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ABSTRACT
Background

Indigenous peoples in Canada have higher prevalence of mod-
ifiable risk factors for Alzheimer’s disease (AD). The relative
importance of these risk factors on AD risk management is
poorly understood.

Methods

Relative risks from literature and prevalence of risk factors
from Statistics Canada or the First Nations Regional Health
Survey were used to determine projected population attrib-
utable risk (PAR) associated with modifiable risk factors for
AD (low education and vascular risk factors) among on- and
off-reserve Indigenous and non-Indigenous people in Canada
using the Levin formula.

Results

Physical inactivity had the highest PAR for AD among Indig-
enous and non-Indigenous peoples in Canada (32.5% [10.1%—
51.1%] and 30.5% [9.2%—48.8%] respectively). The PAR for
most modifiable risk factors was higher among Indigenous
peoples in Canada, particularly among on-reserve groups. The
greatest differences in PAR were for low educational attain-
ment and smoking, which were approximately 10% higher
among Indigenous peoples in Canada. The combined PAR
for AD for all six modifiable risk factors was 79.6% among
on-reserve Indigenous, 74.9% among off-reserve Indigenous,
and 67.1% among non-Indigenous peoples in Canada. (All
differences significant to p <.001.)

Conclusions
Modifiable risk factors are responsible for the most AD

cases among Indigenous peoples in Canada. Further re-
search is necessary to determine the prevalence of AD and

the impact of risk factor modification among Indigenous
peoples in Canada.

Key words: Alzheimer’s disease, Canada, indigenous, risk
factors, population attributable risk

INTRODUCTION

In 2006, 26.6 million people worldwide lived with Alzhei-
mer’s disease (AD), a number that is expected to grow as the
population ages.(’ AD accounts for most cases of dementia
among Canadians aged 65 years and over.?) To date, there is no
cure or disease-modifying treatment for AD. As such, a major
focus of research is identifying modifiable risk factors for
AD.® Many modifiable risk factors for AD are vascular risk
factors, including diabetes, hypertension, obesity, smoking,
and physical inactivity.**> In addition, research show that low
education is strongly associated with increased AD risk.(®7)

Though the prevalence of AD in the Canadian Indigenous
population in Canada has not been well defined, the impor-
tance of dementia as a public health concern has recently
been recognized.® One study found that dementia is more
prevalent among First Nations peoples in Alberta compared to
non-First Nations people and that dementia was diagnosed at
younger ages.® The Indigenous population also has a dispro-
portionately high prevalence of most modifiable risk factors.
For example, one study found that Indigenous people were
two to four times more likely than non-Indigenous people to
have diabetes.® Prior research also indicates that Indigenous
peoples in Canada have higher rates of obesity, physical
inactivity, and smoking compared to their non-Indigenous
counterparts.(1%1112) This is especially true for Indigenous
(First Nations) peoples who live on-reserve.(1?)

Although research has examined vascular risk factors
among Indigenous peoples in Canada in the context of cardio-
vascular disease, there is little research regarding the potential
impact of these and other risk factors on AD. The objective
of this study was to examine and compare the population
attributable risk (PAR) for AD associated with six modifiable
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risk factors (diabetes mellitus, midlife hypertension, midlife
obesity, physical inactivity, smoking, and low educational
attainment) among Indigenous and non-Indigenous peoples
in Canada and among on- and off-reserve Indigenous peoples
in Canada.

METHODS

For the purpose of this analysis, the Canadian population is
segmented into three groups. On-reserve Indigenous peoples
in Canada include Indigenous (First Nations) peoples who
live in First Nations communities (on-reserve) in Canada.
Off-reserve Indigenous peoples in Canada include people
who self-identify as First Nations, Inuit, or Metis and live
off-reserve in Canada. Finally, non-Indigenous people include
any Canadians who live off-reserve and do not identify as
First Nations, Inuit, or Metis and, thus, include people of
many different ethnicities.

Data Extraction

Prevalence of Risk Factors

The prevalence of six risk factors (diabetes mellitus, midlife
hypertension, midlife obesity, physical inactivity, smok-
ing, and low educational attainment) was determined for
the three populations of interest. Although depression was
included in a prior publication regarding the population at-
tributable risk of AD,'® depression was not included here
since data regarding the prevalence of depression was not
available through the Statistics Canada data sources used
for these analyses. In addition, factors that elevate the risk
for other types of dementia (for example, alcoholism) but
are not among the primary risk factors for AD were also
not included.

