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Abstract. Dementia prevalence in Aboriginal and Torres Strait Islander Australians is three to five times higher than the
general Australian population. A better understanding of the underlying biomedical and social risk factors is needed to guide
dementia prevention in Aboriginal Australians. The current study is the first to examine potential risk factors for dementia in
the majority urban and regional population, with a representative sample of 336 Aboriginal Australians aged 60 years and
older. Participants included 45 people with a dementia diagnosis (n = 27 probable/possible Alzheimer’s disease); and 286
people without dementia. Univariate logistic regression analyses (controlling for age) identified childhood trauma, mid-life
factors (history of unskilled work, past high-risk alcohol use), and medical factors (history of stroke, head injury with loss of
consciousness, epilepsy) as risk factors for dementia. Multivariable analysis revealed age, childhood trauma, unskilled work,
stroke, and head injury as independent predictors of all-cause dementia. A range of comorbid factors related to dementia was
also identified (i.e., functional impairment, incontinence, recent hospital admission, low body mass index, living in residential
care, depression, current high-risk alcohol use, social isolation, low physical activity levels). These findings extend previous
outcomes in a remote Aboriginal population by highlighting that life-course social determinants of health, in addition to
neurological disorders, likely play an important role in elevating dementia risk. Certain psychosocial and medical exposures
are highly prevalent in Aboriginal Australians, similar to other indigenous populations, and should be considered when
designing targeted and culturally appropriate prevention initiatives to reduce the burden of dementia.
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INTRODUCTION

The global burden of dementia is increasing dra-
matically [1]. This is of particular concern for
Aboriginal and Torres Strait Islander Australians
(respectfully referred to hereon as Aboriginal Aus-
tralians) as dementia prevalence is 3 to 5 times higher
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compared to the general Australian population [2–4].
Alzheimer’s disease (AD) is the most common type
of dementia in Aboriginal and non-Aboriginal popu-
lations, but effective treatments remain elusive. There
is, however, increasing evidence that sheds light on
the underlying risk factors of this late-onset dementia
epidemic; with up to half of global AD cases thought
to be attributable to modifiable risk factors [5, 6].

Low education, smoking, physical inactivity,
depression, midlife obesity, midlife hypertension,
and diabetes have all been identified as major
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worldwide risk factors for AD [5]. Recent system-
atic review evidence has shown distinct risk factors
across different types of dementia, highlighting par-
ticularly strong associations for depression and type
2 diabetes mellitus, and, additionally, frequency of
social contacts and benzodiazepine use [7]. How-
ever, an even broader range of factors is thought
to contribute to the risk of dementia and AD. The
Alzheimer’s disease risk scale by Anstey et al. [8]
identified both risk and protective factors encom-
passing age, sex, body mass index (BMI), diabetes,
depression, cholesterol, traumatic brain injury, smok-
ing, alcohol use, social engagement, physical activity,
cognitive activity, fish intake, and exposure to pesti-
cides. A number of these previously identified risk
factors (such as low education, smoking, hyperten-
sion, diabetes, and depression) disproportionately
affect Aboriginal Australians [9, 10]. Recently, there
has also been a move toward considering factors
across the life course, including childhood, which
may increase the risk of dementia in late life (see
[11–13] for general discussions); however, primary
studies investigating these factors are limited.

Despite the extensive research on dementia risk
factors to date, there is a striking lack of population-
based research on dementia risk factors in Aboriginal
Australians, with only two studies examining these
factors [14, 15]. In a cross-sectional study of 363
Aboriginal Australians aged 45 years and older
from the remote Kimberley region of Western Aus-
tralia, dementia was associated with older age, being
male, and having no formal education [14]. After
controlling for these factors, dementia was also asso-
ciated with current smoking, stroke, epilepsy, head
injury, poor mobility, incontinence, and falls [14].
In a follow-up study of this same cohort (n = 189),
only age and head injury emerged as significant
longitudinal risk factors for cognitive decline (fur-
ther cross-sectional associations with higher systolic
blood pressure, low BMI, and analgesic medications
were also identified) [15]. In addition, we have pre-
viously reported a significant association between
childhood stress exposure and dementia diagnosis in
the current cohort of older Aboriginal people, which
was independent of adult mental health disorders
(e.g., history of depression) and current symptoms
of psychological distress [16].

