000% are recorded in a QA
binder. For the Cholestech LDX® a further step is necessary. The Cholestech LDX® needs
a correction spreadsheet called the “Cholestech Regression spreadsheet”. Fach analyzer has
its own specific regression spreadsheet (provided by CEQAL). Results that are obtained
are corrected by entering in the raw data output from the analyzer into the regression
spreadsheet. The spreadsheet automatically corrects the raw data, and labels it “corrected
data”. This corrected data is then used to assure that the machines are working within the
“valid range”. If the results for the QA are not valid the first time, they are to be repeated
once more. If the results are not valid a second time, a technician is phoned and a problem
treport and trouble shooting procedure is completed. If the results are in the “valid range”,
- screening commences. This process is then repeated after the last individual is screened for
that day. Again if there are any problems they are to be handled in a similar manner as
‘mentioned pteviously. If the QA results do not fall in the approprate reference range at
tﬁe end of the day, the results for that day are to be discarded (however this did not occur

in any instances). The Cholestech LDX® correction process is completed for every
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individual scteened in the three projects using the same tegression spreadsheet used in the

QA

Figure 3.4.1 - QA procedure priot to utilization of analyzers

.~ DCA 2000 & Cholestech LDX analyzers purchased

l

. CEQAL - Instrumentation Check

l

Y DS R | 2 day workshop for project
S o employees (by CEQAL)

l

Analyzers
distributed

MDSI | | BRAD
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Figute 3.42-QA ptocedﬁtes from community to the individual.

Collect Reagents and Controls for Screening (Edmonton)

Y

‘Travel to community*

v

Set up analyzers in community facility

.2

Begin testing controls on DCA 2000® & Cholestech LDX® Analyzers

DCA 2000% valid results?

N

. Yes No
Cdmmgnce Run controls again.
Screening
for A1C 3,
Valid results?
Yes No
el &
Commence
Screening Call CEQAL for
for A1C assistance and
troubleshooting

v

No screening unless
problem is fixed

Cholestech LDX® results

v

Results converted on
regression soreadsheet

v

Valid results?
D W
Yes No
Y L 2
Commence Run Controls
Screening again
for glucose I
& lipids
Results converted
on regression
spreadsheet
v
Valid results?
VAR
Yes No
/ v
Call CEQAL for
Commence assistance and
Screening troubleshooting
for glucose
& lipids v

No screening
unless problem is
fixed

* Analysers are transported with the SLICK and MDSI projects (in vans), whereas
they are kept in the Community in the BRAID project. ‘

59

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The ;:ontrols that were used in the three projects were shipped (frozen, and on ice) to a
watehouse in Edmonton. Controls wete obtained by staff from the projects before every
trip, ot screening visit was planned. These controls were kept frozen (<-10°C) while
transported to communities, and while stored in community health centres. Once the
controls wete thawed, they could not be frozen again, and they were to be used within 3

. days of thawing.

Once scteening is completed in a community, the QA rvesults: are entered into vérious
spreadsheets (created by CEQAL) and emailed to CEQAL. CEQAL provides detailed
feédback on the function of the analyzets. If an).,r problems are occurring CEQAL provides
feedback as to what actions need to be taken. The DCA 2000° analyzer operates with a CV
of 2.5% and an average bias of 6.19% for a total berror of 12.1%. Total cholesterol, HDL
cholesterol, triglycerides, calculated LDL and glucose ate all measured using a single testing
cassette on the Cholestech LDX® analyzer. The performance characteriétics for these tests

on this analyzer are shown in Table 3.4.1:

Table 3.4.1 - Performance Characteristics for the Cholestech LDX® Analyzer

Analyte CV (%) | Average Bias (%) | Total Error (%)
Total cholesterol | 2.68 0.86 6.1
HDL, cholesterol * 1.95 -0.06 3.9
‘Triglycerides - 2.38 -0.66 5.3
Glucose 1.97 -2.75 6.6

These petformance characteristics are similar to those that are currently being achieved at
major testing centers in urban communities, as assessed by the CEQAL. Thus, in our

analysis we plan to use the Cholestech LDX® determined fasting glucose as the “standard” :
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3.5 — Biochemical Measurements

When blood collection is to begin, the individual is asked if they have washed their hands;
~additionally a health care professional sanitizes the finger that will be utilized for the
puncture with a Webcol® isopropyl alcohol sterile swab (Kendall). Only one capillary
puncture is done for the testing (in some instances whete motre volume of blood is
required another puncture is done). We utilize the Accu-Chek Safe-T-Pro (Roche
Diagnostics) lancet for all blood testing. The depth of the puncture can be adjusted on
these pen-shaped tools for the various skin thickness of the individual being tested. Once
the puncture has been administered the first blood droplet is discarded using a stetile
cotton swab. The subsequent blood is collected for the DCA 2000°. This is done by using
the capillary holder (Figure 3.5.1). This holder uses capillary action to collect 1uL of blood.
Then the Cholestech LDX® analyzer sterile capillary tubes (see Figure 3.5.2) are used to
collect blood for this test. These capillary tubes collect between 45-60ul. of capillary whole

blood (although venous whole blood could be used).

AlC

The DCA 2000° Analyzer utilizes an immunoé:hemical technique for tnéasuring HbA,c.
~ The blood is loaded onto the reagent cartridge shown in Figure 3.5.2. A monoclonal
antibody reacts specifically with an amino acid sequence on' the A,; molecule. A is
formed by the non-enzymatic glycation of the N-terminus of the beta-chain of H-A; The |
concentration of HbA,. and total Hb are measured and the ratio is reported as percent ‘

HbA,.
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Glucose

For measurement of glucose the Cholestech LDX® utilizes the glucose‘ oxidase method.
Glucose oxidase catalyzes ‘the oxidation of (beta)-D-glucose to D-gluconic acid and
hydrogcn petroxide. The quantity of hydrogen peroxide is measured by a colour change
- when reacted with a chromogenic oxygen teceptot. The glucose concentration in the blood

is detived from this colour change. This reaction is shown in Equation 3.5.1.

Equation 3.5.1 — Measurement of Glucose using the Cholestech LDX

glucose

b—D~Glucose+ 0, —2¥%¢_5 0 — D — Glucolactone + H,0,
2H,0, +4AAP + TOOS —224¢ 5 Quinoneimime dye+ H,0

no colour purple colour

Total Cholesterol and Triglyceride

These two predictots of cardiovascular disease are measured enzymatically using a Trinders
indicator system with' N-ethyl-N-sulfohydroxylpropyl-m-toluidine sodium salt (Trinder,

1969).

HDL Cholesterol

HDL ﬁeeds to be separated from other lipoproteins prior to analysis. The cholesterol is
isolated using dextran sulphate/ ﬁagnesium acetate (\Warnick et al., 1982). The remaining
filtrate, which contains the HDL cholesterol, is moved to the HDL cholesterol reaction

- pad where it is measured enzymatically as above.
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LDL Cholesterol}"v
" LDL Cholesterol is calculated using the formula sliown in Equations 3.5.2. This is known
as the Friedewald formula, and it provides an adequate estimate of the LDL cholesterol
(Friedewald e# a/, 1972). It is important to note that triglyceride concentratiohs must be
urider 4.5 mmol/L. This is one of the reasons why fasting measurements are preferred

during lipid screening,

Equation 3.5.2 — The Friedewald formula for LDL cholesterol

Triglyceride

- LDL Cholesterol = Total Cholesterol — HDL Cholesterol — 55

The Cholestech can analyze concentrations within the following ranges: total cholesterol
2.6 to 12.9 mmol/L, triglyceride 0.5 to 7.3mmol/L, and HDL cholesterol 0.4 to 2.6

mmol/L.

For the SLICK and MDSI projects, the blood "_collection phase is now completed. Every
individual is then asked to proceed to the ﬁcxt station to wait for their results to be printed,

interpreted, and then ﬂﬁally discussed.