Data for on-reserve Indigenous peoples in Canada were
extracted from the 2008-2010 First Nations Regional Health
Survey: National Report on Adults, Youth and Children Liv-
ing in First Nations Communities, which includes a sampling
of 21,757 people from 216 First Nations communities.(!®)
Data for off-reserve Indigenous peoples (First Nations, Inuit,
and Metis) and those who identify as non-Indigenous were
extracted from the 2010 Statistics Canada Community Health
Survey for people aged 45 years and older (CANSIM Table
105-0512 for off-reserve Indigenous peoples and CANSIM
Table 105-0501 for non-Indigenous people). Data on the
prevalence of low educational attainment (less than high
school diploma) among off-reserve groups was extracted
from the 2006 Canadian Census estimates. The prevalence
of each risk factor among off-reserve Indigenous peoples
in Canada was calculated by weighting the prevalence for
First Nations, Metis, and Inuit by their respective popula-
tion (Off-reserve Indigenous Prevalence = [(Population First
Nations x Prevalence First Nations) + (Population Inuit x
Prevalence Inuit) + (Population Metis X Prevalence Metis)]
/ Total Off-reserve Indigenous Population). Similarly, the

prevalence estimates for the total Indigenous population
were calculated by weighting on- and off-reserve prevalence
according to population estimates from the 2011 Canadian
Census National Household Survey (Total Indigenous Preva-
lence = [(Population On-reserve x Prevalence On-reserve) +
(Population Off-reserve x Prevalence Off-reserve)] / Total
Indigenous Population). Presence of risk factors was self-
reported in all data sources.

Relative Risks

A literature review was conducted to determine the relative
risk associated with each of the risk factors. Since no updated
meta-analyses were published, relative risks were extracted
from a prior publication by Barnes and Yaffe.(1*) Most relative
risks used in the meta-analyses were adjusted for confounding
factors, most often including age and education. Since there is
no research to indicate that the relative risks associated with
modifiable risk factors for AD are different in Indigenous
versus non-Indigenous populations, we used the same relative
risks for both groups.

Analysis

The PAR is defined as the number of cases of a disease in a
population that can be attributed to a specific exposure. For
the purpose of this paper, the PAR was the projected portion of
cases of AD attributed to one or all six modifiable risk factors
of interest. To calculate the PAR for each risk factor, we used
the Levin formula,('®) as done previously:(1%

Prr*(RR-1)

PAR = o ®RD)

where Prr refers to the prevalence of the risk factor and RR
refers to the adjusted relative risk for AD associated with that
risk factor. A combined PAR was calculated to determine the
maximum combined effect of all risk factors:

Combined PAR =1—(1—PAR,) x (1 —PAR,) x (1 —PAR;) ..

The disadvantage of this equation is that it treats each
risk factor as independent of the others, which is likely not
true. However, it has the advantage of limiting the total sum
of PARSs to less than 100%. Differences between populations
were calculated using the chi-square test.

RESULTS

In both the total Indigenous (on- and off-reserve Indigenous
peoples) and non-Indigenous populations in Canada, physical
inactivity had the highest PAR for AD. However, the PAR
for most risk factors (excluding midlife hypertension) was
higher among Indigenous peoples in Canada than among
non-Indigenous people. The greatest contrast between groups
was for low educational attainment (10.4% difference) and
smoking (9.5% difference) (p-for-difference < .001). The
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estimated combined PAR for all six risk factors was almost
10% higher among Indigenous peoples in Canada than among
non-Indigenous people. For additional detail regarding the
prevalence, relative risks, and PAR associated with each risk
factor in among the Indigenous and non-Indigenous people
in Canadian populations, refer to Table 1.

When examining the on-reserve and off-reserve In-
digenous populations (Table 2), the highest PAR for both
groups was again for physical inactivity. Most PARs were
higher among on-reserve Indigenous peoples in Canada than
among off-reserve Indigenous peoples, with the exceptions
being diabetes mellitus (same in the two groups) and midlife
hypertension (higher in the off-reserve group). The greatest
differences in PARs were in those associated with smoking
(7.7%) and low education (7.5%) (p < .001). The estimated
combined PAR for all six risk factors neared 80% for on-re-
serve Indigenous peoples in Canada and was approximately
5% lower among off-reserve Indigenous peoples. For addi-
tional detail regarding the prevalence, relative risks, and PAR
associated with each risk factor in the on- and off-reserve
Indigenous peoples in Canada, refer to Table 2.

