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Summary 

Until recently, there was no dementia screening tool for Indigenous Australians and a 

paucity of information on the extent of dementia in Indigenous Australians. This thesis 

describes the development and validation of a tool to assess cognitive impairment in 

remote Indigenous Australians with the primary purpose of determining the prevalence 

of dementia and other associated conditions in this population. The tool was re-

evaluated with the larger prevalence sample and a short version of the tool was 

developed and evaluated. 

 

The Kimberley Indigenous Cognitive Assessment (KICA) tool was validated with 

Indigenous Australians aged over 45 years from the Kimberley region of Western 

Australia (n=70). The results were later confirmed in a larger sample from the remote 

Kimberley (n=363), and an additional sample in rural and remote areas of the Northern 

Territory (n=47).  The KICA results were compared to independent consensus 

diagnoses using DSM-IV and ICD-10. Interpreters were used whenever participants 

were not proficient in English. These data led to the determination of a cut-off score of 

33/34 out of a possible total score of 39 for the cognitive component of the KICA 

(KICA-Cog), with a sensitivity of 0.93 and specificity of 0.95 and AUC of 0.98. The 

tool is now widely used within remote areas of Australia. A short version of the KICA-

Cog (sKICA-Cog) was developed and found to be a valid brief screening tool for 

dementia in the Kimberley population, and had a cut-off score of 20/21 out of a possible 

25, with a sensitivity of 0.89, specificity of 0.95 and AUC of 0.98. The sKICA-Cog 

should be used in combination with the KICA cognitive informant questionnaire 

(KICA-IQ). The KICA-IQ cut-off score of 2/3 out of a possible 16 was determined, 

with a sensitivity of 0.76 and specificity of 0.84 and AUC of 0.91. 
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Using the validated KICA, the prevalence of dementia and cognitive impairment not 

dementia (CIND) was determined in a semi-purposive sample consisting of 363 

Indigenous Australians aged over 45 years from 6 Aboriginal communities and one 

town in the Kimberley region. Participants were screened with the full KICA and 165 

participants had an independent specialist review with consensus diagnoses. The 

prevalence of dementia was 12.4%, 5.2 times greater than the Australian prevalence of 

2.4%, after age adjustment. The prevalence of CIND was 8.0%. Characteristics 

associated with dementia included older age, male gender (OR 3.1, 95% CI 1.4, 6.8), no 

formal education (OR 2.7, 95% CI 1.1, 6.7), smoking (OR 4.5, 95% CI 1.1, 18.6), 

previous stroke (OR 17.9, 95% CI 5.9, 49.7), epilepsy (OR 33.5, 95% CI 4.8, 232.3) 

and head injury (OR 4.0, 95% CI 1.7, 9.4). Other factors associated with dementia 

included incontinence, falls and poor mobility.  

 

The KICA is a valid assessment tool for rural and remote Indigenous Australians. The 

prevalence of dementia amongst Indigenous Australians is substantially higher than 

generally found in non - Indigenous Australians and other populations in the developed 

and developing world. 
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Introduction 

The studies comprising this thesis were conducted to investigate the inadequately 

recognised health problem of dementia in Indigenous Australians. This was achieved by 

the development and evaluation of a much needed dementia screening tool for 

Indigenous Australians and through the determination of the prevalence of dementia and 

its associated factors in the Indigenous Australian population.  

 

A detailed literature review was completed examining factors impacting on the health of 

Indigenous Australians (Chapter 1), and dementia and its assessment and prevalence 

worldwide (Chapter 2). A culturally specific cognitive screening tool was developed 

and its validity determined in the Kimberley region of Western Australia as described in 

Chapter 3. The KICA was utilised as a screening tool enabling the prevalence of 

dementia (Chapter 4) and its associated factors (Chapter 5) in a Kimberley Indigenous 

sample to be determined. To ascertain the validity of the KICA tool in another region a 

validity study was conducted in the Northern Territory, with positive results 

(Chapter 6). The raw data from the prevalence study were also used to re-evaluate the 

subcomponents of the KICA and to determine the validity of a short version of the 

KICA tool (Chapter 7). The conclusions of the thesis are discussed in detail in 

Chapter 8. 
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Chapter 1 Literature Review of Indigenous Australian Health 

 

 

This chapter provides information on the multiple pathways playing a role in the poor 

health status of the Indigenous Australian population and some of the major health 

conditions currently affecting older Indigenous Australians. This background 

information was necessary for the development of a culturally specific assessment tool 

and to develop an understanding of the combination of factors that may cause dementia 

in this Indigenous population. 