Given the concentrated dementia risk, the Aus-
tralian Aboriginal population provides a window for
understanding dementia risk and prevention, appli-
cable to many populations globally. However, it is
important to consider that the Kimberley cohort is

from a remote location, and these results may not
generalize to the majority urban and regional Aborig-
inal population, or other populations more broadly.
High rates of illiteracy, lack of formal education,
and largely non-English speaking background could
contribute to higher dementia rates in remote Aborig-
inal people [14]. Yet, urban Aboriginal people have
similarly high dementia rates (21.0% versus 23.8%
remote, at ages 60+), despite being English speaking
and typically literate, with at least some secondary
education [2]. While better educational outcomes will
likely contribute to dementia prevention, there is a
need to consider a broader array of social risk factors
in indigenous populations.

The current study examined the potential risk fac-
tors for dementia in a population-based sample of
Aboriginal Australians aged 60 years and older from
urban and regional communities in New South Wales
(NSW). It was hypothesized that the factors related
to the high rates of dementia observed in this pop-
ulation would be multifaceted and apparent across
all phases of the lifespan, from childhood through
to mid- and late-life. It was also expected that the
factors associated with dementia would be similar to
those reported in other populations, given the similar
pattern of dementia types diagnosed (i.e., AD, mixed
and vascular dementia most prevalent) [2].

MATERIALS AND METHODS

Study setting and participants

The Koori Growing Old Well Study (KGOWS) was
set in five Aboriginal communities across NSW in
eastern Australia—two in metropolitan Sydney and
three in regional coastal areas. NSW has the largest
Aboriginal population of any state or territory in
Australia, at 33% of the total Aboriginal and Tor-
res Strait Islander Australian population [17]. These
communities and the study participants encompass
a diverse range of traditional cultural and language
groups, from many regions of Australia. The study
sample comprised 62% of the total Aboriginal and
Torres Strait Islander population aged 60 years and
older across five catchment areas (i.e., all contactable
and willing/consenting participants) and this sam-
ple was representative of the total population in
terms of age, sex, and urban/regional distribution.
Study data collection was undertaken from March
2010 to September 2012. Full details of the study
protocol have been described previously, including
recruitment, sampling and assessment procedures
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(see [2, 18]). We worked in partnership with local
Aboriginal Community Controlled Health Orga-
nizations (ACCHOs) and other key community
organizations, and employed local community mem-
bers to support recruitment, data collection, feedback,
and culturally safe engagement with participants.
Variables relevant to the current analyses are briefly
described below.

Ethics

The study was approved by the Aboriginal Health
and Medical Research Council (AHMRC; 615/07),
the University of New South Wales Human Research
Ethics Committee (HREC 08003), and NSW Popu-
lation & Health Services Research Ethics Committee
(AU RED Ref: HREC/09/CIPHS/65; Cancer Institute
NSW Ref: 2009/ 10/187). All ethical requirements
were adhered to. Participants gave written informed
consent or, in cases where capacity to consent was
lacking, gave verbal assent and written informed con-
sent was obtained from an appropriate relative or a
caregiver.

Measures

Dementia diagnosis
The main outcome for the current study was a diag-

nosis of “all-cause” dementia or probable/possible
AD according to National Institute on Aging and
Alzheimer’s Association (NIA-AA) criteria [19]. We
also applied DSM-IV diagnostic criteria for AD
[20], which yielded consistent results. Diagnoses
were based on data obtained through compre-
hensive medical assessment (including cognitive,
behavioral, neurological, and collateral/caregiver
measures) carried out by specialist geriatricians
or general physicians with experience in dementia
assessment [18]. A panel of at least three clinicians
(including geriatricians and psychologists) reviewed
these data to determine diagnosis by consensus.

Potential social and biomedical risk factors
All risk factor data were collected using a struc-

tured interview protocol, separate to the diagnostic
assessment [18]. We assessed demographic factors,
including age, sex, area of residence (urban/regional),
years of formal education, source of income, and
Indigenous status. The ‘years of formal education’
variable was derived based on the highest level of
education achieved [see [21], for full details].

Self-reported clinical history was obtained (coded
as 1 = present, 0 = absent), including stroke or tran-
sient ischemic attack, head injury with loss of
consciousness, epilepsy, lifetime diagnosis of depres-
sion, lifetime diagnosis of anxiety or post-traumatic
stress disorders (PTSD), diabetes, hypercholes-
terolemia, hypertension, heart disease, and current
smoking. Self-reported hearing loss was recorded
(nil/mild versus moderate/severe). Lifetime smok-
ing was also recorded using the pack-year history
method. Past alcohol use (highest lifetime level) was
assessed using the short-form of the Alcohol Use
Disorders Identification Test (AUDIT-C) [22]. Scores
on the AUDIT-C were classified as 0 = ‘no alcohol’,
1–5 = ‘low-risk alcohol use’, ≥6 = ‘high-risk alcohol
use’ [23]. When missing or discrepant with medical
assessment, self-reported clinical data were supple-
mented by data obtained from a nominated contact
person or caregiver (i.e., typically a close relative or
friend).