DISCUSSION

Most modifiable risk factors for AD are more common among
Indigenous peoples in Canada than among the non-Indigenous
people. As a result, the six risk factors addressed in this

study accounted for a higher projected PAR for AD among
Indigenous than non-Indigenous groups, with the risk factors
responsible for over 75% of AD cases. Optimistically, this
suggests that a greater portion of projected AD cases among
Indigenous peoples may be preventable.

Most of the difference in the PARs between Indigenous
and non-Indigenous peoples in Canada appears to be driven by
high prevalence of risk factors among on-reserve Indigenous
peoples. In all-cases, the PAR and prevalence of AD risk
factors among off-reserve Indigenous peoples fell between
the on-reserve and non-Indigenous groups. Consequently,
the high risk for AD among Indigenous peoples in Canada is
likely driven by a combination of cultural factors and social
determinants of health (for example, education, employment,
food access, built environment) that differ at least in magni-
tude between on- and off-reserve groups.

Within both the Indigenous and non-Indigenous popu-
lations, physical inactivity had the greatest projected PAR
for AD (>30% in both groups). Some barriers to physical
activity are likely shared by on-reserve Indigenous, off-
reserve Indigenous, and non-Indigenous groups. For ex-
ample, health conditions, lack of time, and the influence of
friends and family are frequently cited barriers to physical
activity.(7-18:1920) The influence of health conditions may be
particularly relevant among Indigenous peoples in Canada
as almost two-thirds of on-reserve Indigenous peoples in
Canada have a chronic health condition.!®) Cultural factors

TABLE 1.
Prevalence, relative risk, and population attributable risk (PAR) associated with modifiable risk factors for
Alzheimer’s disease in the total Indigenous and non-Indigenous population in Canada

Relative Risk PAR?
(95% CI?) (95% CI)

Total Indigenous Population

Risk Factor Prevalence
Diabetes Mellitus 16.4%
Midlife Hypertension 27.1%
Midlife Obesity 33.7%
Physical Inactivity 58.8%
Smoking 40.8%
Low Education 48.8%

Combined (maximum) -

1.39 (1.16-1.66)
1.61 (1.16-2.24)
1.60 (1.34-1.92)
1.82 (1.19-2.78)
1.59 (1.15-2.20)
1.59 (1.35-1.86)

6.0% (2.6-9.7)
14.2% (4.2--25.1)
16.8% (10.3-23.6)
32.5% (10.1-51.1)

19.4% (5.8-32.9)
22.4% (14.6-29.6)
76.1%

Non-Indigenous Population

Diabetes Mellitus 11.0%
Midlife Hypertension 31.0%
Midlife Obesity 19.7%
Physical Inactivity 53.6%
Smoking 18.6%
Low Education 23.1%

Combined (maximum) -

1.39 (1.16-1.66)
1.61 (1.16-2.24)
1.60 (1.34-1.92)
1.82 (1.19-2.78)
1.59 (1.15-2.20)
1.59 (1.35-1.86)

4.1% (1.7-6.8)
15.9% (4.7-27.8)
10.6% (6.3-15.3)
30.5% (9.2-48.8)
9.9% (2.7-18.2)
12.0% (7.5-16.6)

67.1%

2 Confidence Interval.
b All differences in PAR between populations significant to p <.001.
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TABLE 2.
Prevalence, relative risk, and population attributable risk (PAR) associated with modifiable risk factors for
Alzheimer’s disease in the on-reserve and off-reserve Indigenous Canadian population.

Risk Factor Prevalence

Relative Risk PAR?
(95% CI?) (95% CI)

On-reserve Indigenous Population

Diabetes Mellitus 16.0%
Midlife Hypertension 21.8%
Midlife Obesity 40.2%
Physical Inactivity 62.5%
Smoking 57.0%
Low Education 65.9%

Combined (maximum) -

1.39 (1.16-1.66)
1.61 (1.16-2.24)
1.60 (1.34-1.92)
1.82 (1.19-2.78)

5.9% (2.5-9.7)
11.7% (3.4-21.3)
19.4% (12.0-27.0)
33.9% (10.6-57.2)
1.59 (1.15-2.20) 25.2% (7.9-40.6)
1.59 (1.35-1.86) 28.0% (18.7-36.2)
- 79.6%