 

1.1 Indigenous Australian Definition 

An Indigenous Australian is defined as a person who is a descendent of an Indigenous 

inhabitant of Australia, identifies as an Aboriginal or Torres Strait Islander, and is 

recognised as such by members of the community in which she or he lives (Department 

of Aboriginal Affairs 1981). This definition is recognised as being more socially based 

than previous racially based definitions and thus more accepted by many Indigenous 

Australians (Jonas & Langton 1994).  

 

1.2 Australian demographics 

Indigenous Australians are a minority group in Australia, comprising 2.5% of the total 

Australian population (ABS 2007a). Approximately 50,000 Indigenous Australians 

(12.1%) are over the age of 45 years (ABS 2007a). The Indigenous Australian 

population has a younger age structure than the wider Australian community. A high 

proportion of Indigenous Australians live in rural and remote areas with only 30% 

living in major cities, 20% in inner regional areas, 23% in outer regional areas and 27% 
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living in remote areas. 66% of the Indigenous population in Western Australia live in 

rural or remote areas (ABS 2002a).  

 

This study was primarily based in the vast Kimberley region, which covers an area of 

421,451 km
2 

and is located in the far north of Western Australia (see Map 1). At its 

closest point the Kimberley region is 2,000 km from Perth, the capital city of Western 

Australia. The region is sparsely populated with approximately 32,000 people and 

contains six towns and over 200 remote Aboriginal communities (Atkinson et al. 1999).  

 

Map 1.  Map of the regions of Western Australia, showing the West and East 

Kimberley (Department of Indigenous Affairs 2006)  
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The Kimberley region contains the highest proportion of Indigenous people in the state 

of Western Australia (ABS 2007b). According to the Australian Bureau of Statistics 

Census (2007b) 42% of the Kimberley population is Indigenous (n=12,325), with 2139 

of these aged over 45 years (see Table 1). The census figures are notoriously inaccurate 

and other reports indicate that in the Kimberley at least 3,102 Indigenous people are 

over 45 years (Atkinson et al. 1999).  

 

Table 1.  Indigenous population of the Kimberley region of Western Australia  

(ABS 2007b) 

 Indigenous 

Males 

Indigenous 

females 

Total 

Indigenous 

persons 

0-4 years 733 713 1,446 

5-9 years 800 818 1,618 

10-14 years 671 646 1,317 

15-19 years 622 597 1,219 

20-24 years 563 619 1,182 

25-29 years 488 530 1,018 

30-34 years 421 434 855 

35-39 years 409 445 854 

40-44 years 324 353 677 

45-49 years 292 330 622 

50-54 years 229 224 453 

55-59 years 134 150 284 

60-64 years 111 134 245 

65 years + 232 303 535 

Total 6,029 6,296 12,325 

 

The Indigenous population in the Kimberley region is older than the Indigenous 

population Australia wide, with twenty-five percent of over 45 year olds aged over 65 

years, as compared to 19% of Indigenous Australians overall (ABS 2007a).
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1.3 Health Disparity 

Indigenous Australians have the worst health status of any population in Australia 

(Couzos & Murray 2008). Life expectancy for Indigenous Australians is 59.4 years for 

men and 64.8 yrs for women, about 17 years below that of non Indigenous Australians 

(ABS 2008) and similar to non-Indigenous life expectancy of the early 1900s (ABS 

2002b). The Australian Bureau of Statistics (ABS) advises that Indigenous data used to 

calculate life expectancies are not complete due to the poor classification of Indigenous 

status in the eastern states (ABS 2008). In Western Australia in 2002 the life expectancy 

for Indigenous Australians was 64 years for males and 68 years for females, 13 to 14 

years lower than the Western Australian population overall (Draper et al. 2005).  

 

Figure 1 reflects the discrepancy between Indigenous Australians and non-Indigenous 

Australian life expectancy. This discrepancy is primarily due to chronic disease and 

injury (primarily caused by suicide, transport trauma and assault) which also contribute 

to the development of functional disability at a younger age (Marmot 2005). 