Social factors included occupational history
(lifetime ‘main job’), which was recorded and
coded as unskilled (i.e., Labourers) versus partially-
skilled/skilled (other occupational categories),
according to the Australian and New Zealand Stan-
dard Classification of Occupations [24]. Lifetime
rates of unemployment were low in this sample
(n = 13; 4%), and hence these cases were also
included in the unskilled work category. History
of any time spent in police custody was recorded
(yes/no). Aboriginal cultural and community con-
nection were assessed using the questions: “How
much is your Aboriginal culture a source of strength
to you?” (coded ‘a great deal’ versus ‘not at all/a
little/somewhat’), and “Do you feel connected to
the local Aboriginal community?” (yes/no). Poten-
tial early life risk and protective factors included
exposure to early life stress and trauma, measured
using the Childhood Trauma Questionnaire (CTQ)
[25], and informal education and cultural experi-
ences, measured using the Retrospective Indigenous
Childhood Enrichment (RICE) ‘Community’ sub-
scale [21]. We also considered where participants
mainly grew up (major city versus inner regional
versus outer regional/remote areas), the Index of
Relative Socioeconomic Disadvantage (IRSD)
for the postal area in which they mainly grew up
(lower index scores indicate higher levels of socioe-
conomic disadvantage) [26], their self-reported
childhood health (poor/fair versus good/very
good/excellent), and death of one or both parents
during childhood.
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Comorbid factors
The relative prevalence of a range of factors antic-

ipated to be comorbid with dementia diagnosis was
examined, including the following variables. Func-
tional disability was measured as impairment of
activities of daily living using the total score of
the Kilsyth Disability Scale [27]. Incontinence and
mobility impairment were assessed using the relevant
items from this same scale (present/absent). Self-
reported falls over the previous year were recorded (0
versus ≥1). Self-reported number of hospital admis-
sions over the past year (0 versus ≥1) and currently
living in a residential aged care facility (RACF;
yes/no) were also examined. Height and weight were
assessed and used to calculate BMI (weight(kg)/
height(m)2). BMI ≤ 25 was classified as Low BMI
(code = 1 versus BMI > 25, code = 0). Systolic and
diastolic blood pressure was also measured (while
seated, average of 2 measurements). We used vali-
dated self-report scales to assess current symptoms
of depression (modified Patient Health Question-
naire 9; mPHQ-9) [28], as well as current alcohol
use (AUDIT-C; coded as for past alcohol use) [23].
Engagement in physical activities, classified as mild
(e.g., walking, housework, gardening) or moder-
ate (e.g., swimming, dancing, lawn mowing), was
assessed over the past three months (yes/no). Social
networks and engagement were evaluated using
the following variables: marital status (married/de-
facto versus other), currently living alone (yes/no),
subjective loneliness (almost never versus some-
times/often), and participation in different social
activities over the previous three months (e.g., attend-
ing a sporting or community event, going shopping
with a friend; total number /10).

Data analysis

All analyses were completed using IBM SPSS v25
(IBM Corp., Armonk, NY). Level of significance was
set at 0.05. To examine potential risk factors and
comorbidities of dementia in this population, we used
univariate logistic regression analysis with dementia
as the criterion variable and other variables as predic-
tors. The independent effects of basic demographic
variables (age, sex, years of education, current
urban/regional location) were examined using a mul-
tivariable logistic regression model, which revealed
age to be the only significant factor. All subsequent
‘risk factor’ regression analyses were performed with
adjustment for age. Odds ratios with 95% confi-
dence intervals are reported for these analyses. The

current sample size provides >95% power to detect
small-to-moderate univariate effects (based on effect
size w = 0.2). Second, to identify key independent
predictors, we evaluated all significant (p < 0.05)
age-adjusted univariate ‘risk factor’ associations in
multivariable models for dementia. Models were
tested for the outcomes of all-cause dementia as well
as probable/possible AD. All predictors were entered
into the initial model and predictors with p > 0.1
were subsequently removed. As such, only predictors
with p < 0.1 were retained in the final multivari-
able model. Age, years of education, CTQ, RICE
Community sub-scale, IRSD, smoking pack years,
number of recent social activities, mPHQ-9, systolic
blood pressure and diastolic blood pressure were
analyzed as continuous variables. Variables not meet-
ing assumptions regarding normality of distribution
(i.e., age, CTQ, smoking pack years, mPHQ-9) were
transformed according to the guidelines of Tabach-
nick and Fidell [29] for use in regression analyses.
Continuous variables were converted to standardized
scores prior to regression analysis to enable com-
parison of effects across different scales/variables.
For multivariable ‘risk factor’ analysis, missing val-
ues for continuous variables were imputed using the
expectation-maximization procedure, to maximize
inclusion of participants in the analysis.