Off-reserve Indigenous Population

Diabetes Mellitus 16.0%
Midlife Hypertension 29.0%
Midlife Obesity 32.0%
Physical Inactivity 58.0%
Smoking 36.0%
Low Education 44.0%

Combined (maximum) -

1.39 (1.16-1.66)
1.61 (1.16-2.24)
1.60 (1.34-1.92)
1.82 (1.19-2.78)

6.0% (2.6-9.8)
14.9% (4.4-26.2)
16.0% (9.7-22.6)
32.1% (9.9-50.7)
1.59 (1.15-2.20) 17.5% (5.1-30.1)
1.59 (1.35-1.86) 20.5% (13.3-27.3)

- 74.9%

2Confidence Interval.

bAll differences in PAR between populations significant to p < .001 with the exception of diabetes mellitus.

may also influence physical activity among Indigenous
groups. For example, Canadian Indigenous youth reported a
preference for traditional Indigenous forms of physical activ-
ity.?) Developing culturally acceptable physical activity
programs in coordination with the local community may be
critical to increasing physical activity among Indigenous
peoples in Canada. Poor access to facilities is another bar-
rier to physical activity that may be particularly pertinent to
Indigenous people living on-reserve.?>23:2425 In a study of
the Six Nations Reserve (Brant County, Ontario), participants
reported poor walkability and difficulty accessing walking
and cycling facilities.?® This suggests that the built environ-
ment may be a key social determinant of physical activity
among the Indigenous peoples in Canada, which could be
altered by developing and maintaining community centres,
roads, sidewalks, and trails.

Low educational attainment had the second highest
projected PAR for AD among Indigenous peoples in Canada
and also accounted for the biggest discrepancy in the PAR
between Indigenous and non-Indigenous groups (>10%). This
is in line with prior research that indicates that the portion of
off-reserve Indigenous peoples in Canada who do not com-
plete high school is twice that of non-Indigenous people.?”)
The rate of low education is an additional 20% higher among
on-reserve versus off-reserve Indigenous peoples in this
study (66% versus 44%). Differences in education between
Indigenous and non-Indigenous groups are likely influenced
by colonialism and forced assimilation of Aboriginal peoples

in Canada.*®2% The history of imposed education through
the residential school system contributes to the high rates
of dropout among Indigenous peoples in the present day.
(9 Furthermore, the trauma of the residential school system
continues to affect Aboriginal peoples’ psychological health
and wellbeing, taking the form of increased stress such as post-
traumatic stress disorder.®") Research has shown low rates
of education then contribute to high rates of unemployment
and low socioeconomic status among Indigenous peoples in
Canada,®? which in turn drive other AD risk factors such as
smoking and obesity.(1°-33)

To date, there has been limited research on strategies to
improve education and literacy among Indigenous youth.34
Research indicates Indigenous youth are less likely to attend
school if they consider the teaching style unacceptable or
are unable to relate to the content.®>3%) Successful strategies
to increase educational attainment may require inclusion
of cultural practices and values and delivery in local lan-
guages.®% Such culturally appropriate strategies may drive
student interest and attendance and,®> thus, increase edu-
cational attainment and reduce AD risk.

Smoking is another risk factor with a substantially
higher (almost 10%) PAR for AD among Indigenous peoples
in Canada. This confirms prior research indicating higher
tobacco use in Indigenous populations, particularly among
those living on-reserve.('%37) Low income and unemploy-
ment are important social determinants of smoking among
Indigenous peoples.(839 As a result, factors limiting

CANADIAN GERIATRICS JOURNAL, VOLUME 18, ISSUE 3, SEPTEMBER 2015

155



PETRASEK MACDONALD: ALZHEIMER'’S DISEASE IN CANADASS INDIGENOUS POPULATION

education and employment opportunities may also drive
smoking rates. However, Indigenous status is also associated
with higher rates of smoking independent of socioeconomic
status.? Although some suggest lack of taxation for tobacco
among Indigenous peoples in Canada may contribute to high
smoking rates, there is no evidence that increasing taxation
reduces smoking.! One small study suggested that a cultur-
ally sensitive smoking-prevention program may be effective
among Indigenous youth.?