 

Figure 1. Age structure of Indigenous and non-Indigenous Australians (ABS 2004a, p 5) 
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Consequently, Indigenous people in their forties are experiencing the same life stage 

changes as non-Indigenous people are facing in their sixties (Crowe 1996). This is 

reflected in the results of a study by Zhao et al (2004) in which the disease and injury 

burden (measured by disability adjusted life years) of Indigenous Australians in the 

Northern Territory exceeded that of the non Indigenous sample who were 

approximately 20 years older, with the DALY rates in the 45 to 54 year old age group 

higher than those of the non Indigenous 65 to 74 year age group. As a result, the 

Commonwealth Department of Health and Ageing recommends that aged care services 

be directed at Indigenous Australians aged over 50 years, 20 years below the 

recommended minimum age for the non-Indigenous Australian population (ABS & 

AIHW 2001). The functional disorders normally seen in older age may include 

dementia, falls and incontinence, and are associated with substantial morbidity, 

disability and health care expenditure; yet little is known about the extent of these 

problems amongst Indigenous Australians.   

 

Multiple health risk factors are common for Indigenous Australians aged 15 years and 

over with stress, smoking and physical inactivity being the most prevalent combination 

(ABS 2005). People living in remote areas are twice as likely to experience seven or 

more stressors in the last year, with the most prevalent stressors being death of a family 

member and overcrowding at home (ABS 2005). 

 

 

Ranzijn and Bin-Sallik (2001) report that life expectancy may fall further in the near 

future due to higher rates of disability, alcoholism, drug dependency and suicide in 

younger Indigenous Australians. However although suicide rates increased for 

Indigenous males in remote areas from 1992 to 2003 this was offset by a decline in 
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mortality due to circulatory disease and cancer, leading to a reduction in overall 

Indigenous male death rates in remote areas (AIHW 2007c).  

 

Non-Indigenous health is improving at a much faster rate than Indigenous health. 

However some encouraging Indigenous health figures are beginning to emerge in 

Western Australia. From 1991 to 2003 there was a statistically significant decline in 

overall Indigenous mortality in Western Australia with a reduction in the crude death 

rate of approximately 25% (AIHW 2006a) (see Figure 2), resulting in an improvement 

in the life expectancy of Indigenous Western Australians (Draper et al. 2005). 

 

Figure 2.  Indigenous crude death rates (AIHW 2006a, p 229) 

 

 

Mortality from diseases of the circulatory system showed a consistent significant 

decline and in very remote areas there was a decline in mortality from respiratory 

diseases. A decline in infant mortality in WA occurred over the same period (AIHW 

2006a). A major decline in infant mortality had previously occurred in the 1970s, 

thought to be primarily due to improvements in community infrastructure and in 

implementation of maternal and child community health programmes (ABS 2002b). 

Additionally, Indigenous life expectancy in the Northern Territory has risen from 53 
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years in the late 1960s, a time of great social change, to 64 years in the early 2000s (see 

Figure 3) (Wilson et al. 2007). 

 

Figure 3.  Indigenous Northern territory and Australian life expectancy at birth 

1967-2003 (Wilson et al. 2007, p185) 

 

 

This notable improvement in life expectancy is probably due to an improvement in 

chronic disease management, rather than due to reduced infant mortality rates, which 

although still much higher than in Australia overall contribute little to the overall life 

expectancy rate (Marmot 2005; Wilson et al. 2007). Improved access to primary health 

care, development of Indigenous community controlled health organisations and 

increased Commonwealth responsibility for Indigenous health are thought to be behind 

improvements in chronic disease management (Wilson et al. 2007). 

 

Indigenous Australian health is poorer than that of all other Indigenous 

populations in developed countries, with Indigenous mortality rates comparable 
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only to that of Russian males (Paradies & Cunningham 2002). The health 

disadvantages of Indigenous compared to non-Indigenous people in Australia, 

Canada, New Zealand and the United States is illustrated by life expectancy. In 

Australia the life expectancy gap is approximately 15 years wider than in the 

other countries (Ring & Brown 2003). Indigenous Australian mortality rates over 

the period 1990 to 1994 were approximately twice those for Maori and two and a 

half times higher than Native Americans. Current Indigenous Australian 

mortality rates are the same as those found in Maori and Native Americans 

twenty years ago. This suggests that much can be learned from New Zealand and 

North American health and Indigenous policies (Ring & Firman 1998). Although 

the recognition of native title in some areas of Australia has been a positive step 

towards improving the health of Indigenous Australians in those areas, a formal 

treaty is lacking, and it has been noted that those nations with no formal treaty 

have the poorest Indigenous health status (Hunter 1997). 