RESULTS

Participants

A representative sample of 336 Aboriginal and Tor-
res Strait Islander people aged 60 years and older
participated in the current study. Almost all of these
participants identified as being an Aboriginal person
(n = 328; 98%), with a smaller number identifying
as a Torres Strait Islander (n = 2) or both Aborig-
inal and Torres Strait Islander person (n = 6). The
majority of participants reported receiving current
income from a government pension (82.4%, includ-
ing 100% of people with dementia). This cohort has
been previously described in detail [2]. Forty-five par-
ticipants were diagnosed by clinical consensus with
“all-cause” dementia, of whom 27 met criteria for
probable (n = 18) or possible (n = 9) AD. Five partic-
ipants were diagnosed with longstanding cognitive
disorders related to schizophrenia or intellectual dis-
ability, and were excluded from further analyses. The
remaining 286 participants classified as ‘no demen-
tia’ were cognitively intact and/or not diagnosed with
a cognitive disorder (n = 248) or diagnosed with mild
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Table 1
Descriptive statistics, logistic regression analyses, and adjusted odds ratios according to diagnosis, for factors potentially associated with

dementia

Factor / Exposure Dementia (N = 45) No Dementia (N = 286) Logistic Regression Adjusted Odds Ratio*
N / % / Missing N / % / Missing B SE p OR 95% CI 95% CI

Mean SD Mean SD lower upper

Demographic
Age (y)† 71.29 8.20 0 65.95 5.63 0 0.67 0.16 <0.001 1.96 1.43 2.68
Sex (male) 24 53 0 109 38 0 0.50 0.34 0.140 1.66 0.85 3.24
Urban site 19 42 0 120 42 0 –0.02 0.35 0.945 0.98 0.49 1.93
Education (y)† 8.39 3.46 1 9.39 2.73 0 –0.19 0.17 0.260 0.82 0.59 1.15
Childhood
Childhood trauma† 42.06 22.77 15 35.89 15.24 22 0.49 0.20 0.013 1.63 1.11 2.39
Grew up – urban 12 27 0 90 32 2 REF
Inner regional 16 36 0 106 37 2 0.24 0.43 0.568 1.276 0.55 2.95
Outer regional/remote 17 38 0 88 31 2 0.27 0.43 0.530 1.308 0.57 3.02
IRSD† 947.8 54.52 0 932.02 60.87 2 0.33 0.17 0.050 1.39 1.00 1.94
Poor/fair child health 8 18 1 67 24 4 –0.05 0.43 0.904 0.95 0.41 2.22
Death of parent(s) 9 20 0 63 22 2 –0.12 0.42 0.779 0.89 0.39 2.02
RICE Community† 23.54 7.53 8 24.93 32 20 –0.14 0.18 0.435 0.87 0.61 1.24
Adult social/behavioral
Smoking (pack/y)† 25.63 37.51 4 25.06 34.19 14 0.13 0.18 0.465 1.14 0.80 1.64
Alcohol (past) – nil 10 22 0 80 29 14 REF
Low risk 10 22 0 78 29 14 0.01 0.51 0.980 1.01 0.38 2.73
High risk 25 56 0 114 42 14 0.96 0.44 0.031 2.60 1.09 6.21
Culture a source of strength 17 49 10 194 70 10 –0.67 0.38 0.080 0.514 0.24 1.08
Connected to community 32 89 9 262 92 0 –0.50 0.60 0.401 0.61 0.19 1.95
Main job unskilled 26 59 1 102 37 7 0.81 0.35 0.019 2.25 1.14 4.44
Police custody 17 39 1 90 33 12 0.63 0.36 0.085 1.87 0.92 3.82
Clinical
Depression (lifetime) 19 42 0 93 34 11 0.58 0.35 0.098 1.79 0.90 3.58
Anxiety/PTSD (lifetime) 11 24 0 89 32 11 –0.04 0.40 0.914 0.96 0.44 2.08
Diabetes 24 53 0 117 42 9 0.51 0.34 0.138 1.66 0.85 3.24
Hypercholesterolemia 20 45 1 130 48 15 0.03 0.35 0.941 1.03 0.52 2.02
Hypertension 26 59 1 175 64 11 –0.33 0.35 0.359 0.72 0.36 1.45
Heart disease 17 38 0 122 44 10 –0.46 0.35 0.187 0.63 0.32 1.25
Hearing loss (mod/severe) 20 44 0 65 23 0 0.68 0.35 0.052 1.98 0.99 3.96
Stroke 23 51 0 54 20 10 1.47 0.36 <0.001 4.36 2.16 8.77
Head injury with LOC 21 48 1 73 26 9 1.06 0.35 0.003 2.87 1.44 5.74
Epilepsy 7 16 1 17 6 12 1.54 0.54 0.004 4.65 1.62 13.34