The PAR for AD associated with diabetes and obesity
were also higher in the Indigenous population in Canada. High
rates of each of these factors have been previously reported in
Indigenous peoples in Canada.®1%11-12) Since off-reserve In-
digenous peoples in Canada have lower rates than on-reserve
Indigenous peoples, there may be both general Indigenous
factors and reserve-related factors contributing. Increasing
rates of physical inactivity and poor diet are understood to
contribute to obesity and diabetes among Canadians in gen-
eral, as well as psychosocial factors.(*>#% Indigenous peoples
in Canada are more likely to be physically inactive, due to
a combination of factors discussed above. Environmental
factors related to living on-reserve or in remote locations
may also increase obesity rates due to poor access to healthy
foods.?) Colonialism may be another factor that influences
diet. Forced relocation of Indigenous people reduced hunting
and gathering practices and increased Indigenous reliance on
less nutritious store-bought foods.*> Access to affordable,
healthy food, either through stores or traditional hunting and
gathering, would likely improve diets and reduce obesity,
diabetes, and, thus, AD rates.

The PAR associated with midlife hypertension was slight-
ly higher among non-Indigenous people than among Indig-
enous peoples. Since high blood pressure was self-reported,
it is unclear whether blood pressure controlled by treatment
was reported as high blood pressure or not. One study found
higher rates of treated hypertension among Indigenous peo-
ples in Canada, though there was no difference in the current
systolic blood pressure,(?) in line with our results.

An important factor that may influence the prevalence of
all AD risk factors among the Indigenous population in Canada
is poor relationship with health-care providers. The devaluation
of Indigenous knowledge and traditions fostered by coloni-
zation as well as historically imposed colonial institutions
contribute to high rates of withdrawal of Indigenous people
from Canadian institutions including the medical system.9)
Indeed, medical institutions are considered a powerful symbol
of colonialism.*® Studies indicate that Indigenous people in
Canada feel that medical personnel do not relate to them and
dismiss their concerns.“”#¥) In addition, poor communication
and relationships with physicians were evident.*®) Poor rela-
tionships may influence risk-factor diagnosis, treatment, and
self-management and, thus, influence AD risk. The relationship
of Indigenous people with Canadian health providers may
be enhanced if patients are involved in decision making and
experience respect for their culture and identify.*”)

Of note, remnant trauma from the residential school sys-
tem may affect risk for AD through more than education. The
trauma continues to affect Aboriginal peoples’ psychological
health and wellbeing, taking the form of increased stress such
as post-traumatic stress disorder.®! This may affect AD risk
both directly, through increased stress and associated inflam-
mation over the life course,*® and indirectly, by influencing
behaviour. People who have experienced post-traumatic stress
disorder are less likely to be physically active and are more
likely to have poor diet, which is likely to influence AD risk.9)

Chronic-disease self-management strategies may be an
important approach to managing the burden and implication
of all risk factors among Indigenous peoples in Canada. In
particular, self-management strategies that involve commu-
nities in chronic-disease management and consider Indige-
nous-specific socio-ecological factors may be most effective.
(46) For example, the Aboriginal Diabetes Wellness Program
which was implemented in Alberta (Canada) includes cul-
turally sensitive programming using a holistic approach to
health management and offers programming in local native
languages.“® Such strategies could also be effective for other
risk factors, particularly vascular risk factors that increase an
individual’s risk not only for AD but also for cardiovascular
disease. However, it is important to note that devaluation of
Indigenous knowledge imparted by colonialism creates self-
doubt and makes self-management and behaviour change
more difficult.??

Our study has both strengths and weaknesses. Few stud-
ies have examined dementia risk among Indigenous groups,
particularly in Canada. As a result, this analysis of the PAR
for AD associated with modifiable risk factors gives insight
into the impact of modifiable risk factors on AD among
Indigenous and non-Indigenous groups. The relative risk of
each risk factor came from the most recent systematic reviews
and meta-analyses, suggesting accuracy of estimates. Our
data regarding prevalence also came from either Statistics
Canada data or the First Nations Health survey, which mini-
mizes sampling bias. However, most data were self-reported
in 2010. Thus, the data may be influenced by reporting bias,
which would be likely to result in under-reporting of risk
factors. Furthermore, prevalence rates from 2010 may not
be consistent with current prevalence. The Levin equation
used to estimate PAR may also have some limitations.('®) In
particular, the equation assumes that each risk factor is inde-
pendent, which is likely not true due to clustering of health
behaviours. As such, this may lead to an overestimation in
the PAR for all risk factors combined. However, the Levin
equation is thought to underestimate the PAR in cases where
the adjusted relative risk is less than the crude relative risk,
which is the case for the modifiable risk factors discussed here.
In addition, Indigenous populations were identified differently
based on residence, where on-reserve Indigenous people were
identified by place of residence (that is, on-reserve) whereas
off-reserve Indigenous people were self-identified. This
may lead to some bias in the comparison between groups.
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Furthermore, data for the off-reserve Indigenous population
include First Nations, Inuit, and Metis peoples. This prevents
any differentiation between these Indigenous groups, which
may be diverse in not only the prevalence of risk factors for
AD but also the contributing factors. Further, there may be
additional risk factors that contribute either directly or indi-
rectly to the risk of dementia among Indigenous peoples in
Canada, including depression and alcoholism which were not
considered here. Depression was not included since it was
not in the Canada Community Health Survey, our source of
data for non-Indigenous people. Alcoholism was not included
because it is chiefly a risk factor for alcohol-related dementia
rather than AD. Finally, our analysis uses the same relative
risks for the Indigenous and non-Indigenous groups. It is
possible that the relationship between each risk factor, AD,
and confounding factors may differ between the Indigenous
and non-Indigenous groups in Canada due to living context
of each population.