 

1.4 Factors Impacting on Indigenous Health  

Broe & Jackson-Pulver (2007) identified five key areas that contribute to health 

disparity in Australia: historical, social and political, socio-economic and 

environmental factors, lack of access to quality primary health care and specific 

health risk factors (see Figure 4). 
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Figure 4.  Factors impacting on Indigenous health status  

(Broe & Jackson-Pulver 2007 p 21) 

 

 

These factors and the impact they have on the health of Indigenous Australians in the 

Kimberley are discussed in detail below. 

 

1.4.1 History  

Prior to beginning research with Indigenous Australians it is important to gain an 

understanding of Indigenous history. Vicary and Andrews (2001) report that awareness 

of issues such as the effects of occupation, the stolen generation, land claims and the 

health and welfare history of the local region improves diagnosis accuracy and the 

ability to provide holistic care.  
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Prior to colonisation there were approximately 30,000 people, from about fifty different 

Indigenous language groups, living a semi-nomadic lifestyle in the Kimberley region 

(KALACC 1996).  Over a period of at least 45,000 years they had adapted extremely well to the 

differing habitats of the region, developing an intimate knowledge of the land and surrounding 

waters upon which they relied (Fryer-Smith 2002). 

 

The Kimberley region was colonised later than any other area of Australia (Jebb 

2002) with the first significant contact for local Indigenous people with large 

numbers of non-Indigenous people beginning in the 1880s when pastoral, mining 

and pearling industries were developed. Conflict between settlers and the Indigenous 

traditional owners often became violent and new infectious diseases such as leprosy, 

measles, sexually transmitted infections and dysentery were introduced (Jebb 2002). 

Cases of leprosy are still being diagnosed in the Kimberley region today, with 28 new 

cases being identified by the Kimberley Public Health Unit between 1986 and 2002 

(Mak et al. 2003). The Kimberley region has a high incidence of sexually transmitted 

infections. For example a syphilis outbreak occurred in 2001, with 74 new cases of 

syphilis detected in the region between mid 2000 and the beginning of 2002 (Mak & 

Marshall 2003, Mak et al. 2004). 

 

Life had changed substantially for most Indigenous people in the region by the turn 

of the 20
th

 century although, particularly in the desert areas, some remained without 

non-Indigenous contact until later years. Eventually however, some of the desert 

groups were taken to stations and missions or attracted to them through word of 

mouth about reliable food sources.  By the 1960s the majority of the remaining 

family groups had to follow them as they could no longer sustain their traditional 

way of life (Walmajarri speakers 2002). Government ‘protection’ policies gave the 



 13 

police control over the rights of Indigenous people.  Until at least 1970 this included 

the right to remove Indigenous children from their families and communities and 

relocate them to church run missions and government settlements (HREOC 1997). 

 

Employment was often gained in the station, mining and pearling industries. However 

this led to further disempowerment for Aboriginal people, who were not allowed to 

move freely in their traditional lands. Labour was exploited with many Indigenous 

workers being paid only in rations by station owners (Jebb 2002).  The 1967 Federal 

Pastoral Industry Award wage decision to pay award wages to Indigenous workers 

(enacted in the Kimberley in 1969) and the increased use of machinery led to many 

being pressured to leave stations, forced to move to towns or to form new communities 

in the region (Jebb 2002; KALACC 1996). Social security entitlements became more 

readily accessible to the Indigenous population at this time (Toussaint et al. 2001). Full 

citizenship rights were not granted to all Indigenous people in the Kimberley until 1971 

and at this time they were also the last Indigenous Australians to be allowed to purchase 

alcohol (Hall et al. 1993). This was a time of great social disruption to Indigenous 

people, and had a profound impact on factors affecting health, such as overcrowding, 

lower maternal age, larger family size, physical inactivity and poor nutrition (Hunter 

1999).   

