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Editorial p 435

ith a rapidly ageing pop-

ulation, dementia is

commonly regarded as
the leading health problem facing
Australia in the 21st century.! A report
in 2007 estimated that the prevalence
of dementia in Australians aged 65
years and over was about 6.5% and ris-
ing.2 Dementia is now the third lead-
ing cause of death in Australia, after
heart disease and stroke.3 Dementia
has an impact on every dimension of
health and the health care system, with
worldwide costs in 2010 estimated to
have reached US$604 billion.3

There have been few Australian
studies of dementia prevalence, based
on clinical diagnosis, and most infor-
mation that is available has been col-
lected for varying purposes and often
based on meta-analysis of a mix of
Australian and international informa-
tion.145 Although useful, these studies
have relied on relatively old data and
the assumption that Australia has sim-
ilar dementia prevalence and incidence
to other countries, despite known dif-
ferences in dementia risk factors. There
remains a significant knowledge gap
on the epidemiology of dementia in
Australia generally and, more specif-
ically, in the Australian Indigenous
population.

A 2008 study reported that, based on
clinical assessment, the prevalence of
dementia in the Indigenous population
of the Kimberley region of Western
Australia was almost five times higher
and the onset much earlier than the
national average.® An earlier study
(1994) also found that the Indigenous
people, aged 65 years and over, living
in far North Queensland suffered from
higher dementia prevalence (20%).”
These results are consistent with the
widely reported excess burden of dis-
ease in the Australian Indigenous pop-
ulation living in remote areas.3® The
higher prevalence was less evident in a

Research

Obijective: To estimate the prevalence and incidence of dementia in Northern
Territory Indigenous and non-Indigenous populations.

Design, setting and participants: Four data sources were used to identify clients
with a diagnosis of dementia, from 1January 2008 to 31 December 2011. The
data sources included hospital admissions, aged care services, primary care

and death registration. A capture—recapture method was used to estimate
prevalence and incidence, including both diagnosed and unknown cases.

Main outcome measures: Prevalence and incidence of dementia among the NT
Indigenous and non-Indigenous populations.

Results: In 2011, the estimated prevalence in the NT Indigenous population
aged 45 years and over was 3.7 per 100, and 1.1 per 100 in the corresponding NT
non-Indigenous population. The age-adjusted prevalence for the NT Indigenous
population was 6.5 per 100, compared with the NT non-Indigenous prevalence
of 2.6 per 100, which was similar to the national rate. The prevalence rate ratios
of NT Indigenous to NT non-Indigenous men and women, respectively, were: 6.5
and 5.5 for the 45—64-years age group, 4.0 and 4.1 for those aged 65—74 years

and 2.1and 1.9 for those aged 75 years and over. The age-adjusted incidence
among the NT Indigenous population aged 45 years and over (27.3 per 1000
person-years) was higher than that among the NT non-Indigenous population

(10.7 per 1000 person-years).

Conclusion: The NT Indigenous population has a much higher prevalence and
incidence of dementia and younger onset of disease compared with their non-
Indigenous counterparts. The results highlight the urgent need for interventions
to moderate the emerging impact of dementia in the Australian Indigenous

population.

national study which used single data
sources.1® The results in these three
studies highlight the need for a broad
population study to confirm preva-
lence and incidence of dementia in the
Indigenous population. Importantly,
dementia prevalence may be underes-
timated from a single data source even
when the widely used diagnostic cri-
teria are applied 1! Capture—recapture
methods can be used to estimate the
total number of cases in a population
based on several incomplete sources.12

Dementia includes a range of con-
ditions characterised by a progres-
sive decline in cognitive, intellectual,
memory and personality functions.5
About half of all dementia cases are
diagnosed as Alzheimer disease, while
other common types include vascu-
lar dementia, alcoholic dementia and
unspecified dementia. Due to the silent
onset and progressive nature of the

disease, dementia patients may not be
diagnosed for many years.13

The aims of this study were to esti-
mate the prevalence and incidence of
dementia in the Northern Territory
Indigenous and non-Indigenous pop-
ulations and to examine the demo-
graphic characteristics of diagnosed
dementia cases.

Data sources

Four data sources were used to iden-
tify clients with a diagnosis of demen-
tia, during the 4-year period from 1
January 2008 to 31 December 2011.
The NT Hospital Separations Dataset
(HSD) contains comprehensive infor-
mation on all admissions to the five
NT public hospitals. The Primary
Care Information System (PCIS) con-
tains electronic clinical records for
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1 Age distribution of known dementia cases by Indigenous status, Northern

Territory, 30 June 2011
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more than 30000 Indigenous clients
attending 50 health centres in remote
NT communities. This is nearly half
the total NT Indigenous population.
The third source was the NT Aged
Care and Disability (ACD) database,
which records assessment and ongoing
specialised management of demen-
tia clients. The fourth data source
was death registration data from the
NT Registry of Births, Deaths and
Marriages (BDM). Australian Bureau
of Statistics estimates of NT resident
populations were used as denomina-
tors for rate calculations.