In the BRAID project we have a unique addition to the assortment of tools that have been
mentioned previously. We utilize the OneTouch® Ultra® (LifeScan) blood glucometer
(Figure 3.5.3) as an additional measure of glycemia. Each glucometer is coded to the

correct test strip lot number, and is then verified to be working propetly using the quality

63

Reproduced with permission of the copyright owner. Further reproduction prohibited without perrhission.



assurance method that is provided with each machine. New lots of test strips arc opened
ex;ery 3 months. All strips are stored at room temperature, and are nevef left exposed to
light or surrounding environment. Once this step is done, health cate staff in the BRAID
project collect blood for the glucometer using a OneTouch® Ultra® test strip (sce Figure
3.5.3). The blood for the glucometer is directly collected onto the strip which has been
loaded into the glucometer before any sample has been absorbed. The test strip utilizes
1ul. of blood. Following this, the blood was collected for the DCA 2000® and the
Cholestech LDX® analyzers. A sterile cotton swab is then administered to the finger where
the puncture had taken place. The individual being tested is then asked to place pressure on

| this finget until the bleeding has ended.

Now that the blood is collected, the next phase is to administer the blood into the reagent
cartridges for the Cholestech LDX® and the DCA 2000° analyzers. For the DCA 2000°
the capillary holder (shown in Figure 3.5.1) is then placed into the reagent cartridge (Figure
3.5.1). This reagent cartridge is then placed into the DCA 2000® analyzer (Figure 3.5.4),
where the results will be analyzed and displayed. Once the reagent cartridge is loaded for
the DCA 2000°, the reagent cartridge for the Cholestech LDX® is loaded into the analyzer
(Figure 3.5.5). The DCA 2000® takes 6 minutes to complete, whereas the Cholestech
LDX® takes approximately 4 minutes to complete. The DCA 2000° Alc determines both
the concentrations of the HbA1c molecule and the total haemoglobin. The ratio of these
two quantities is expressed as a percentage HbAlc (Alc). Figure 3.5.6 gives an overview of

the collection procedure.
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Figure 3.5.1 — Capxllaty holdcr, and reagent cartndge for the DCA 2000° analyzer
(Bayer diagnostics)

Flgure 3.5.2- Capxllary tubes and reagent cattndge for the Cholestech LDX®
analyzer (Cholestech Corporation)

n absorbent pad
n glass capillary
‘ latching mechanism
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Figute 3.5.3 - OneTouch® Ultra glucometer® (LifeScan) and test strip
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Fi_gure 3.5.5 — Cholestech LDX@analyzer (Cholestech Cdrpotation)

| LIQUID CRYSTAL DISPLAY

DATA BUTTON, %>
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*‘Figut‘e 3.5.6- Schématic ovet{(iew of blood collection And aﬁalysis‘

Collection finger sanitized

A

Finger punctured

A

“First drop of blood
' discarded

Y

1uL collected in capillary
holder for Alc (DCA 2000%)

Y

< 45-60uL collected in capillary tubes for
| glucose and lipids (Cholestech LDX®)

zo=-Hamrroa

Blood from Cholestech LDX® capillary
tubes loaded onto reagent cartridge and
loaded into analyzer. Results in 4

n=n 2

Y.
Blood from DCA 2000® capillary
holder loaded into reagent -/
cartridge and next the analyzer.
Results in 5 minutes
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3.6 ~ Data collection, counselling, and education

Once the results have been printed and displayed, the data is collected and enteted into a
computer. The data for the DCA 2000® does not have to be corrected and is therefore
directly entered onto each individuals chart immediately. However the data for the
Cholestech LDX® must be corrected, using the same procedure use for the quality control
discussed previously. Data for each patient is entered into the “Cholestech LDX®
regression sheet” and is converted. Finally, this data is then entered onto each individual’s
chart. Now that the blood collection and results have been completed, a health care
professional reviews the data and then discusses these results with the individual who is
being tested. During this discussion a brief educational session on nutrition and lifestyle is
completed. Also administered at the time (BRAID and MDSI projects only) is the seven
question “American Diabetes Association Risk Questionnaire” (ADA Score) as shown in
Figure 3.6.1. The questions asked relate to the individuals BMI, age, physical activity,
mothers with high birth weight offspring, and genetic precursors to diabetes. Each
question is given a score, and then once the questionnaire has been administered the scores
are summed. A score of 10 or greater places an individual at higher risk for having
undiagnosed diabetes (Table 3.8.3) Three additional questions are being asked (see
questionnaire Figure 3.6.1), to determine any influence of heredity, medications, or history
of‘gestational diabetes in women on the frequency of diabetes. These values were not
scored, rather answered as yes or no. Individuals have the option to receive a copy of their
results immediately, or have them sent to them by mail. Individuals can also have results
sent to a family doctot, and/or the local health care centre. All individuals with significant

abnormal findings were referred and encouraged to see their doctors.
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Figure 3.6.1— American Diabetes Association Risk Questionnaire and additional
BRAID project questions.

<he BRAID pr Ojec

If the client answers YES to any of these questions, they receive the appropriate
point(s).

ADA Risk Questio

| nnaire
"~ Question R

1. (For women) have you delivered a baby weighing more than 9 1
pounds (4 kg)?
2. Do you have one or more siblings (brother or sister) with 1
diabetes?
3.> Do you have one or more parents with diabetes? 1
4. Body Mass Index of more than 27 (as previously calculated) 5
5. Less than 65 years old and little or no physical activity in most 5
weeks?
6. Between the ages of 45 and 64? ] 5
7. Over 65 years old? 9
Total
" Questionnaire - -~ Yes/No -~ - - Additional Info . ~
Medications (lipids, Hg, other) Please list:
Grandparents with Diabetes?
Gestational Diabetes Date:
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3.7 — Statistical Analysis

All analyses were carried out .using ‘SPSS 13.0 statistical software, unless otherwise
mentioned. Data was collected until June 30 2004 (with the exception of SLICK which was
collected until July 2003) into three separate databases. These databases were then
amaigamated into one single database called the “BRAID database”. This dataset was
‘eventually imported into SPSS and analyzed. Simple frequency distributions were
completed on all of the data collected. Linear and logistic regression modelling was carried
out on certain risk factors to determine their relationship to diabetes and prediabetes.
Categorical variables such as those relating to familial contribution and gestation diabetes
WC;TC analyzed using a chi-square and logistic regression analysis. Multiple regression
analysis was conducted to illustrate the contribution of each continuous variable to glucose.
ROC (receiver operating characteristic) analysis was carried out on the DCA 2000° Alc
compating it to the standard (fasting Cholestech LDX® blood glucose) used in this thesis,
which was used for the diagnosis of diabetes and prediabetes. A further ROC analysis was
done in the BRAID project with the glucometer and comparing it to the standard
Cholestech LDX® glucose. An independent t-test was petformed to compate the means of
the continuous variables between two groups. The SLICK and MDSI projects were
grouped in to an “opportunistic” group, and the BRAID project is referred to as the
“population” group. This analysis describes any significant differences between
oia_portunistic screening and population based screening in this study. The prevalence of
the metabolic syndrome was computed only on individuals who had the five risk factors
(see Table 3.8.3) collected and were 2 18 years of age. The prevalence of the condition was

compared between the two groups. Summary of the analysis conducted is displayed in

Table 3.7.1 below.
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Table 3.7.1 - Analyses conducted

Hypothesis | Data Fields Requited | Data Soutce | Analyses
Diagnostic 1. Fasting Cholestech 1. BRAID, MDSI, | 1. A1c ROC
Accuracy LDX® Glucose SLICK
2. Glucometer ROC
2. Fasting OneTouch® 2. BRAID ‘
Ultra® Glucometer
Glucose 3, BRAID, MDSI,
SLICK
3. Alc (DCA 2000)
Prevalence 1. Fasting Cholestech 1. BRAID, MDSI, | 1 - 11: Frequency
of: LDX® Glucose SLICK disttibution on data
Undiagnosed | 2. Blood Pressure 2. BRAID, MDS], | 1-6: Lineat regression
DM SLICK analysis for the
3. Lipid Panel continuous variables
IFG 3. BRAID, MDSI, | and logistic regression
4. Waist Circumference SLICK for the categorical
Metabolic variables.
Syndrome 5. BMI 4, BRAID, MDSI,
SLICK 1-6: Analysis of
Risk Factors | 6. Age Covariance - for test
5. BRAID, MDSI, comparison between
7. Gender SLICK

8. Gestadonal Diabetes
9. Parental Diabetes
10. Siblings with Diabetes

11. Grandparents with
Diabetes

6. BRAID, MDSI,
SLICK

7. BRAID, MDSI,
SLICK

8. BRAID, MDSI
9. BRAID, MDSI

10. BRAID,
MDSI

11. BRAID,
MDSI

groups (opportunistic
vs. population based).