 

1.4.2 Culture  

It is necessary to learn about the culture of a population to ensure cultural rules are 

respected and adhered to and to achieve the best clinical or research outcomes (Shah et 

al. 2006). As great diversity exists between Indigenous Australians the following 

information relates only to the Indigenous population of the Kimberley, although many 
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cultural differences also exist within the Kimberley people. Culture in the Kimberley 

can be explained under the headings of Law, land and language (KALACC 1996). 

 

Law 

The Kimberley region has a rich cultural Indigenous history spanning at least 45,000 

years with its own system of law and culture. Today traditional ways, recognising the 

knowledge and skills of the older generation, are practised to varying degrees across the 

Kimberley. Ceremonies such as corroborees and Men’s and Women’s Law are 

important practices, particularly in remote communities, to teach each new generation 

about their law, land and language.  

 

The dreaming (the stories of the beginning of time and the creation of the land) gives 

important meaning to Indigenous society (Sheldon 2001). The Worrorra, Wunambul 

and Ngarinyin people who are now settled in Mowanjum community near Derby refer 

to their dreaming as Lalai. Under Lalai, the Wanjina are sacred spirits that formed the 

Kimberley, gave the people their law and culture and continue to be involved in forming 

the landscape (Blundell & Woolagoodja 2005).  

 

An example of the law that Wanjina created is that of skins. Skin names allow people to 

determine how they should relate to and treat each other and all beings (Blundell & 

Woolagoodja 2005). The majority of Kimberley language groups have skin groups that 

contain male and female skin names. The associated rules include: social and cultural 

responsibilities to certain skins, ‘straight’ skins determining the skin that a person can 

‘marry’ and avoidance rules determining what skin cannot be directly spoken to. Skin 

names generally have a totem attached to them (e.g. kangaroo) which like all totems 

need to be respected (Blundell & Woolagoodja 2005; Hudson et al. 1984). The skin 
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names vary across language areas with different names and numbers of skins in many 

areas. In some there are two skin groups (e.g. Worrorra,) (Blundell & Woolagoodja 

2005) and in others there are four (e.g. Karajarri), or eight skin groups (e.g. Walmajarri) 

(Hudson et al. 1984). An example of how this affects the way people treat each other 

and their obligations to them is that a woman is not supposed to talk to or name her son-

in-law (including her skin sons-in-law). This law originates from the dreaming that the 

Walmajarri people call Ngarrangkarni (KALACC 1996). People are generally known by 

more than one name, such as a skin, bush (Aboriginal name), kartiya (European name), 

land, spirit or nickname (Blundell & Woolagoodja 2005). 

 

In addition to skin groups, further importance is placed on gender, with women’s and 

men’s business kept separate (Crowe 1996; Maddocks & Raynor 2003). These factors 

affect who the researcher can approach about a participant and whom Indigenous 

workers can talk to (Hall et al. 1993). When a person dies the family becomes involved 

in ‘sorry time’ or ‘sorry business’. This is a time of cultural obligation and bereavement 

for family members of the deceased, some of whom stay at the designated sorry camp 

until the funeral occurs, which may not happen until a few months have passed 

(Sheldon 2001). Other cultural mourning practices in the Kimberley region include, 

upon hearing of a family member’s death, wailing, hitting the head with a rock to draw 

blood and special dietary taboos such as not eating red meat while in sorry time (Lowe 

2003).  

 

A person’s dreaming totem is also an important feature in Kimberley Indigenous 

culture. The dreaming could be anything such as a feature (e.g. whirlwind), event (e.g. 

weather), bush food (e.g. bush potato), place, or living thing (e.g. barramundi) and it 

comes about from when the baby’s spirit enters the mother (when she becomes 
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pregnant). The person’s dreaming is respected and affects how Indigenous people treat 

all things (Blundell & Woolagoodja 2005; Fryer-Smith 2002). For example if a 

person’s dreaming is the barramundi they may be consulted by others before fishing 

and they may not touch or eat it. They might have a physical feature that reminds them 

of their dreaming, for example a birthmark representing where the fish was speared (D 

Woolagoodja personal communication, January 2006).  