*Demographic factors (age, sex, education and urban/regional location) adjusted for other demographic factors; all other associations
adjusted for age. †Continuous variable, mean and standard deviation reported. IRSD, Index of Relative Socioeconomic Disadvantage; RICE,
Retrospective Indigenous Childhood Enrichment Scale; PTSD, post traumatic stress disorder; LOC, loss of consciousness.

cognitive impairment (MCI) (n = 38). Demographic
and clinical descriptive statistics for the sample by
dementia diagnosis are shown in Table 1.

Factors associated with dementia

Univariate analyses revealed older age was sig-
nificantly associated with an increased likelihood of
dementia diagnosis (B = 0.74, SE = 0.15, p < 0.001).
There was also a borderline significant trend asso-
ciation (B = 0.62, SE = 0.32, p = 0.06) for males to
be more likely to be diagnosed with dementia com-
pared to females, and for higher levels of education
to reduce the likelihood of dementia (B = –0.29,
SE = 0.17, p = 0.09), but there was no association

between dementia and currently residing in urban
compared to regional areas (B = 0.01, SE = 0.33,
p = 0.97). Of these demographic variables, only age
remained a significant independent associated factor
in multivariable analyses (controlling for other demo-
graphic variables), as shown in Table 1. In terms of
potential early life risk factors, higher levels of expo-
sure to childhood stress and trauma (i.e., CTQ score)
and growing up in areas with higher IRSD scores
(indicating lower levels of socioeconomic disadvan-
tage) were associated with dementia diagnosis, in
age adjusted analyses. High-risk alcohol use, past or
current, was significantly associated with dementia
(relative to abstinence), as well as moderate-severe
hearing loss (borderline significance, p = 0.05).
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Vascular risk factors, including smoking, diabetes,
hypercholesterolemia, hypertension, and heart dis-
ease were not significantly associated with dementia
diagnosis. Neurological disorders of stroke, head
injury with loss of consciousness, and epilepsy were
all significantly associated with dementia. Individu-
als with a history of one or more of these neurological
disorders were approximately 2.5 times more likely
to be diagnosed with dementia, although the preva-
lence was high in both the dementia (67%) and no
dementia groups (45%).

As predicted, common comorbid factors (i.e., dis-
ability, incontinence, mobility impairment, RACF,
recent hospitalization, low BMI) were strongly asso-
ciated with dementia, with the exception of falls,
which were not significantly more prevalent in
the dementia group (see Table 2). Current symp-
toms of depression were significantly associated
with dementia (p = 0.02), but lifetime history of
depression or history of anxiety/PTSD were not.
Dementia diagnosis was significantly associated with
lower levels of current mild or moderate physi-
cal activity, as well as with lower levels of social
engagement across indicators including living alone,
feeling lonely, and participating in fewer recent
social activities.

Multivariable models for potential risk factors
associated with all-cause dementia and
Alzheimer’s disease

Multivariable models included age, childhood
trauma (CTQ score), unskilled work history, past
alcohol use (based on AUDIT-C score), history of
stroke, history of head injury with loss of con-
sciousness, and epilepsy. Despite its significance as
a univariate factor associated with dementia, past
alcohol use was not included in the final all-cause
dementia model given its diminished association
(p > 0.1) with dementia outcome in the context of
other factors. The final model for all-cause demen-
tia (Table 3) revealed age, childhood trauma (CTQ),
unskilled work, stroke, and head injury were inde-
pendently and significantly associated with dementia
diagnosis. There was also a non-significant trend
(p = 0.08) for epilepsy to be independently asso-
ciated with dementia in this model. When the
multivariable analysis was limited to dementia cases
diagnosed with probable or possible AD (Table 4),
age, childhood trauma, and stroke remained signifi-
cant independent associated factors; the effect of head
injury was reduced and no longer included as a fac-
tor in the final AD model; epilepsy was a significant

Table 2
Descriptive statistics, logistic regression analyses, and adjusted odds ratios according to diagnosis, for factors potentially comorbid with

dementia

Factor / Exposure Dementia (N = 45) No Dementia (N = 286) Logistic Regression Adjusted Odds Ratio*
N / % / Missing N / % / Missing B SE p OR 95% CI 95% CI