8-11: Chi-Square
compatisons for
determination of
association.
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3.8 — Diagnostic Critetia

Diagnostic criteria for classifying individuals based on glycemia was taken from the
" Canadian Clinical Practice Guidelines (Canadian Diabetes Association Clinical Practice
Guidelines Committee, 2003b). The ctriteria ate shown in Table 3.8.1.

Table 3.8.1 — Diagnostic criteria for glycemia (Canadian Diabetes Association Clinical
Practice Guidelines Committee, 2003c)

- Critetia ‘- Defining level 3
Noﬁfxal . ‘Fasﬁng < S.7h1mol/L
Prediabetes (IFG) Fasting: 2 5.7 < 7.0mmol/L

Fasting: 2 7.0mmol/L
Diabetes
Random: = 11.1mmol/L

An Alc standard for the diagnosis of diabetes has not been clearly established. For' the
purpose of this study we are using the following criteria for Alc suggested by Rohlfing et

al. (Table 3.8.2) (Rohlfing et al., 2000a).

Table 3.8.2 — Alc criteria for the BRAID study

- Critetia |- - Defining level
‘:";NO‘lfma,l L T | < 5.5%
"Upper limit of normal (1SD) > 5.5% < 6.1%
High risk (2SD) > 6.1%

SD: Staﬁdard deviation

The metabolic syndrome has gathered recent interest in the literature (discussed in Chapter
1.5). The risk factors associated with the condition are shown in Table 3.8.3. If an

individual has three ot more of the risk factors mentioned, they have the metabolic
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syndrome as defined by the National Cholesterol Education Program (2001)‘. The risk
factors were collected in all three projects; however only individuals who wete tested for at
least 4 of the 5 critetia wete included in the analysis. A simple frequency distribution for
the criteria was done using SPSS to calculate who had the risk factors, and how many were
positive for the syndrome. Logistic regression modelling was then done (using SPSS) on
each of the risk factot of the metabolic syndrome to determine the specific relationship to

diabetes and prediabetes.

Table 3.8.3 — Criteria for the metabolic syndrome (= 18years)

Risk factor I-NCEP -ATP III

" | Tasting > 6.1 < 7.0mmol/L

5 S . Men: < 1.0mmol/L
High Density Lipoprotein

Women: <1.3mmol/L
Triglycetides _ 2 1.7mmol/L

;.‘_.B-lobd’fP,r‘ésguz‘x‘é_” B = 130/85mm Hg
S ' " Men: > 102cm

‘Waist citcumfetence
o : Women: > 88cm

Other risk factors that were measured in the three projects were height and weight, which
\\}as calculated as BMI (kg/ m?), LDL cholesterol, and total cholesterol. The MDSI and
BRAID projects also used the American Diabetes Association risk questionnaire (Figure
3.6.1) as an extra screening tool to test its validity in Aboriginal communities of Alberta.
Analysis was done using a simple frequency distribution to determine how many
individuals had risk factors for diabetes. Linear regression modelling was then done (using

SPSS) on each of the tisk factors to determine the specific relationship to diabetes and |

prediabetes.
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kTable"3.8.4 ~ Other risk factots and their criteria

| Defining level:
| Aetsk |  Highrisk
>25<30kg/m’ | = 30 kg/m?

"Obesity — (BMI)
ADA Risk Score (BRAID & MDSI project - > 10

only)
Low Density Lipoprotein

> 3.4mmol/L
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4.1 — Study dataset, demographics and information collected

1170 unique individuals were screened in the BRAID study. All individualé had no priot
knowledge of having diabetes, were not on medications for diabetes, and had no exclusions
to screening (a complete list of exclusion ctitetia is provided in chapter 3). All 1170
individuals were of Aboriginal ancestry. Of the 1170 unique individuals, 251 were screened
in the BRAID project, 562 in the MDSI project, and 357 in the SLICK project. A total of
43 communities wete visited by the three projects from January 2002 to July 2004. MDSI
visited 8 unique communities from November 2003 to July 2004, SLICK visited 34 unique
communities from January 2002 to July 2004, and the BRAID project was only involved

with one single First Nation community®. Table 4.1.1 summarizes this data.

Table 4.1.1 - Project, study, and community statistics

_Project BRAID: o S SLICK | - Total
mbet Screened 251 562 357 1170
1 8 34 43
450 3694 43144 47288
. Petcent Screened 55.8% 15.2% 0.8% 2.5%

Out of 1170 clients, 728 (62.2%) were female, and 442 (37.8%) were male. The breakdown
of gender in the three projects is shown in Table 4.1.2. BRAID has the most balanced
gender ratio of the three projects, followed by MDSI, and then SLICK. Recruitment was

not knowingly directed at women in any of the three projects. It is presumed women were

2 The specific communities involved in this study are not mentioned throughout this document for privacy of
the communities and the individuals screened.
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more intetested in being screened, ot wete mote available. The fact that Aboriginal women

are known to have a higher prevalence of diabetes than men is also a presumable factor.

Table 4.1.2 - Breakdown of gender and age in the three projects

57.0%
47.1% 52.9% 46.2%
62.4% 64.9% 66.0%
43.0% 37.4% 34.7%
52.9% 47.1% 53.8%
37.6% 351% - 34.0%
29.8 384 41.9
37.2% 19% 5.3%
30.8% 31.9% 42%
26% 35.8% 39.2%
6% 12.3% 12.4%
0% 1% 1.1%

The BRAID project screened many more individuals in the 5-19 age category as compated

to the MDSI or SLICK project; éonverscly, SLICK and MDSI screened more individuals

in the >60 years age categories.

The projects als.'o collected a variety of other information sﬂch as: history of géstational
* diabetes (GDM) ot baBy over 9 lbs, any siblings with diabetes, any parents with diabetes,
and any grandparents with diqbetes at the time of screening. The question regarding
““Grandparents with diabetes” was not administered to the SLICK participants. Thev
American Diabetes Association Risk Assessment Questionnaire (ADA Score) was

adfninistered in the MDSI and BRAID projccts.v'
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4.2 — Assessment of hypothesis 1: use of portable technology

Hypothesis 1 states that “pottable technology is comparable to standafd laboratory
ri_methods for the determination of diabetes and prediabetes”. Regression and ROC
(Iieceiver Operating Characteristic) analysis were done on the portable technology to assess
its petformance. ROC analysis is a useful tool to help decide a threshold at which a new
diagnostic tool will be comparable to a standard tool that is already in use. The area under
the curve (AUC) provides an idea of the accuracy of the test, the higher the AUC the better
the accuracy. Two other important determinants of the ROC analysis are the sensitivify and
speciﬁéity. Sensitivity refers to the ability of a diagnostic tool to predict “true positive”
céses, whereas specificity refers to predict “true negative” cases. A diagnostic tool that has
a high sensitivity and high specificity is the most useful. Sensitivity is also used
. interchangeably with the term true positive fracton (TPF), and specificity with trué
negative fraction (ITNF). From the sensitivity and specificity one calculates diagnostic
accuracy. Diagnostic accuracy is measured by the formula provided in Eqﬁarjon 4.2.1.
P(D+) refers to the prevalence of the disease in the population using the standard
diagnostic tool (Cholestech LDX® in this study), and P(D-) is the simply 1 — P(D+),

signifying absenc¢ of disease -

‘Equation 4.2.1 - Determining diagnostic accuracy (Metz, 1978)

Accuracy = [Sensitivity x P(D+)] + [Specificity x P(D-)]
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For each decision point that a user defines (e.g. the cut-off ‘pdint for the diagnostic gold
standatd) a sensitivity and specificity ate produced. These values ate used to calculate thc

diagnostic accuracy of the new test using Equation 4.2.1.

In this study the terms “probable” diabetes and prediabetes ate used, throughout, because
in the absence of symptoms measurements should be repeated once; however single
measurements are acceptable for epidemiological investigations. In addition there are no

‘guidelines to date that approve the use of portable technology in these determinations.