 

Land 

Staying in country (the territory of one’s own language group) is of utmost importance 

to older people and is imperative to older Indigenous health (Brown 2001). Some of the 

fears older people may face when leaving their country are being separated from 

country and family, a foreign language and culture, and dying away from their 

country (Bennett et al. 1995). Other language groups’ territories are often 

regarded as mysterious and something to be feared (Fryer-Smith 2002). This is 

important to note as due to the lack of residential care in the majority of remote 

communities older Indigenous Australians with dementia are forced to leave their 

traditional areas and move to another area of the Kimberley or region entirely to 

receive care.  

 

Connection to country is of central spiritual importance to Indigenous 

Australians (McLennan 2003). The importance of country is also integral to Indigenous 

Law. An example of this is Tjurkurrpa, the Law for the Kukatja and Ngardi people from 

the Great Sandy Desert, many of whom now live in Balgo community. Tjukurrpa 

explains the spiritual connection people have to their land and how people should relate 

to and care for the land and animals. It is passed down through ceremonies such as 

men’s and women’s Law and also through song, dance, storytelling and body painting 
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(Napanangka et al. 1997). The Nyikina and Mangala people believe that the Fitzroy 

River was created by a water snake speared by Wunyumba, a spirit being who became a 

man. This story is re-enacted in rituals and for men’s Law. As a Nyikina elder, now 

residing in Jarlmadangah community explains, “Walungarri Law initiation songs, all got 

meaning. Every time we sing that song we teach the kids about country, how it was 

made. How the fish got in the river.” (Toussaint et al. 2001). Seasons are a significant 

and meaningful concept to Indigenous Australians. For example the hot season, 

beginning in September, is known as ‘Yuwala’ to the Gwini people of the north 

Kimberley. This seasonal change signals that it is time for burning off the bushland to 

get the land ready for the wet season to stimulate future growth (Vigilante 2001). 

 

Bush foods and the physical energy expended to hunt and collect them are important for 

a healthy lifestyle and to decrease the risk of health problems such as diabetes (O’Dea 

2005). The Kimberley region is diverse, with saltwater, desert, ranges and river sub-

regions (Vigilante 2001). The bush food component of Indigenous peoples’ diet across 

the Kimberley is varied, with saltwater people such as the people from Ardyaloon 

community north of Broome (Sharp 2002) consuming bush foods from the sea and 

coastal mangroves such as turtle, dugong, crabs and a large variety of fish as part of 

their diet (Rouja et al. 2003). Wirrimanu community members consume desert foods 

such as kangaroo, black head snake, goanna, bush turkey, frog, bush potato, bush onions 

and bush nuts as part of their diet. With the introduction of the pastoral industry, fresh 

beef known colloquially as ‘killer’ and damper (now made using highly refined flour 

instead of traditional bush or grass seeds) have become a favourite part of many 

Kimberley peoples western diet (Kouris-Blazos & Wahlqvist 2000).  

` 
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A positive step towards recognising the importance of country to Indigenous people’s 

well-being was the recognition of various native title claims in the Kimberley region 

following the Native Title Amendment Act of 1998. Until formally gaining native title 

over a specific area, Indigenous Australians are not officially recognised as the 

traditional owners of the land, and are legally unable to negotiate issues such as land 

access and land use with pastoral owners and the government. According to part 15 

section 223 of the Native Title Act of 1993, native title is “the communal, group or 

individual rights and interests of Aboriginal peoples or Torres Strait Islanders in relation 

to land or waters”. To be recognised by common law these lands and waters must be 

possessed by the people connected to the land or waters under their traditional laws and 

customs. 

 

Language 

 

Language differences are often a barrier to the assessment and provision of care to older 

people, with the use of professional interpreters recommended (Shah et al. 2006). The 

proportion of Indigenous Australians who speak an Indigenous language is correlated to 

geographic remoteness, ranging from 1% in major cities speaking an Indigenous 

language up to 61% in very remote areas (ABS 2003a).  