CONCLUSION

Our results indicate that modifiable risk factors may account
for over 75% of cases of AD among Indigenous peoples in
Canada. Reducing the prevalence of physical inactivity and
smoking and increasing education may have the greatest
impact on the prevalence of AD among Indigenous peoples
in Canada. The causes of high rates of risk factors among
Indigenous peoples in Canada are likely complex and multi-
factorial and are likely to include sociocultural factors as well
as environmental factors associated with on-reserve living. It
is possible that successful strategies to reduce risk factors may
need to be culturally sensitive and developed in collaboration
with Indigenous peoples in Canada. Further research should
determine the prevalence of AD in the Indigenous population
in Canada and develop culturally appropriate interventions to
reduce risk factors for AD.

Key Points

The Indigenous population in Canada has a disproportionally
high prevalence of modifiable risk factors for AD.

Thus, the population attributable risk (PAR) associated
with most AD risk factors is higher among Indigenous groups
than among non-Indigenous groups, suggesting that a greater
portion of AD cases are preventable.

Low educational attainment and physical inactivity carry
the greatest PAR for AD among Indigenous peoples in Canada.

The greatest difference in PAR was for low educational
attainment and smoking, where the PAR among Indigenous
peoples in Canada was approximately 10% higher than among
non-Indigenous people.

Strategies to reduce risk factors may include improving
access to healthy food and a health-promoting built environ-
ment on-reserve but need to take into account the cultures of
Indigenous communities.

ACKNOWLEDGEMENTS

The authors thank the National Collaborating Centre for
Aboriginal Health (NCCAH) who will ensure dissemination
of our findings to Indigenous peoples in Canada.

CONFLICT OF INTEREST DISCLOSURES

Neither the study nor the researchers were directly funded
for this work. The authors declare that no conflicts of interest
exist. This paper will be disseminated through the National
Collaborating Centre for Aboriginal Health (NCCAH) to
ensure Indigenous populations in Canada have access to the
study findings and information reported in this article.

REFERENCES

1. Brookmeyer R, Johnson E, Ziegler-Graham K, et al. Forecast-
ing the global burden of Alzheimer’s disease. Alzheimer’s and
Dement. 2007;3(3):186-91.

2. McDowell I, Hill G, Lindsay J, et al. Canadian study of health
and aging: study methods and prevalence of dementia. Can
Med Assoc J. 1994;150(6):899-913.

3. Middleton LE, Yaffe K. Promising strategies for the prevention
of dementia. Arch Neurol. 2009;66(10):1210-15.

4. De Toledo Ferraz Alves TC, Ferreira LK, Wajngarten M, et
al. Cardiac disorders as risk factors for Alzheimer’s disease. J
Alzheimer’s Dis. 2010;20(3):749-63.

5. QiuC. Preventing Alzheimer’s disease by targeting vascular risk
factors: hope and gap. J Alzheimer’s Dis. 2012;32(3):721-31.

6. Caamaio-Isorna F, Corral M, Montes-Martinez A, et al. Educa-
tion and dementia: a meta-analytic study. Neuroepidemiology.
2006;26(4):226-32.

7. SternY, Gurland B, Tatemichi TK, et al. Influence of education
and occupation on the incidence of Alzheimer’s disease. JAMA.
1994;271(13):1004-10.