Mean SD Mean SD lower upper

ADL impairment† 17.82 6.95 0 9.57 2.97 11 1.38 0.21 <0.001 3.98 2.66 5.96
Incontinence 19 42 0 33 12 14 1.72 0.38 <0.001 5.56 2.63 11.76
Mobility impaired 23 51 0 63 23 11 0.87 0.36 0.014 2.40 1.20 4.80
Falls (past year) 15 34 1 63 23 10 0.42 0.37 0.257 1.52 0.74 3.15
Hospitalized (past year) 25 58 2 106 39 12 0.74 0.35 0.033 2.09 1.06 4.14
RACF 12 27 0 2 1 0 3.87 0.81 <0.001 47.72 9.76 233.34
Depression (mPHQ9)† 6.37 5.03 10 4.77 4.81 13 0.47 0.20 0.019 1.60 1.08 2.37
Low BMI 10 37 18 28 12 49 1.24 0.47 0.008 3.44 1.38 8.61
Systolic BP† 136.17 22.86 9 135.34 20.48 50 0.12 0.19 0.529 1.12 0.78 1.62
Diastolic BP† 84.53 14.51 9 82.1 12.79 50 0.24 0.19 0.208 1.27 0.88 1.83
Smoking (current) 13 29 0 70 25 11 0.57 0.34 0.14 1.77 0.83 3.77
Alcohol (current) – nil 30 67 0 162 59 11 REF
Low risk use 8 18 0 89 32 11 –0.36 0.44 0.424 0.70 0.29 1.67
High risk use 7 16 0 24 9 11 1.17 0.52 0.024 3.23 1.17 8.93
Physical activity, mild 25 71 10 247 90 11 –1.09 0.44 0.013 0.34 0.14 0.79
Physical activity, mod. 9 26 10 134 49 11 –0.83 0.42 0.046 0.44 0.19 0.99
Married 13 29 0 107 38 7 –0.42 0.37 0.25 0.66 0.32 1.34
Live alone 15 38 5 62 22 10 0.76 0.37 0.043 2.13 1.03 4.43
Loneliness 37 82 0 147 51 0 1.35 0.42 0.001 3.86 1.70 8.75
Social activities (/10)† 3.39 2.49 12 5.37 2.11 17 –0.89 –.21 <0.001 0.41 0.27 0.62

*Adjusted for age. †Continuous variable, mean and standard deviation reported. ADL, activities of daily living; mPHQ9, modified Patient
Health Questionnaire 9; BMI, Body Mass Index; BP, blood pressure; RACF, Residential Aged Care Facility.
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Table 3
Multivariable logistic regression model for all-cause dementia

Factor B SE p OR 95% CI 95% CI
lower upper

Age 1.06 0.21 <0.001 2.88 1.93 4.31
Childhood trauma 0.47 0.21 0.026 1.59 1.06 2.40
Unskilled work 0.88 0.39 0.024 2.41 1.12 5.19
Stroke 1.21 0.39 0.002 3.35 1.57 7.15
Head Injury 0.95 0.39 0.015 2.58 1.20 5.56
Epilepsy 1.15 0.66 0.079 3.17 0.88 11.49

Table 4
Multivariable logistic regression model for clinical diagnosis of Alzheimer’s disease

Factor B SE p OR 95% CI 95% CI
lower upper

Age 1.20 0.26 <0.001 3.31 2.01 5.46
Childhood trauma 0.64 0.26 0.013 1.90 1.15 3.16
Unskilled work 0.89 0.49 0.067 2.43 0.94 6.28
Alcohol: Abstinent REF
Low risk –1.52 0.77 0.049 0.22 0.05 1.00
High risk 0.26 0.54 0.629 1.30 0.45 3.74
Stroke 1.13 0.48 0.019 3.08 1.21 7.88
Epilepsy 1.60 0.79 0.042 4.95 1.06 23.20

independent predictor of dementia diagnosis; and
lifetime low risk alcohol consumption was associated
with a lower likelihood of AD relative to abstinence,
while high risk alcohol use was not associated with
AD. However, while plausible, these results need to
be interpreted more cautiously given there were fewer
AD cases than the recommended minimum of five per
predictor variable [30].