 

The introduction of English to the Kimberley region resulted in a decline from the 50 

Indigenous languages spoken throughout the Kimberley to between 25 and 35 

languages (Kimberley Language Resource Centre, Halls Creek, personal 

communication July 25, 2005) - see Map 2.  
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Map 2.  Kimberley language map (Kimberley Language Resource Centre 1991) 
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The majority of Australian Indigenous languages are part of what linguists call the 

Pama-Nyungan language family (McGregor 1988). However the Kimberley region 

contains languages from four non-Pama-Nyungan language families (Nyulnyulan, 

Jurrakan, Worrorran and Bunuban) as well as languages from the Pama-Nyungan 

language family. The top end of the Northern Territory is the only other area of 

Australia that contains non-Pama-Nyungan languages. As stated previously other 

language groups now reside in the traditional areas belonging to a particular group, 

especially since the rapid formation of communities in the 1960s and 1970s. However, 

the majority of residents in many Kimberley communities continue to be from the 

language group that is the traditional language for that area. The Nyulnyulan language 

family encompasses ten languages including Bardi, Jawi, Nyulnyul, 

Jabirrjabirr,Nimanburru, Ngumbarl, Jukun, Nyikina, Warrwa and Yawuru. Speakers of 

these languages include people from the Dampier Peninsula, Derby and Broome. The 

Bunuban language family includes two languages from the Fitzroy Valley, Bunuba (in 

the Fitzroy Crossing area and further north) and Gooniyandi (south east of Bunuba 

land). The Jarrakan language family includes Kija (Halls Creek and Warmun areas), 

Miriwoong (Kununurra), Gajirrawoong (north of Kununurra) and Doolboong (coastal 

area near Joseph Bonaparte gulf). The Worrorran family encompasses approximately 20 

langauges, and languages spoken today include Worrorra (coastal area north of Derby), 

Ngarinyin (north of the Gibb River Road) and Warnumbul (coastal area north of 

Worrorra). The majority of Worrorran family speakers now reside in Derby, 

Mowanjum, Kalumburu and Gibb River communities. The Pama-Nyungan family 

group is the largest in Australia. In the Kimberley it encompasses eleven languages 

including Jaru (Ringer’s Soak area) and Kukatja (Balgo area) (McGregor 1988) – see 

Map 2.  
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Today Standard Australian English is not often spoken by older Indigenous people in 

Kimberley communities, with the contemporary language being Kimberley Kriol 

(McGregor 2004). For many older Indigenous people English is their third or later 

language and some cannot understand English at all (McGregor 2004). Some 

Kimberley languages have become a Lingua Franca as a means of communication 

between other language speakers. For example Walmajarri language was used for this 

purpose by the linguistically diverse Indigenous community throughout the Fitzroy 

Valley region and is now spoken as a first, second or later language by the majority of 

Fitzroy Valley residents over the age of 50 years (McGregor 2004). Indigenous 

languages are passed on orally, and although more recently the written form has begun 

to be developed in conjunction with linguists, few people have been trained in the 

written form (Richards & Hudson 1990). The passing down of languages has been 

incorporated into the Kimberley educational system with many community schools 

(e.g. schools at Looma and Ardyaloon) employing older community members as 

language teachers.  

 

1.4.3 Education 

Poor literacy in the Indigenous population affects the ability to assess cognition and is 

one of the main barriers to improving Indigenous health (Schwab & Sutherland 2004). 

Many older Kimberley Indigenous people had only limited or no access to school-based 

education and therefore did not learn to read or write (Hudson 1978). 

 

Indigenous people were reliant on their memory for providing education in traditional 

Law, land, and language. As told by a Kimberley Wunambal man “this is our school, 

the bush. White people they write it down…We have to put it up here, in the back of 

our head. My grandfather, he still got all that memory in his head, and now he’s sharing 
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that with us young fellas so that we can carry his way, the way he taught us, so that it 

can always be there for our kids, and their kids” (Wunambal-Gaambera Aboriginal 

Corporation 2001). In Walmajarri culture grandparents often constructed miniature 

camps out of sticks and leaves as an educational method to teach the youth life skills 

(Walmajarri Speakers 2002).  

 

Literacy rates are also low in the younger Indigenous population, highlighting the 

continued need for appropriate cognitive assessments in the future. Indigenous 

educational outcomes in the Kimberley region are the lowest in Western Australia 

(Atkinson et al. 1999). The Australian National Audit Office (2002) reported that in the 

remote areas of the Northern Territory only 3-4% of Indigenous students reached the 

national literacy benchmark in 1999.  