4.2.1 - Petformance analysis of portable technology: (DCA 2000° Alc, and fasting
OneTouch® Ultra® glucometer)

DCA 2000® Alc was compared to fasting Cholestech LDXJ® glucose in the project to
assess its probability of predicting states of glucose tolerance. Firstly, regréssion analysis
was completed on the Alc to determine its “fit”. The Alc performed well in the regfession
analysis having a correlation coefficient of 0.734 (R* = 0.539). The fasting OneTouch®
Ultra® also performed very well compared to the fasting Cholestech LDX® glucose (R
=0.817, R*=0.667). A further analysis on sensitivity and specificity was petformed (ROC).
_ Figure 4.3.1 and Figure 4.3.2 display the ROC cutves for both the DCA 2000° Alc, and
the OneTouch® Ultra® capillary glucose respectively. The area under the curve for the Alc
is 0.862 (S.E. = 0.052) and 0.939 (S.E. = 0.029) for the capillary glucose. The glucose
c'riteria‘utilized was a fasting glucose 27.0mmol/L representing diabetes. The sensitivity
and specificity for the fasting OneTouch® Ultra® glucometer using 7.0mmol/L as the
cutoff was 0.600.and 0.995 respectively, which has a diagnostic accuracy of 0.982 (scale 0-

1). The glucometer had the best diagnostic accuracy for diagnosing diabetes ata glucometer
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i {fﬁluc of 7.10mmol/L. The DCA__ 2000® Alc has a éensitiﬁty and specificity "(_)f 0.65 and
0.95 resPectively using 6.1% as a diagnosdc poiht, and a diagnostic accufacy of 0.938. The
optimum‘ point for diagnosing diabetes using the Alc in this study for was 7.05%, which

. produced a diagn:'ostic accuracy of 0.981.

Figure 4.2.1 - ROC cutve for DCA 2000° Alc using Cholestech LDX® standard
: glucose criteria for diabetes

ROC Curve DCA 2000 Alc
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| Flgure 4.2.2 = ROC cutve fot fasting OneTouch® Ultra® glucose using Cholestech
- LDX® standard glucose criteria for diabetes :

ROC Curve - OneTouch Ultra
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 When using glucose criteria for “prediabetes” the ROC cutves for both the Alc and the
capillary glucose drift downwards, displaying a smaller atea under the curve as shown by
Figure 4.3.3 and 4.3.4 below. The glucose criteria used for prediabetes was a fasting glucose

between‘5.7 and 7.0mmol/L.
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Flgure 4.2.3 - ROC curve for DCA 2000° Alc using Cholestech LDX® standard
glucose cntena for prediabetes (IFG only)
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Figure 4.2.4 - ROC curve for fasting OneTouch® Ultra® using Cholestech LDX“?
standard glucose criteria for prediabetes (IFG only)
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Table 4.2.1 shows the area under the cutve for the two' instruments with respect to
diagnosing diabetes and prediabetes. Table 4.2.2 describes the sensitivity and specificity for

both instruments using two different cut points, one for diabetes, and one for prediabetes.

Table 4.2.1— Atrea under the ROC curve for DCA 2000® and OneTouch® Ultra®

0.760 (0.025) | 0.814 (0.033)

0.862 (0.052) 0.939 (0.029)

Table 4.2.2 — Sensitivity and specificity of portable tech.nology for the diagnosis of
probable diabetes and prediabetes using Cholestech LDX® as standard

0.987

s

Q
DM: Diabetes Mellitus
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- In summary the DCA 2000® and the fasting OneTouch® Ultra® petform well in the field
for the detection for diabetes. The optimal cut point for prediabetes as measured by a
glucometer was not possible to determine because prediabetes is a range having an upper -

and lower cut point.

4.3 — Portable testing tesults in all groups combined

" The following tables and figures describe the results of portable testing in the combined
* dataset. Opportunistic and population based screening groups were combined and analyzed.

to look at the distribution of the data in 1170 unique Aboriginal individuals in Alberta.

Table 4.3.1 - Comparison of glycemic categories detected by Cholestech LDX®
standard vs. portable technology

3.18%

28.39% ** 20.1%

% p<0.01
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Table 4.3.2 - Total prevalence of probable diabetes, probable prediabetes, the
metabolic syndrome, and risk factors tested with portable technology

dositive or High | Total N

o TRk N (%)
‘.‘:’;’P"réﬁab'le: Diabetes | 3.18% 1132

‘Probable Prediabetes (fasting only) 28.3% 473

8.92% 1143

40.2% 1144

‘Metabolic Syndrome (>18years) 50.4% 357

BOdMass Index (Obese) 51.7% 1160

d waist circumference
PR me 71.1% 957

j::ii'3_1vc,>(')c.lriypiAre‘s'sur’e (Z 18 year‘s)‘ SR 35.9% 950

HDL cholesterol (218 yeats) 61.1% 640

LDLcholesterol (Z 18 years) S 23.1% 632

rﬁiglyéeﬁdeé‘;@lS yeats) 54.1% 637
[ADAScore @10) 38.7% 788
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Table 4.3.3 - Age and gender specific prevalence of diabetes and prediabetes in the

BRAID study '

’ |~ Diabetes Prediabetes  (IFG only)

Rge Category | Female | Male | TFemale | Ml
T 0% 0.9% 15.3% 24.5%
2.6% 2.5% 17.7% 38.0%

4.0% 3.6% 32.7% 35.8%

87% 75% | 37.5% 40.0%

0% 0% T 0% 0%

BMI Categories: Normal 18,5~ 24.9, Overweight 25.0 — 29.9,
Obese I 30.0-34.9, Obese II 35.0 — 39.9, Obese III >40.0

Apart from risk assessment, four questions related to familial and gestational contibution
to diabetes were asked. All females were asked if they had either a baby over 9 Ibs or

gestational diabetes. The 2* question referred to parental genetic contribution to diabetes.

The third question asked, “do you have grandparents with diabetes” and the last question
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:;_sked if the individual had any siblings with diabetés. Table 4.3.4 shows that'.indivi‘:dualsb
\Viﬂl increased glucose had a significant familial conttibution as compared to ;hose with
normal qucose. Females with gestational diabetes or a baby over 9lbs were not more likely
to have increased glucose, however individuals who had paf_ents or grandparents with
diabetes were 1.48 and 1.45 times mote likely to have prediabetes or diabetes (p<0.05) as
compared to those with normal glucose. Individuals who had siblings with diabetes were

1"..62 times more likely to have prediabetes or dié}betcs (p<0.01).

Table 4.3.4 — Familial contribution to increased glucose

[ -GROUP:  Total - | Notmal% | _G_luvcos'e.’- - | ‘OddsRatio
L : prevalence: | | PDMorDM |- o0
16.5% 15.7% 20.9% 142
o 715)
Siblings with DM : : : "
N 28.2% 25.8% 36.1% 1.62%%
‘Parent with DM o 20 0 A%
(N =793 ) 37.9% 35.3% 44.7% 1.48
-Grandparent with
DM | 371% 35.4% 44.4% 1.45%
L@N=s57) |

PDM: prediabetes DM: diabetes mellitus, * p<0.05, ** p<0.01

4.3.2 —Predictors of glycemia

Logisdc regression analysis was performed for thé total population to asses the relationship
of each risk factor to diabetes. This analysis explc;res what significantly predicts diabetes in
this study, and expresses‘it as the odds of the disease occurring. An odds value >1 signifies
that as the units of the predictor increase so too does the diabetes risk. If odds values are

<1, the diabetes tisk decreases as the units of the predictor increase. The following risk
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factors wete assessed: Age (in categories), blood pressure (systolic and diastolic separately,

>18 yeats), BMI, waist citcumference (218), lipids (218), and ADA risk scote.