8. Jacklin KM, Walker JD, Shawande M. The emergence of de-
mentia as a health concern among First Nations populations in
Alberta, Canada. Can J Public Health. 2012;104(1):e39—44.

9. Dyck R, Osgood N, Lin TH, et al. Epidemiology of diabetes
mellitus among First Nations and non-First Nations adults.
CMAJ. 2010;182(3):249-56.

10. Anand SS, Yusuf S, Jacobs R, et al. Risk factors, athero-
sclerosis, and cardiovascular disease among Aboriginal
people in Canada: the study of health assessment and risk
evaluation in Aboriginal peoples (SHARE-AP). Lancet.
2001;358(9288):1147-53.

11. Katzmarzyk PT. Obesity and physical activity among Aboriginal
Canadians. Obesity. 2008;16(1):184-90.

12. Liu J, Kue Young T, Zinman B, et al. Lifestyle variables,
non-traditional cardiovascular risk factors, and the metabolic
syndrome in an Aboriginal Canadian population. Obesity.
2006;14(3):500-08.

13. Levin B. Aboriginal education still needs work. Phi Delta Kap-
pan. 2008;90(9):689-90.

14. Barnes DE, Yaffe K. The projected effect of risk factor re-
duction on Alzheimer’s disease prevalence. Lancet Neurol.
2011;10(9):819-28.

CANADIAN GERIATRICS JOURNAL, VOLUME 18, ISSUE 3, SEPTEMBER 2015

157



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

PETRASEK MACDONALD: ALZHEIMER'’S DISEASE IN CANADASS INDIGENOUS POPULATION

The First Nations Information Governance Centre. First Nations
Regional Health Survey (RHS) Phase 2 (2008/10): National
Report on Adults, Youth and Children Living in First Nations
Communities. Ottawa: The First Nations Information Gover-
nance Centre. 2012.

Levin ML. The occurrence of lung cancer in man. Acta Unio
Internationalis Contra Cancrum. 1953;9(3):531-41.

Allison KR, Dwyer JJ, Goldenberg E, ef al. Male adolescents’
reasons for participating in physical activity, barriers to partic-
ipation, and suggestions for increasing participation. Adoles-
cence. 2005;40(157):155-70.

Allison KR, Dwyer JJ, Makin S. Perceived barriers to
physical activity among high school students. Prev Med.
1999;28(6):608-15.

Dwyer JJ, Allison KR, Goldenberg ER, et al. Adolescent girls’
perceived barriers to participation in physical activity. Adoles-
cence. 2006;41(161):75-89.

Smith KL, Carr K, Wiseman A, et al. Barriers are not the limiting
factor to participation in physical activity in Canadian seniors.
J Aging Res. 2012; Epub. 8p.

Kerpan S1, Humbert L. Playing together: the physical activity
beliefs and behaviors of urban Aboriginal youth. J Phys Act
Health. 2015; Epub.

Ho LS, Gittelsohn J, Rimal R, et al. An integrated multi-insti-
tutional diabetes prevention program improves knowledge and
healthy food acquisition in northwestern Ontario First Nations.
Health Educ Behav. 2008;35(4):561-73.

Anand SS, Davis AD, Ahmed R, et al. A family-based interven-
tion to promote healthy lifestyles in an Aboriginal community
in Canada. Can J Public Health. 2007;98(6):447-52.

Humpel N, Owen N, Leslie E. Environmental factors associated
with adults’ participation in physical activity: a review. 4m J
Prev Med. 2002;22(3):188-99.

Wendel-Vos W, Droomers M, Kremers S, et al. Potential
environmental determinants of physical activity in adults: a
systematic review. Obes Rev. 2007;8(5):425-40.

Joseph P, Davis AD, Miller R, et al. Contextual determinants
of health behaviours in an Aboriginal community in Canada:
pilot project. BMC Public Health. 2012;12(1).

Quebec Population Health Research Network [QPHRN]/
Réseau du recherce en santé des population du Québec. Ab-
original Youth and Social Inequalities in Health. Montreal, QC:
QPHRN; 2008.

de Leeuw S, Greenwood M, Cameron E. Deviant constructions:
how governments preserve colonial narratives of addictions
and poor mental health to intervene into the lives of Indigenous
children and families in Canada. Int J Ment Health Addict.
2010;8(2):282-95.