The NT Department of Health uses a
unique health identifier, known as the
Hospital Registration Number (HRN),
for all departmental services. Client
demographic information, including
HRN, is contained within the central
Client Master Index (CMI) database,
which is the core of a data warehouse
and links to all major client data sys-
tems. The HRN has been used in the
warehouse for more than 20 years and
is maintained with a program of con-
tinuing review and consolidation. It
has been used in a number of previous
linkage studies and has been reported
as highly reliable.215 The HRN was
used to link the three departmental
datasets. Names, date of birth, sex
and Indigenous status were used to
match death registration records with
CMI records. HRNs were then used to
link death data with the other three
datasets.

Case definition

Dementia cases, based on a recording
of clinical diagnosis, were identified
using the following definitions. HSD
diagnosis fields are coded by trained
clinical coders using the International
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Classification of Disease, 10th revision
(ICD-10).16 Cases were all clients with
an admission during the study period
and a principal or secondary diagno-
sis of dementia. Dementia cases in
PCIS data were identified based on the
International Classification of Primary
Care, 2nd edition.’” Dementia cases
were identified from ACD data based
on the Aged Care Assessment Program
Data Dictionary code list (codes 0500—
0532). For BDM data, a key word search
was used to identify dementia cases in
the death registration dataset. Details
of definitions and codes are provided
in Appendix 1 (online at mja.com.au).

Statistical analysis

Diagnosed cases were identified from
the multiple datasets and then, with
capture-recapture, the degree of over-
lap between diagnosed cases in differ-
ent datasets was used to estimate the
number of missing (unknown) cases
in the population.12 This approach
involved a log-linear model with
interaction terms to adjust for inter-
dependence between data sources. The
models tested were based on either
three or four data sources. The inclu-
sion of the fourth dataset (deaths) for
prevalence estimates provided a mar-
ginal improvement and was retained
for the final results. Dates of death
were used to censor cases.
Prevalence and incidence were cal-
culated based on all cases (diagnosed
cases plus the estimate of unknown
cases). Prevalence was estimated
on a censoring date of 30 June 2011.
Incidence was calculated based on new
diagnoses recorded in any of the three
data sources during the 2011 calen-
dar year. Cases from previous years
were excluded. Those individuals who

died during 2011 were also excluded
from the incidence model as they were
considered unlikely to be newly dia-
gnosed cases. Age-adjusted rates were
calculated, using the direct method,
for comparison with Australian rates.

Ethics

Ethics approval for the project was
granted by the Human Research Ethics
Committee of the NT Department of
Health and Menzies School of Health
Research (2012/1755).

Overview

On 30 June 2011, there were 784 dia-
gnosed dementia cases in the NT, iden-
tified from the four data sources. Of
total diagnosed cases, 361 (46.0%) were
men and 423 (54.0%) were women,
while 311 (39.7%) were Indigenous cli-
ents and 473 (60.3%) were non-Indi-
genous clients. Indigenous clients were
generally younger, with a median age
of 72 years, compared with 79 years for
non-Indigenous clients (Box 1).

Among diagnosed cases, the great-
est proportion of both Indigenous
(57.2%) and non-Indigenous (45.2%)
clients had an unspecified diagnosis of
dementia. Alzheimer disease was doc-
umented for 15.1% of Indigenous and
22.6% of non-Indigenous clients, while
vascular dementia was documented
for 19.3% of Indigenous and 22.4%
of non-Indigenous clients. Alcohol-
related dementia was recorded for 7.4%
of Indigenous and 8.5% of non-Indige-
nous clients. Details of dementia types
are provided in Appendix 2 (online at
mja.com.au).

Prevalence

The results of the log-linear model for
prevalence estimates, using four data
sources, are presented in Box 2. There
were estimated to be 249 unknown
dementia cases at 30 June 2011, with
119 cases in the Indigenous and 130 in
the non-Indigenous population.