Table 4.3.5 beloix_r describes Lhe odds estimate for each risk factor collected. Age wés
’signiﬁcantlf“correlvated with probable diabetes and being over the age of 44 placed an
individual at 3.44 times higher risk of ‘having diabetes. Waist and BMI were signiﬁcantly
a:s_sociated with risk of diabetes. Total cholesterol, HDL cholesterol, and triglyéérides wete

significantly associated with probable diabetes. As compared to people with low

triglycerides, individuals with high triglycerides were approximately 1.7 times more likely to
. have. diabetes. HDL cholesterol had an odds ratio <1 due té_its negative correlation to

diabetes tisk, therefore an increase in HDL cholesterol was associated with a significant.

dectease in diabetes risk. Individuals who had a sibling or parent with diabetes had a
significant increase in diabetes risk. An ADA scote 210 was also associated with increased

odds of having diabetes.
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Table 4.3.5 — Regression analysis on risk factors for diabetes

Regression Coefficients
— 104 0001
3.44 0.001
1.03 0.004
1.0 <0.001
1.02 0.074
1.03 0.136
1.43 0.009
1.37 0.103
0089 <0.001
170 <0.001
1.05 0.927
S RRTIIE G 248 0.010
1.05 0.922
1.19 <0.001

BP blood [;r(essﬁée,”LI’)L: I;o)w den#it); Lipoprotein, HDL: High Density Lipoprotein,
TC: total cholesterol, DM: Diabetes Mellitus, GDM: Gestational Diabetes

44— Hypothesis 2: Opportunistic vs. Population based screening

The objective of hypothesis 2 is to compare the opportunistic group to the population
based group and determine if there is any significant difference between the two regarding
diabetes, prediabetes, and risk factors. Throughout, the terms “probable” diabetes and
“probable” prediabetes are used as explained above. To recap, the opportunistic group
was a sample of people from various Aboriginal communities who were screened because

they presented and were presumably worried about their tisk for diabetes. The population
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grbup was a representation of a single community where a majority of the population was
screened. The two groups are cofnpared with respect to age and gender in Table 4.4.1.
Independent t-tests were completed to asses the possibility of a- significant difference
between group means. chcﬁe’s statistic was calculated to determine if variance betwe?an
the groups was normal (Levene’s p>0.05) and qnly then was normal the t-statistic was
calculated.

Table 4.4.1 ~ Demogtaphic comparison of opportunistic and population based
screening

X1: Mean (C.I) X1: Mean (CI)
X2: Petcent X2: Petcent
919 40 (38.63,0.87) | 250 30(27.59, 31.91)

M: 334 F:585 | M:36 % F:064% | M: 107 F: 143 | M: 43% F: 57%

**% P<(0.001, M: Males, F: Females

Thete is a significant difference in age between the two groups (p<0.001) and it will
therefore be controlled for in the analysis of all variables. There was no significant
difference in the gender ratioi between the two groups. - Table 4.4.2 below describes the
similariies and difference between the two populations with respect to diabetes,

prediabetes, the metabolic syndrome, and risk factors, cotrected for age.
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Table 4.4.2 — Opportunistic and Population based prevalence of diabetes,
~ prediabetes, the metabolic syndtome, and risk factors corrected for age

 Positive or High Risk
Oppottunistic , Population
Probable Diabetes . 2.93% 4.12%
32.3% 23.9%
:Hemoglobm Alc (>6 1%) 9.60% 6.48%
. Hemoglobm Alc &5 5%)’ 40% 41.3%
.:Metabohc Synd;ovme; ‘ -
(> 1 8years) o 50% 51%
):Body Mass Indcx
' (Obese) 53.1% 46.8%**
| Increased waist circumference -
218years) ' 70.2% 77.6%0**
‘}ngh Blood pressure
e Byears) 33.8% 24.8%%*
Low HDL cholesterol -
(> i 8yeats) E 54.9% 69.1%**
‘High LDL cholesterol
(>18years) e 30.5% 22.5%**
. ngh Triglycerides (>18years) ;:::‘.“:' 46.5% 30.29/*
ADA Score 45.2%  34.6%

M:Males F:Females NA: Not Applicable. Difference between means (t) * p<0.05, ** p<0.01

Age cotrection was completed using analysis of covariance controlling for age. After
correcting for age, thete was no significant difference between opportunistic screening and
population based screening for individuals diagnosed with “probable diabetes” and

“probable prediabetes”, Alc 25.5% and Alc 26.1% was not significantly different
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| ’bef\veen the two groups. A significant difference in obese individuals, LDL and“ HDL
cholesterol, and triglycerides was scen between the two groups. Systolic and Diastolic
blood ptessute wete also shown to be significantly different between the two groups after
cotrecting for age. Comparison of inter-group (opportunistic vs. population) differences in
tegards to familial and gestational contribution to diabetes was not possible due to the low
numbers of individuals found with undiagnosed diabetes. Table 4.4.3 compares the
prevalence of gestational diabetes, siblings with diabetes, parents with diabetes, and
grandparents with diabetes between the two groups. The groups were not significantly

different in any of the categories.

Table 4.4.3 — Gestational and familial history of diabetes between groups

- Poprladon.
15.9% 17.5%
29% ‘ 25.4%
37.8%  38.2%

Figure 4.4.1 shows the distributions of glucose between the two groups and figure 4.4.2

shows the distribution of Alc.
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Figure 4.4.1— Oppbttunistic vs. Population — Fasting glucose
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Figuté 4.4.2 — Opportunistic vs. Population — Alc
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The métabolic syndtome prevalence was not significantly different between the two
groups, despite some significant differences in the individual‘ metabolic syndrome
components. Waist circumference, high triglycerides, and low HDL cholesterol were the
most frequent contributots to the metabolic syndrome (Table 4.3.2 and 4.4.2).. Figure 4.4.3
illustrates the prevalence in both the opportunistic group and the population based group.

Figure 4.4.3 — Frequency of the Metabolic Syndrome detected by Oppottunistic vs.
Population based screening strategies

60.0% —
B opportunistic

population

50.0% ~

40.0% ~

30.0% ~

Percent

20.0% —

10.0% —

" 0.0% —

Metabolic Syndrome Normal

Metabolic Syndrome

* The mean ADA score for the oppottunistic group was 7.19 (6.78, 7.60) and 6.40 (5.76,
: 7.05) for the population group. A significant difference did not occur between the two

groups when corrected for age.
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CHAPTER5

 DISCUSSION
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5.1 = Introduction

‘Although the SLICK, BRAID and MDSI projects are different with respect to their target
population, research question and methods, there are similarities. The three projects have
as a main objective: to reduce the burden of diabetes on Aboriginal people. The projects
are also éonnected by one principal investigator, and lessons learned from one project
could quickly and simply be transferred to another. Weekly and at least monthly meetings
allow discussion of issues and challenges that ate occurring in the field. From data
collection and quality assurance, to community feedback and translation, the three projects
are intertwined. The BRAID study looked at an aspect of pooled data that the three

projects have collected.

5.2 — Hypothesis testing

In the BRAID study 1170 Aboriginal pgople in Alberta were screened ‘f‘or diabetes and its
tisk factors. Over 60% were women. Recruitment was not knowingly directed at women in
any of the three projects. It is presumed women were more interested in being scteened, or
were more available, the 1991 Aboriginal peoples survey (APS 1991) also reported a

predominance of women with diabetes (Health Canada, 1997).

Testing of hypothesis 1 illustrated that portable technology was a useful tool for detecting -
diabete; as compared to the “standard”. The OneTouch® Ultra® glucometer used in
fasting individuals was an accurate tool for detecting undiagnosed diabetes. The diagnostic
accuracy using standatrd glucose criteria for diabetes (7.0mmol/L) was 0.982. Therefore, in

* this study 98.2% of the time the glucometer accurately detected diabetes as compared to
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the standard. Receiver opetating characteristics (ROC) analysis showed that this accuracy
could be further improved to 98.7% by using a cut-off point of 7.10mmol/L, however the

clinical benefit to be gained from this improvement is minimal.

‘The DCA 2000® Alc also performed well for detecting diabetes with a diagnostic accuracy
of 0.938 using 6.1% (28D from the mean) as a cut point. 93.8% of the time the Alc was
accurate at detecting diabetes, however at an optimal cut point of 7.05%, the Alc was
accurate at detecting diabetes in 98.1% of cases. This suggests that if this technology were
to be used in the field, a cut point of 7.05% should be used. The sensitivity and specificity
for the Alc' >6.1% using the DCA 2000° in the BRAID study was 0.65 and 0.94
respectively. These results are very similar to the United States third National Nutrition and
Health Examination Survey (NHANES III) looked at 6559 individuals, and found a
sensitivity and specificity of 0.63 and 0.97 using venous blood. This study concluded that
Alc is a highly specific and convenient alternative to diabetes screening when using a cut
off of 2 standard deviations above the mean. Furthermore, a recent study conducted in
1253 veterans in the United Stated showed that in those that did not have diabetes at
recruitment the Alc value was highly predictive of the development of diabetes within 3
years (Edelman et al., 2004b). Individuals with an Alc in the “high normal range” (5.6 to
6.0%) had an incident rate of 2.5% per year, and those with an “elevated” Alc (6.1-6.9%)

progressed at a rate of 7.8% per yeat.