Nelson, S. Challenging hidden assumptions: colonial norms as
determinants of Aboriginal mental health. Prince George, BC:
National Collaborating Centre for Aboriginal Health. 2012.
Reading CL, Wien F. Health inequalities and social determinants
of Aboriginal people’s health. Prince George, BC: National
Collaborating Centre for Aboriginal Health. 2009.

Aguiar W, Halseth R. Aboriginal peoples and historic trauma:
the processes of intergenerational transmission. Prince George,
BC: National Collaborating Centre for Aboriginal Health. 2015.
Sharpe A, Arsenault J, Lapointe S. The Potential Contribu-
tion of Aboriginal Canadians to Labour Force, Employment,
Productivity and Output Growth in Canada 2001-2017. CSLS
Research Report 2007-04. Ottawa: CSLS; 2007.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Ng C, Corey PN, Young TK. Socio-economic patterns of obesity
among aboriginal and non-Aboriginal Canadians. Can J Public
Health. 2011;102(4):264-68.

Ning A, Wilson K. A research review: exploring the health
of Canada’s Aboriginal youth. Int J Circumpolar Health.
2012;71(1). 10p.

Maclver M. Aboriginal students’ perspectives on the factors
influencing high school completion. Multicultural Perspectives.
2012;14(3):156-62.

Baydala L, Letourneau N, Bach H, ef al. Lessons learned
through research with Mother Earth’s Children’s Charter
School. Pimatisiwin: A Journal of Indigenous and Aboriginal
Community Health. 2007;5(2):201-16.

Mclntyre L, Shah CP. Prevalence of hypertension, obesity and
smoking in three Indian communities in northwestern Ontario.
CMAJ. 1986;134(4):345-49.

Richmond CA, Ross NA. The determinants of First Nation and
Inuit health: a critical population health approach. Health Place.
2009;15(2):403—11.

Sanmartin C, Finés P, Khan S, ez al. Modelling risk factor informa-
tion for linked census data: the case of smoking. Statistics Canada,
Catalogue no. 82-003-X: Health Reports. 2013;24(6):9-15.
Lemstra M, Mackenbach J, Neudorf C, et al. Daily smoking in
Saskatoon: the independent effect of income and cultural status.
Can J Public Health. 2009;100(1):51-54.

Bader P, Boisclair D, Ferrence R. Effects of tobacco taxation
and pricing on smoking behavior in high risk populations:
a knowledge synthesis. Int J Environ Res Public Health.
2011;8(11):4118-39.

McKennitt DW, Currie CL. Does a culturally sensitive smok-
ing prevention program reduce smoking intentions among
Aboriginal children? A pilot study. Am Indian Alaska Native
Ment Health Res. 2012;19(2):55-63.

Lissner L. Causes, diagnosis and risks of obesity. Pharmaco-
Economics. 1994;5(Suppl 1):8-17.

Power C, Parsons T. Nutritional and other influences in
childhood as predictors of adult obesity. Proc Nutr Soc.
2000;59(2):267-72.

Kuhnlein H, Erasmus B, Creed-Kanashiro H, ef al. Indigenous
peoples’ food systems for health: finding interventions that
work. Public Health Nutr. 2006;9(08):1013—-19.

O’Neil, JD. The cultural and political context of patient dis-
satisfaction in cross-cultural clinical encounters: a Canadian
Inuit study. Med Anthropol Q. 1989;3(4):325-44.

Adelson, N. The embodiment of inequity: health disparities in Ab-
original Canada. CanJ Public Health. 2005;96(Suppl 2):S45-S61.
Bruce SG, Riediger ND, Zacharias JM, et al. Obesity and
obesity-related comorbidities in a Canadian First Nation popula-
tion. Chronic Dis Can. 2010;31(1):27-32.

Machado A, Herrera AJ, de Pablos RM, et al. Chronic stress as
arisk factor for Alzheimer’s disease. Rev in the Neurosciences.
2014;25(6):785-804.

Hall KS, Hoerster KD, Yancy WS. Post-traumatic stress dis-
order, physical activity, and eating behaviors. Epidem Revs.
2015;37(1):103—15.

Correspondence to: Laura E. Middleton, php, Department of
Kinesiology, University of Waterloo, 1114 B.C. Matthews Hall,
200 University Ave. West, Waterloo, Ontario, N2L 3G1, Canada
E-mail: laura.middleton@uwaterloo.ca

CANADIAN GERIATRICS JOURNAL, VOLUME 18, ISSUE 3, SEPTEMBER 2015

158


mailto:laura.middleton@uwaterloo.ca