The estimated prevalence for demen-
tia in the total NT population aged 45
years and over was 1.6 per 100 popula-
tion, with 3.7 per 100 in the Indigenous
population and 1.1 per 100 in the non-
Indigenous population. After adjust-
ment to the national age distribution,
the age-adjusted prevalence for the
NT total population aged 45 years and



2 Prevalence of dementia by age group, sex and Indigenous status, Northern Territory, 2011

Actual cases in Estimated

Prevalence (per

Age, sex and Indigenous status datasets missing cases Population 100 population) 95% ClI
Indigenous
Men
45—-64 years 47 9 4176 13 11-1.7
65-74 years 40 13 663 8.0 5.9-10.1
75 + years 38 25 272 23.2 18.1-28.2
Age-adjusted prevalence in men aged 45 + years 125 47 5M 6.1 51-7.2
Women
45—-64 years 39 14 5037 11 0.8-1.3
65-74 years 60 20 1056 76 6.0-9.2
75 + years 87 38 442 283 241-325
Age-adjusted prevalence in women aged 45 + years 186 72 6535 6.7 5.8-7.0
Age-adjusted prevalence in Indigenous population
aged 45 + years 31 19 11646 6.5 5.8-6.8
Non-Indigenous
Men
45-64 years 36 12 23426 0.2 0.1-0.3
65-74 years 7 17 4403 2.0 1.6-2.4
75 + years 129 34 1482 1.0 9.4-12.6
Age-adjusted prevalence in men aged 45 + years 236 63 29 311 23 2.0-2.6
Women
45-64 years 19 13 19850 0.2 0.1-0.3
65-74 years 37 18 2942 19 14-2.4
75 + years 181 36 1463 14.8 13.0-16.7
Age-adjusted prevalence in women aged 45 + years 237 67 24255 29 2.5-3.2
Age-adjusted prevalence in non-Indigenous population
aged 45 + years 473 130 53566 2.6 2.3-28
Age-adjusted prevalence in total population aged 45 +
years 784 249 65212 33 31-35

over was 3.3 per 100 population (Box
2). The age-adjusted prevalence in the
NT Indigenous population was 6.5 per
100, while the age-adjusted prevalence
in the NT non-Indigenous population
was 2.6 per 100, which was similar to
the national prevalence (2.4 per 100
population).5 The age-adjusted preva-
lence for women was higher in both NT
Indigenous and NT non-Indigenous
populations. The age-specific preva-
lence rate ratios of NT Indigenous to
NT non-Indigenous clients were: 6.5
for men and 5.5 for women aged 45-64
years, 4.0 for men and 4.1 for women
aged 65-74 years; 2.1 for men and 1.9
for women aged 75 years and over.

Incidence

The results of the log-linear model
for incidence estimates for popula-
tions aged 45 years and over, using
three data sources, are presented in
Box 3. In 2011, there were 205 diag-
nosed incident cases while the statis-
tical model estimated an additional
241 unknown cases. The age-adjusted
incidence for the total NT population

was 13.9 cases per 1000 person-years.
The age-adjusted incidence in the
NT Indigenous population was much
higher at 27.3 cases per 1000 person-
years than in the NT non-Indigenous
population with 10.7 cases per 1000
person-years. The NT non-Indige-
nous rate was slightly higher than the
reported national rate (9.2 per 1000
person-years).18

The incidence among men was
higher than that among women in
both NT Indigenous and non-Indig-
enous populations for all age groups
except non-Indigenous people aged
65-74 years. Incidence rate ratios of NT
Indigenous to non-Indigenous were
higher for the younger age groups (45—
64 years) in both men and women.

This study found that the prevalence
of dementia for the total NT popu-
lation aged 45 years and above was
higher than national estimates.> NT
has the fastest growing older popu-
lation of all Australian states, and the

prevalence of dementia in NT will con-
tinue to increase. The rapidly increas-
ing demands on the aged care sector,
including for dementia services, have
significant implications for social, eco-
nomic and health care planningin the
NT.

Consistent with two previous stud-
ies,67 the prevalence of dementia
among NT Indigenous people aged
45 years and over was much higher
than national estimates. The differ-
ence in rate ratios between age groups
highlights the earlier onset of demen-
tia among the Indigenous population,
which is also consistent with the pre-
vious study among the WA Indigenous
population in the Kimberley region.6
Our study also found markedly
higher incidence of dementia in the
NT Indigenous population compared
with the national estimates.18 The find-
ing of early onset and high incidence
of dementia suggests that the burden
of dementia among the NT Indigenous
population will continue to increase,
along with both the increase in num-
ber of older Indigenous people and
improved life expectancy.
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3 Incidence of dementia by age group, sex and Indigenous status, Northern Territory, 2011