Prediabetes refers to a condition where glucose is elevated, but does not reach diagnostic
critetia for diabetes. However it is increasingly recognized as a risk factor not only for

diabetes, but also for cardiovascular disease which accounts for the largest burden of
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dysglycerriia related motbidity and mortality. The diagnostic critetia and strategies for
testing for prediabetes are not as well established as compared to diabetes. For instance
there is much confusion about the relative importance of impaired fasting glucose (IFG)
gnd impaired glucose tolerance (IGT) in their contribution to prediabétes. IFG is
diagnosed by a fasting glucose measurement; IGT requires a 2hr glucose tolerance test.
Therefofe a simple test for diagnosing prediabetes would be ciesirable. ROC analysis
showed that the OneTouch® Ultra® glucometer and the DCA 2000® were not very accurate
in detecting predfabetes. Diagnostic accuracy was considerably lower for both instruments
as compared to accuracy for diagnosing diabetes. The area under the curve (AUC) was
éigniﬁcantly lower for detecting prediabetes as compared to diabetes. The glucometer was
accurate 84% of the time using the accepted range between 25.7 and <7.0mmol/L. The
Aic was only accurate 66.3% of the time using a cut point of 5.5% (1 SD from the mean).
From the AUC and the diagnostic accuracy, screening for prediabetes using this portable

_ technology can not be recommended at this time.

Regarding hypothesis 2, comparison of éppormnistic and population groups was
conducted with respect to diabetes, prediabetes, diabetes and cardiovascular risk factors,
and the metabolic syndrome, It was expected that individuals who were screened in an
opporttunistic paradigm would have some prior inclination to be tested, i.e. were previousiy
- told by a health cate professional or family member about some health risk. It was thought
‘that the population based screening group would be a more complete representation of an
Aboriginal population and would therefore have significantly lower prevalence. For
diabetes, prediabetes, Alc 26.1%, Alc 25.50/0, ADA risk score, and the metabolic

syndrome there was no significant difference between the two groups, failing to confirm
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hypdthesis.‘ Confirming hypothesis 2, however, the opportunistic gtoup had signiﬁcantiy
increased levels of obesity, blood pressutre, triglycerides, and LDL cholesterol. Tlﬁé
suggests that the differences in favour of the hypothesis wetre mote pronounced with
respect to cardiovascular risk factors than to diabetes risk factors. The fact that increased
wzﬁst circumference and increased low HDL cholesterol, however, were more frequent in
- the population based group, probably explains why we were not able to show a difference

with respect to the metabolic syndrome.

5.3 — Prevalence of diabetes, prediabetes, and diabetes risk factors

Consistent with other studies, the strongest predictors of diabetes were age, family history,
BMI and waist circumference, and abnormal lipids. The ADA score was also a significant
predictor of diabetes. Many studies have shown the impact of family history on diabetes
risk (Mitchell et al., 2004; Meigs et al., 2000). The presence of familial history of diabetes in
the BRAID study was similar in both groups. When looking at total prevalence of family
history of diabetes with respect to elevated glucose; those with a sibling with diabetes,
patent with diabetes, or grandparent with diabetes were at significantly higher risk of
increased glucose (25.7mmol/L). Having a sibling with diabetes was shown to be the most
important contributor to increased glucose with an odds ratio of 1.62. Gestational diabetes
or having a baby over 9lbs did not significantly increase the likelihood of having an
elevated glucose. This is contrary to many other studies. We did not collect information
regarding the interval transpired since presence of gestational diabetes or having a baby
over 9lbs. Since the mean age of the females in this study was 37, it is possible that type 2

diabetes had not yet had time to develop.
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Total prevalence of undiagnosed diabetes in the study was 3.18%, and was not significantly
different between the two groups. This finding is similar to the prevalence found in
Quebec Aboriginals by Deslile and Ekoe in 1993, and to Dannenbaum in the James Bay
Cree (3.7% and 2.5% tespectively) (Dannenbaum, 2001; Delisle and Ekoe, 1993). This is
lower however than the prevalence found by Harris in Sandy Lake prior to 1997 (10.7%)
and to Knowler in the Pima Indians in 1978 (13.9%) (Knowler et al., 1978; Harris et al.,
1997b). These differences may be due to the discrepancies in age of the populations
studied. The Sandy Lake and the James Bay Cree studies were conducted in subjects over
10 yeats of age. The study in Quebec was performed in those over 15 years of age, and the
* Pima Indians were studied after 25 years of age. There were also differences in the testing
strategies (fasting glucose, OGTT, Alc) and cut-offs utilized. Additionally in this regard
Young found differences in the prevalence of undiagnosed diabetes in Manitoba according
to the use of older and newer diagnostic criteria for diabetes e.g. 7.8mmol/L prior to 1998
(Young and Mustard, 2001). Furthermore, differences in undiagnosed diabetes maybe
accounted for by the dates in which a study was done, for instance the report in the Pima
Indians was published in 1978. At this time, thete would have been less awareness of the
existence of undiagnosed diabetes ot of the epidemic of type 2 diabetes in Aboriginals. The
high prevalence in the Sandy Lake study maybe due to the presence of the “Oji-Cree gene”
(Hegele, 2001). Mote recent studies, including ours, tend to show lower prevalenceé of

undiagnosed of diabetes.

The highesf rate of undiagnosed diabetes reported in Aboriginals was in the Strong Heart
Study, where the prevalence was 50.4% in those aged 45-74 years. By contrast Leiter

reported a prevalence of only 2.2% in those over 40 in the general population (Leiter et al,,
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2001). The BRAID study showed a prevalencel’of 4.9% in those over 40. The youngest
individuals diagnosed in the émdy were 18 and 21 years of age and were detected in the
population based screening project (BRAID). This is consistent with the fact that type 2
diabetes has been reported in Aboriginal youth in other studies (Dean et al,, 2003; Dean et
al., 1998). Dean has found a prevalence of approximately 1% in her studies of children

agc;d 4-19, and the prevalence in the BRAID study aged 6-19 is 0.5%.

The prevalence of prediabetes was high in this study. The total overall prevalence of
prediabetes (IFG only) in all the projects was 28.3%. Due to lack of recent studies with
new ctriteria for prediabetes it is difficult to compare to other studies. All the studies in
Table 1.3.1 used ctiteria prior to 2003 (IFG 26.1 <7.0mmol/L), whereas our study used
“new” ctiteria (IFG 25.7 <7.0mmol/L). A recent analysis of the NHANES III compared
IFG by old and new critetia in those 40-74 years of age in the U.S population. By old
criteria there were 13 million persons with IFG, by new criteria the figure was 35 million.
Using old criteria our prevalence of IFG was 10.8%. With a cut off of 6.1mmol/L the |
Manitoba Heart Health study showed a prevalence of 5% in females and 7.5% tn males, the
James Bay Cree study found 4.7% in both sexes, the Strong Heart Study found 21.2%, and
th(.:lvARIC study found 32%. The last two studies were done in older age groups. With the
- old criterion the ptevalence of prediabetes in the BRAID study is twice as high as that in
the James Bay Cree which was tecently done in a population with a similar age distribution
(Dannenbaum, 2001). In comparison to the Sandy Lake stlidy, we did not find a
pronounced male/female difference. Our prevalence for females was 9.5% vs. 12.9% for
males whereas Hatris et al found 19.8% vs. 7.1% respectively (Harris et al., 1997b). Our

calculated prevalence of 28% with the new criteria was found in those aged 6-91, and the
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' age ’spéciﬁ‘c pfevaléncc shown in Table 4.3.3 slld\\}s a \vbrrisorhe rate of 19.8% in the

Ay‘oun'gest age group (5-19: yeats), Therefore in spite of ' differences in measurement

strategies it appears thete is cause for concetn in regards to rates of prediabetes in our

study.