DISCUSSION

This study is the first to examine factors asso-
ciated with dementia in a representative urban and
regional community-based sample of older Aborig-
inal Australians. In this cohort, dementia diagnosis
was associated with older age, in the context of
other demographic factors. When controlling for age,
dementia was also associated with childhood trauma,
past high-risk alcohol use, unskilled work history,
stroke, head injury, and epilepsy. Of these variables,
age, childhood trauma, unskilled work, stroke, and
head injury were all significantly associated with
all-cause dementia when entered in a multivariable
model, while epilepsy and past alcohol use were
not. When restricted to only possible or probable
AD cases, results remained reasonably consistent:
the effect of childhood trauma and epilepsy was
strengthened in relation to AD diagnosis, but head
injury was no longer a significant independent fac-
tor in the model. These findings are generally in

accordance with previous research, and replicate a
study in remote Aboriginal Australians that found
age, stroke, head injury, and epilepsy were associated
with dementia [14]. Although high-risk alcohol use
was initially associated with dementia, this did not
hold when past alcohol use was entered into the mul-
tivariable models; rather, low risk alcohol use was
associated with a lower likelihood of AD. This is
generally consistent with previous studies examining
the links between alcohol consumption and dementia
[31].

In contrast to other studies, years of education
was not associated with dementia in the current sam-
ple. Almost everyone in the current sample (99%)
reported at least four years of schooling (ranging up to
19 years of formal education), compared to high rates
of no formal education (40%) in the previous remote
population study [14]. Although there is evidence that
years of education is associated with both prevalent
and incident dementia in other populations (see [32,
33]), it is possible that ‘years of education’ is not a
sensitive measure of learning, quality of education
or educational attainment in this cohort; many par-
ticipants (48%) completed 8–10 years of schooling,
likely reflecting compulsory education requirements.
Instead, it appears that low occupational complexity
(i.e., unskilled work, also linked to fewer educa-
tion/training opportunities and achievements, as well
as probable lower mid-life income) is a more indica-
tive factor associated with dementia in urban and
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regional Aboriginal Australians. In other populations,
unskilled work has also been shown to associate with
dementia [34].

Childhood stress and trauma was confirmed as a
significant factor associated with dementia, and AD
diagnosis in particular, after controlling for other
potential dementia risk factors. In Aboriginal Aus-
tralians, such childhood stress exposure has been
linked, in part, to personal and family experiences
of the Stolen Generations (i.e., forced child removal
policies) [16]; and, therefore, is especially pertinent
in this population. There is increasing evidence of the
role early life stress exposure could play in the patho-
genesis of AD [13]. However, overall, associations
between adverse childhood experiences and demen-
tia in various populations have been inconclusive
[35–38], possibly reflecting the diversity of childhood
exposures assessed across studies [39]. The current
study specifically measured childhood psychologi-
cal trauma exposure arising from abuse and neglect,
as opposed to childhood socioeconomic deprivation,
which may not necessarily confer risk for cognitive
decline and dementia in all populations [35].

This study also identified factors likely reflect-
ing dementia comorbidity including incontinence,
impaired mobility, difficulties with activities of daily
living, being hospitalized at least once in the past
year, low BMI, current symptoms of depression,
current high-risk alcohol use, social isolation (i.e.,
living alone, feelings of loneliness, and engagement
in fewer social leisure activities), lower recent partic-
ipation in physical activity, and living in residential
aged care. Falls in the past year were not significantly
associated with dementia, but this may relate to the
relatively low prevalence of falls, or underreporting
of falls, in this cohort [40]. These findings highlight
the vulnerability of older individuals with dementia
and provide important insights into the burden of liv-
ing with dementia in urban Aboriginal communities,
as well as ways to improve dementia care and support.

The current study found no significant associations
between dementia and current or lifetime smoking,
lifetime depression, diabetes, and other cardiovas-
cular risk factors that have been shown to increase
dementia risk globally (e.g., [5]). It is well docu-
mented that Aboriginal Australians have high rates
of many chronic health conditions, notably cardio-
vascular and metabolic diseases, as well as mental
health disorders and smoking [9, 10, 41, 42]. It could
be that significant associations between dementia
and these factors were not evidenced in this late-life
(60+) cohort due to the particularly high prevalence

of chronic conditions at older ages and the need to
measure these exposures in mid-life; or due to the
lack of sensitivity afforded by the dichotomous self-
report measures used. Similarly, a high prevalence
of potentially protective factors, such as connection
to an individual’s Aboriginal culture and community,
was observed across both dementia and no dementia
groups. Nevertheless, the somewhat elevated propor-
tion of participants in the no dementia group who
indicated that they derived a lot of strength from
their Aboriginal culture suggests a role of cultural
connection for aging well in this population.