Actual cases in Estimated

Incidence (per 1000

Age groups datasets missing cases Population person-years) 959% ClI
Indigenous
Men
45-64 years 9 10 4176 4.5 2.5-6.6
65—74 years 12 18 663 45.2 29.4-61.1
75 + years n 29 272 147. 105.0-189.1
Age-adjusted incidence in men aged 45 + years 32 57 51 35.3 27.0—-43.5
Women
45-64 years 9 7 5037 32 1.6—4.7
65-74 years 13 12 1056 237 14.5-32.8
75 + years 24 19 442 973 69.7-124.9
Age-adjusted incidence in women aged 45 + years 46 38 6 535 223 17.0-275
Age-adjusted incidence in Indigenous population
aged 45 + years 78 95 11646 273 22.8-31.8
Non-Indigenous
Men
45-64 years n 16 23 426 12 0.7-1.6
65-74 years 23 28 4403 1.6 8.4-14.7
75 + years 34 44 1482 52.6 41.3-64.0
Age-adjusted incidence in men aged 45 + years 68 88 29311 N4 9.4-13.5
Women
45—-64 years 7 10 19850 09 0.4-1.3
65-74 years 17 19 2942 12.2 8.3-16.2
75 + years 35 29 1463 437 33.3-54.2
Age-adjusted incidence in women aged 45 + years 59 58 24255 99 8.0-11.9
Age-adjusted incidence in non-Indigenous
population aged 45 + years 127 146 53566 10.7 9.3-121
Age-adjusted incidence in total population aged 45 +
years 205 241 65212 139 12.4-15.3

The methods used in the study indi-
cated that there remain many cases
of dementia which have not yet been
detected. Undetected cases in the
Indigenous population were overrep-
resented for the population, with 47.8%
of the estimate of unknown cases being
Indigenous, whereas 30% of total NT
population are Indigenous. This differ-
ential is consistent with lower access to
or usage of services in remote areas!
and the language and cultural com-
plexities of appropriate services for
Indigenous populations. While the
prevalence estimates provide a broad
measure for planning appropriate ser-
vices, the incidence estimate raises
even greater concern. More than half
of estimated dementia cases were not
identified in a timely manner, a find-
ing that supports the need for meas-
ures to attain more timely diagnosis
and reduce premature death. Such
measures include improved support
for health care providers to recognise
dementia, to be aware of those groups
at higher risk of dementia and to pro-
vide appropriate support for referral.
Whether a population-based screening
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program may be warranted to improve
identification of cases requires further
consideration.20

The high prevalence and incidence
of dementia among the NT Indigenous
population were consistent with the
high prevalence of well known risk
factors for dementia such as stroke,
epilepsy, brain injury, smoking and
alcohol-related health problems.8921
Itis increasingly recognised that early
life events and social and biological
factors may interact to influence the
ageing process throughout the lifes-
pan.22 Environmental factors can also
affect an individual’s physical func-
tioning and ability to participate in
society.2%23 Although there is currently
no cure for dementia, many risk factors
are modifiable by public health meas-
ures. Effective blood pressure control
and strategies to reduce smoking and
alcohol misuse are important in man-
aging dementia risk and future burden.
The high proportion of unspecified
dementia has implications for both
service planning and case manage-
ment. More complete dementia diag-
nosis in aged care registration, hospital

inpatients and primary care services
in remote Indigenous communities is
urgently needed.

Our study has a number of lim-
itations. First, it is possible that the
linkage of the same individuals in
different datasets was incomplete.
This would have the effect of over-
estimating prevalence and incidence.
However, the unique patient identi-
fier within NT health data has pre-
viously been shown to be reliable,
and a substantial majority of individ-
uals within the samples were linked
across data sources. A second limita-
tion is that capture-recapture meth-
ods assume a closed population. The
older non-Indigenous population, in
particular, may move either into or
out of the NT at a time of declining
health or retirement. The similarity
of results with the national estimate
suggests that the effect of interstate
migration may not be substantial.
While the NT Indigenous population
is highly mobile within the NT, inter-
state migration is minimal.24 A third
limitation is that the study relied on
recording of a clinical diagnosis in the



electronic data systems. Case notes
and clinical reviews were not avail-
able to validate diagnoses. A final lim-
itation is that only 4 years’ data were
available for the study. If information
had been available for a longer period,
some additional cases may have been
identified and apparent incident cases
may have been recognised as having
had an earlier onset. Using four dif-
ferent data sources reduced the like-
lihood of our having missed the index
episode. Future estimates, based on
these data sources, will benefit from
the availability of additional years of
data.

There is growing recognition that
dementia is a major global health prob-
lem of the 21st century. This study
demonstrates the opportunity to use
existing administrative data to inform
asignificant knowledge gap in popula-
tion-level data. In this case, the results
highlight the specific and emerging
needs in the NT Indigenous popu-
lation. More generally in Australia,
large-scale population studies are war-
ranted in order to better understand
the burden, regional variation and
social costs of dementing conditions.
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