5.4 — The metabolic syndrome and cardiovascular risk factors

_ The overall prevalence of the metabolic syndrbme in the BRAID study‘was 50.4% using
NCEP/ATPIII criteria. Table 5.4.1 shows the results from the BRAID study compared to

othér studies from around the world.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




Table 5.4.1 - Prevalence of the Metabolic Syndrome in the BRAID study compated
with other countries Adapted from: (Cameron et al., 2004).

| ' Wo;i}en %

RAD ST T S
BRAID study 240 41.2 68.1
India 20-75 36.4 46.5
Mexico 20-69 26.6

Oman >20 19.5 23
Treland 50-69 218 215
Turkey >31 27 38.6
Mautitius >24 10.6 14.7
France 30-64 10 7
USA Natives 45-49 43.6 56.7
USA Filipina 50-69 — 34.3
USA 30-79 26.9 214
USA (Non-Hispanic White) 30-79 24.7 21.3
USA (Mexican American) 30-79 29 32.8

Subjects in the BRAID study had the highest prevalence of all groups indicating their high
diabetes and catdiovascular risk. Very little information is available about North American
Aboriginals. In addition to the US Natives shown in Table 5.4.1 above, a study performed

in the Inuit of Northern Canada has shown a low prevalence of 13.1% (Pollex et al., 2004).
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Other risks associated with the metabolic syndtome ate: polycystic ovatian syndrome
(i’COS), non-alcoholic fatty liver Aiseasc (NAFLD), and cancer. NAFLD can be a cause of
cir;hosis through its association with non-alcoholic steatohepatitis (NASH) (Matteoni et al.,
1999). Indeed, pediatric NASH is becoming a cause of great concern and appears to affect
ethnic minorities disproportionately (Schwimmer et al., 2003). Cancers thought to be
associated with the metabolic syndrome and obesity in increasing order of relative risk are:
prostate and colon (1.35-1.99), breast, uterus and kidney (2.0-4.9), and esophagus (>5.0)

(Blackburn, 2003).

5.5 — Limitations

~ The three projects involved in this study had slightly different methodologies, notably the
collection of two questions: gestational diabetes history, ana grandparents with diabetes.
These two items were not collected in the SLICK project. The questions weré included in
the MDSI and BRAID projects which wete initiated at a later time. Another limitation was
that in SLICK and MDSI the majority of samples were collected in the random state, as it
was difficult to recruit all patients to come fasting. In the BRAID project a greater effort
was taken to request individuals to fast for 28 hours before being screened. Therefore in
the BRAID study the results reported for prediabetes (IFG), and hypetlipidemia rely more
on the patients from the BRAID study. In the BRAID project 91.6% of subjects were -
fa‘.'s_ting (n=229), whereas only 27% were fasting in the SLICK and MDSI projects

combined (n=252).

The portable technology that was utilized in this study had potential limitations. The

instruments utilized wete not standard and the use of capillary blood is not standard,
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however a frigorous quality assurance process was in place that yielded performance |
charac‘t:eristics acceptable in any standard lab (See methods sectioh 3.4). In particular, the .
use of the fasting Cholestech LDX® as the standard for the calculations regarding diabetes
and prediabetes could be challenged. The ideal gold standard would be a 2 hour oral
glucose tolerance test performed on venous blood. This was not logistically possible in the
* BRAID study, but is presently underway in the MDSI project. Glycemic categories were
“assigned on the basis of a single measurement, in order to keep things simple, thereby not

discouraging recruitment. This was also not ideal.

In out population based sample, a recruitment of only 56% was achieved. Although the
BRAID project is ongoing, complete ascertainment will likely never succeed because of the
reluctance of some individuals to be screened. The causes for this possible reluctance have
been described in section 1.7 and include but are not limited to, fear of diagnosis of
diabetes and its implications. In addition, unfortunately, in any Aboriginal community there
is a small but significant portion of the population that is unavailable for screening because

of multiple stressors.

5.6 — Lessons Learned and Future directions

Portable testing utilized in this study proved to be accurate for screening for type 2
diabetes in Aboriginal populations. Therefore fasting glucometer or random Alc testing
can be used for community based screening programs, which are recommended by the
Canadian Diabetes Association (see chapter 1.7). The cést of a single test strip used in the
OncTouch® Ultra® is $1.00, as compared to $18 dollars (includes lipids) for the Cholestech

LDX®, and approximately $8 for the Alc.
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Of particular Beneﬁt, the Alc is not affected by the fasting or random state, which allows
individuals to be scteened with a larger window of opportunity to access screening setvices.
However the Alc requires a rigorous quality control process that limits its use in screening
for small numbers of individuals, and makes infrequent use impractical. Unfottunately a
random glucometer reading was not assessed in this study, but this is being looked at in
MDSI. MDSI is also performing Oral Glucose Tolerance tests to give more information
than can be provided in this thesis. Further research is required to learn the most practical

way to detect prediabetes.

In all individuals screened, high Alc was more prevalent than undiagnosed diabetes. This
might suggest that individuals who had a high Alc should be administered an oral glucose
tolerance test to confirm the absence or presence of the disease, or be followed for the
development of diabetes. A prospective study looking at these individuals with high Alc
and normal glucose might prove beneficial, as Alc may perform well as a predictor of
diabetes in longitudinal studies (Edelman et al., 2004a). Fortunately all individuals screened
in the BRAID study will be followed, as all projects, BRAID, SLICK and MDSI are on-
going. It will be attempted to assess changes in lifestyle, anthropometric measurements,
laboratory measurements and disease states, and health care utilization, amongst some or
all of these individuals. Future research linking this data with determinants of health such
as social support networks, culture, physical and social environments, employment, and
education ate required. This may help researchers and communities to better understand

the reasons for the explosion in diabetes, prediabetes, and other chronic conditions in

these communities.
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Rectuitment for ‘this study proved to be difﬁculf. Metely travelling to a rnral Aboriginal
community was not enough. Intensive recruitment strategies and collaborations with
community health workers ate vital to the success of any future screening programs.
Translation of the data collected and analyzed in the community through reports,
discussion and, meetings ate also integral to a successful telationship. In summary
coxnmunity partnership should be placed high on the priority list, and community

involvement in the research is crucial.

5.7 = Conclusion

Based on this data it could be argued that pdpulation based screening for undiagnosed
diabetes and prediabetes should be recommended for Aboriginal people age 6 and over.
This is in contrast to the recommendations of the American Diabetes Association that
favours testing only in the medical setting. The Canadian Diabetes Association favours
“cormnunity based screening” (Grade D, consensus) although it does not recommend the
tests that should be utilized. This thesis provides a contribution towards understanding

which tests are feasible.

The prevalence of predinbetes in the BRAID stud)} is the highest recorded in an Ab‘original
‘population based screening initiative in Canada. These individuals ate almost certain to
progress to diabetes in due time if interventions are not implemented. Fortunately the
resources are in place to tackle the burden. Community based screening programs should

not be implemented otherwise.
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- From the information ptesented, it is evident that diabetes is a major health concern facing

Abotiginal people today, with indications that the situation may wotsen in the coming yeats |
if changes are not made. Although diabetes has, is, and will affect the lives of many
‘Aboriginal people, one must hope that through education, research, and advocacy, the

* number of people affected by this silent killer will be greatly reduced in upcoming years.
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discussed with you Your answers to the survey will be sent anonymously to evaluators who
will assess the success of the SLICK program.

Benefits: Having these tests will be helpful to you to know if your diabetes is causing you
problems now or if thete are early signs of trouble that can be treated now to  prevent future
. problems. These are the kind of tests you would get in a city if you went for a check on your

: diabetes.

- Kcepmg your tests and answers in a computer will help us develop or unprove diabetes
setvices in your community, and hopefully in other First Nations’ communities.

- Privacy and Confidentiality: You will be given all your results. We will also send them to
whichever doctot/s you wish. If you allow us, we will enter your results in the computer.
When we look at the results and answers in the computer, your name and any identifying
information will be hidden. We will share the anonymous summarized results with you, with
your leaders, and with Health Canada. We may present the anonymous results to others such
as doctors, students, or administrators. When we communicate with others, we will never'talk
- about individual people, and we will never identify communities by name.

Freedom to withdraw: You do not have to have these tests done. You do not have to allow
us to enter your results in the computer in order to receive the SLICK setvices. If you do not
want to participate in the SLICK project we will offer you other available options.

Risks: You may find the blood tests pokes hurt slightly. You may feel upset, anxious or

discouraged because your diabetes is not well controlled or you are developing problems from:
it. Please talk about this with the team. You may feel your community has too much diabetes.
This is one of the reasons why we are here! We want to help your community deal with

diabetes.