This study has a number of strengths, particularly
in terms of the representativeness of the sample. Par-
ticipants were recruited from five study sites across
urban and regional NSW and were identified via com-
munity census and snowballing techniques, thereby
allowing access to all members of those communi-
ties [43]. Importantly, 79% of the Aboriginal and
Torres Strait Islander Australian population reside
in urban or regional communities [44]. Our sam-
ple therefore adds substantially to previous work in
remote locations, in terms of representativeness and
generalizability of findings. Another strength of this
study is that participants were extensively assessed on
their social and medical history across the life-course.
There has been a move toward exploring the effect of
early life factors on late-life diseases such as demen-
tia [11, 12], and our results support the importance
of examining exposures throughout early, mid-, and
late-life. Finally, the diagnosis of dementia was based
on a comprehensive medical assessment and clinical
consensus panel review. This provided a more accu-
rate diagnosis of participants than, for instance, using
a dementia screening score or algorithmic method.

There are some limitations of this study that
should be acknowledged, most notably its cross-
sectional nature. Also, early and mid-life exposures
were reported retrospectively, which can be subject to
recall biases (and may be differentially impacted by
current cognitive impairment). Longitudinal research
is needed to determine whether these factors are
associated with incident dementia and cognitive
decline. In addition, although the current sample
was representative and population-based, a larger
sample likely would have provided greater power
for detecting effects. In particular, results of the
multivariable model predicting AD may not be reli-
able, given the smaller number of dementia cases
in this analysis relative to the number of predic-
tor variables, and thus warrant further investigation
and replication. Further, our 2-phase protocol did
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not include diagnostic assessment for all partici-
pants; only those meeting cognitive screening criteria
and a 20% random sample of those with cognitive
screening scores in the higher (intact) range com-
pleted diagnostic assessments and underwent clinical
consensus review [18]. We estimate that approxi-
mately 15% of the cognitively intact group would
have been diagnosed with MCI if all participants
had undergone diagnostic assessment and review [2].
As such, we did not exclude participants with MCI
from the ‘no dementia’ group in our analyses, but
this conservative approach may have attenuated some
effects. Finally, neuroimaging and further clinical
investigations were not available to inform diagno-
sis of dementia type in this study, particularly to
rule out other possible causes in cases diagnosed
with AD.

Converging evidence indicates that Aborigi-
nal Australians are disproportionately affected by
dementia, with some of the highest rates reported
globally observed in this population [2–4, 15]. As
such, there is a pressing need to understand the
major causes and risk factors for dementia in this
population, to guide targeted prevention initiatives
and reduce the burden of dementia as this popu-
lation continues to transition to aging. The current
results highlight that life-course social determinants
of health (e.g., childhood trauma, unskilled work
opportunities) likely play an important role in elevat-
ing dementia and AD risk. This study also confirms,
in urban and regional dwelling older people, the asso-
ciation between dementia and the high prevalence of
neurological disorders (i.e., stroke, traumatic brain
injury, epilepsy), previously observed in a remote
Aboriginal population [3, 14, 15]. As Barnes and
Yaffe [5] note, “the most important AD risk factors for
a given country or community are probably the ones
that are most prevalent” (p. 826). The high preva-
lence of cardiovascular and metabolic risk factors in
this population, however, has not been directly linked
to dementia to date, but the prominent effect of stroke
history (on both all-cause and AD/mixed diagnoses)
indicates that a focus on reducing risk for vascu-
lar brain disease is also important. Future research
is needed to more closely consider the underlying
causes of dementia in this population, which mostly
presents clinically as AD. Neuroimaging and estab-
lished genetic risk factors (such as Apolipoprotein E)
are yet to be examined in the context of dementia in
Aboriginal Australians, and further longitudinal stud-
ies are also needed to enhance our understanding of
dementia in this population.

The global prevalence of dementia is forecast to
rise rapidly over the coming decades, but this increase
will not affect all populations equally [1]. There is
an urgent need to understand the factors contributing
to dementia risk in culturally, ethnically and socioe-
conomically diverse populations in order to work
effectively towards global dementia prevention and
reducing inequalities in brain health and aging. Low
education in particular has been highlighted as a key
modifiable risk factor for dementia worldwide [5,
45]. Addressing disparities in education is clearly
important, but also likely insufficient, for dementia
prevention. We need a more comprehensive under-
standing of the life course social and environmental
determinants contributing to population disparities in
dementia, both across and within low, middle, and
high income countries. The current study adds sub-
stantially to a limited body of evidence on dementia
in First Nations peoples. It also provides data on the
impact of early life stress and trauma exposure, linked
to histories of colonization, racial discrimination, and
ongoing disadvantage, that are common across many
indigenous populations in post-colonial settler soci-
eties, as well as overlapping with other marginalized
or disadvantaged populations within high income
countries.
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