The eye drops may sting a little and the bright lights may be uncomfortable. Your eyes will be
dilated and your vision blutred for about two hours after the examination. You will not be able
to drive till this resolves. You may experience some uncomfortable side effects due to these
drops including:

Irritable and stinging eyes.

Blurry vision ot glare.

Irregular shaped pupils.

Minor eye redness or pain and some tears.

Bl ol S o

These are normal effects that most people will expetience when given eye drops of
this type. Most of these symptoms will go away when the effects of the eye drops
have worn off fully in 6 hours.
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If you experience the following symptoms 4 to 24 hours after being given eye dtops:

1. Extreme pain in the eye with sudden loss of vision.
2. Nausea and vomiting.
3. Extremely watery eyes.

PLEASE INFORM THE SLICK NURSES. IF THE SLICK STAFF ARE
NOT AVAILABLE OR YOUR SYMPTOMS OCCUR AT NIGHT,
PROCEED TO YOUR NEAREST PHYSICIAN OR EMERGENCY
ROOM IMMEDIATELY. PRESENT THIS INFORMATION SHEET
TO YOUR DOCTOR WHEN YOU ARE BEING EXAMINED.

Information for Physicians

This patient has volunteered in the SLICK project. As a part of the assessment,
the patient was given the mydriatic agent Diophenyl-T (Tropicamide 1%, and
Phenylephrine 2.5%) for the purposes of taking retinal images. If the person
presents with the above symptoms as well as the following signs:

Mid-dilated, non reactive pupil.

Hazy, edematous comea with conjunctival injection and copious tearing,.
Narrow anterior chamber on slit lamp exam, or oblique penlight examination.
Elevated intraocular pressures via tonometry if possible, or direct palpation.
the patient may be suffering from an acute attack of angle-closure glaucoma.

el o

Please call The Royal Alexandra Hospital switchboard in Edmonton at (780) 477-
4111 and ask to speak with the Ophthalmology resident on-call. The residents are

familiar with the project and will assist you with this patient.

Additional contacts: If you have any questions or concerns about any part of this study, please -
contact Dr Toth or the other the study staff listed at the top of this document. If you have any -
complaints about SLICK you may contact the Patient Concerns Office at 780- 407-1040. There -
is an independent person there to deal with complaints. If you have any questions about the
SLICK evaluation survey (questionnaire being used to assess the impact of SLICK), please
contact Ms Neera Data or Dr Penny Jennettt at the Health Telematics Unit in Calgary: (403)
220-2881 .

115

Reproduced with permission of the copyright owner. Further reproduction prohibited without permiésion.



1 agxee to have blood and urir‘lve tests for this project. : Yes No

I agtee to have eye drops and photogtaphs of my eyes. . Yes No
I agree for my tesults to go into a computer. | Yes No
Signature of Patticipant and/ot Patent /Guardian ‘Date \X/iti)ess

| ~ Printed Name/s ‘ ' Printed Name

I believe that the person signing this form undetstands what is involved
in the study and voluntarily agrees to participate.

Signature of SLICK team member “ ~ Date

THE INFORMATION SHEET MUST BE ATTACHED TO THIS CONSENT FORM AND A COPY, GIVEN TO
- THE PARTICIPANT ' ‘ ‘
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' APPENDIX 3B - INFORMATION SHEET AND CONSENT FORM FOR THE
MDSI PROJECT

PROJECT TITLE: Mobile Screening Initiative for Diabetes and its
Complications in Off-Reserve Aboriginal Communities - (Mobile Diabetes
Screening Initiative — MDSI)

CONTACTS:
Dr. Ellen Toth Diabetes Doctor, University of Alberta
Phone:
| ‘Donna Prokopczak Study Coordinator, University of Alberta -
Phone:

Local contact:

INTRODUCTION: Aboriginal people have a lot of diabetes. Diabetes is causing
people to be very concerned in some communities. This is causing a lot of problems.

People with diabetes suffer from having to look after it with diet, exercise, pills and
sometimes needles (insulin). They can also suffer problems with harm to eyes, kidneys,
heart, nerves and feet.

It would be easier to prevent diabetes than its problems. However, to find risk of
diabetes, fasting blood tests or glucose tolerance tests are needed. These are usually
done in a town or city. We want to find out if we can screen you for diabetes here in
your community. We will do this by using portable machines.

PROCEDURES: If you want to volunteer we will ask you some questions. We
will weigh you and measure you and check your blood pressure. Then we will take
some blood from your fingertip for tests. These tests will tell us whether you are at risk
of diabetes or have diabetes.

From the blood test results we will be able to tell you right away whether you are at a
high or low chance of having diabetes. You may have to see your family doctor to
confirm this. We may also ask you to have blood drawn from a vein if you are over 18
years of age. This will help us to find out how accurate our other tests are.

We are hoping to follow as many people as possible, regardiess of the initial results,
over time. This will be done in further studies. If you allow us to contact you in a year
or 2, we may have a new information sheet and consent process.
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'STUDY TITLE: Mobile Screening Initiative for Diabetés and its Complications in Off-
: Reserve Aboriginal Communities - (Mobile Dlabetes Screening Initiative -
MDSI)

CONTACTS: Dr. Ellen Toth ~ Diabetes Doctor, University of Alberta
Phone:

Dr. Mark Greve Eye doctor, Royal Alexandra Hospital
Phone:

Donna Prokopczak  Study Assistant Manager, University' of
Alberta  Phone:

» ‘Local contact:

I understand that I am participating in a research study. An MDSI team member has
explained the benefits and risks involved in taking part in this study. I have received
and read a copy of the attached information sheet.

I understand who has access to my records and that my results will be remain
confidential.

- T also understand that I am free to refuse to participate or withdraw from this study at
-any time. I do not have to give a reason to withdraw and it will not affect my care.

This study was explained to mevby:

If at anytime I have further questions I may ask an MDSI team member.

[ égree to have blood and urine tests for this study . Yes No
I agree to have eye drops and photographs of my eyes Yes No
Signature of Participant and/or Parent/Guardian  Date  Witness
Pfinted name/s Printed Name

[ belleve that the person signing this form understands what is mvolved in the study and voluntarily
agrees to participate. ‘

Signature of Study Team Member Date

THE INFORMATION SHEET MUST BE ATTACHED TO THIS FORM AND A COPY GIVEN TO
THE PARTICIPANT
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APPENDIX 3C — INFORMATION SHEET AND CONSENT FORM FOR THE
BRAID PROJECT

INFORMATION SHEET

The BRAID project
Believing we can Reduce the Aboriginal Incidence of Diabetes

Contacts: Ellen L. Toth MD, diabetes doctor -
Norry Kaler -

Local contact:

INTRODUCTION: First Nations’ people have a lot of diabetes. Diabetes is reaching
epidemic proportions in some communities, and is causing a lot of problems.

People with diabetes suffer from having to look after it with diet, exercise, pills, and
sometimes needles (insulin), and can also suffer complications with damage to eyes,
kidneys, heart, netves and feet.

It would be easier to prevent diabetes than its complications. However to identify risk of
diabetes fasting blood tests or glucose tolerance tests are needed.

PROCEDURES: We would like to blood tests to assess risk of diabetes.

If you want to volunteer we will ask you some questions, weigh you and measute you,
check your blood pressure, and then do some finger tip blood tests.

From the blood test results we will be able to tell you immediately whether you ate at a
high or low chance of having diabetes. The results will take a week to come back, and we
will make sure you get those results as well with an explanation of what they mean.

BENEFITS: You may benefit from knowing whether you do or do not have diabetes, or if
you are at risk for getting it.

RISKS: You may not like finding out if you have diabetes or are at risk of gettihg it. You
may experience minor pain and bruising from having blood tests.

IS THIS RESEARCH? : Yes. Dr Toth is a specialist and researcher at the University of
Alberta and is interested in finding better ways to diagnose and help people with diabetes.
She works with other reseatchers at the University and with companies. In the past and
even today there are many examples of researchers abusing the trust of First Nations’
people and taking away data and information. You can decide whether you want to trust
this research team. '

CONFIDENTIALITY: You will be given all your results with an explanation of what they
mean. We will also send them to your doctor if you wish. All your information will be kept
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