 

One of the main contributors to low literacy levels is poor school attendance. The 

National Indigenous English Literacy and Numeracy Strategy (DEST 2000) states that 

the national average non-attendance rate for Indigenous students is 2 to 3 times higher 

than for non-Indigenous students. Brown (2001) reports that the school participation 

rate for Indigenous Australian 17yr olds is 31%, less than half that of non-Indigenous 

Australians of the same age. A Western Australian Planning Commission report states 

that approximately 50% of children living in the Fitzroy Valley of the Kimberley region 

are not attending school (Hames Sharley 2004a). Low rates of school participation are 

thought to be due to domestic disruption, poor access to education, poor access to 

electronic resources and the presence of Community Development Employment 

Projects (CDEP) in the community (Biddle et al. 2004). Domestic disruption is a major 

factor in Kimberley Indigenous children’s lives, with a typical child experiencing at 

least seven of 14 “major stress events”, including a death in the family, violence, a 
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family member’s drug or alcohol problem, a close family member going to prison, 

losing their job or being admitted to hospital, a family break up or financial difficulty 

(Zubrick et al. 2006). 

 

1.4.4 Employment 

Employment is positively correlated to longevity for Indigenous Australians (Hunter 

1997). Historically, Indigenous employment in the Kimberley was primarily in the 

pastoral and supporting industries (Jebb 2002). Today in remote Kimberley Aboriginal 

communities the primary sources of income are social security and CDEP. CDEP was 

implemented in 1977 and involves Indigenous people in remote areas working part-time 

on community-managed projects and enterprises for a minimal wage provided by the 

government - effectively a “work for the dole” scheme (Thomson et al. 2005). CDEP 

accounts for over 30% of all Indigenous Australian employment and 69% of very 

remote area Indigenous employment. With the predominance of CDEP and the resulting 

low income in remote areas it is not a surprise that only 19% of Indigenous Western 

Australians own their own home, compared with 74% of non-Indigenous Western 

Australians (SCRGSP 2005). CDEP has the benefits of providing some level of 

employment, on the job training and community development in remote communities; 

however it has had little impact on transition into full-time employment, and assists in 

masking the problem of Indigenous unemployment (Gregory 2005). When CDEP is 

excluded from the 2001 census the overall Indigenous unemployment rate is 34%, 

approximately 5 times the rate for non-Indigenous people (7.2%) (Thomson et al. 2005). 

In 2001 the median weekly income of Balgo and Looma communities (in the Kimberley 

region) was $170 and $172 respectively (ABS 2003), the lowest median incomes, 

besides Warburton, of a locality in the state of Western Australia. As with many 

community-based services in the Kimberley region, poorly funded remote HACC 
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programmes rely on CDEP schemes to enable them to employ remote community 

HACC workers, paying a top-up amount to bring wages in line with the award. 

However due to the high level of staff turnover in CDEP positions, trials are underway 

to pay full-time wages to remote HACC coordinators in some communities, enabling 

workers to further their career development though promotion (KACS personal 

communication February 2008). The growth of mining in remote areas of the Kimberley 

in recent times has led to more private sector employment opportunities for Aboriginal 

community members, including supported and highly paid apprenticeships, and 

therefore the ability to gain skilled trade work in other areas. Tourism and art are other 

private sector opportunities that are growing for remote communities (Davis 2004). 

More Indigenous Australians in remote communities need to be encouraged, trained and 

employed at all levels in the areas of education and health (Murray & Wronski 2006).  

 

1.4.5 Housing and Infrastructure 

Poor environmental conditions, particularly due to high levels of overcrowding and low 

rates of home ownership contribute to the poor health of many Indigenous Australians 

(Couzos & Murray 2008). 57% of Indigenous Australians living in Aboriginal 

communities live in overcrowded conditions (AIHW 2006a). The main environmental 

issues currently requiring action in Indigenous communities are sanitation, sewerage, 

clean water supply and adequate housing (O’Donoghue 1999). Bailie et al. (2001) state 

that the four key healthy living practices of bathing, washing clothes and bedding, waste 

removal, and food storage and preparation require infrastructure that is not functioning 

or not present in many remote Indigenous communities. 

 

34% of Indigenous Australian communities have a water supply that fails to meet the 

minimum health standards set by the National Health and Medical Research Council 
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(NHMRC) (O’Donoghue 1999). The Environmental Health Needs Survey (EHNCC 

2005) documented the needs of 74 West Kimberley communities. Housing was the 

highest reported community need in 76% of West Kimberley communities, with 92% of 

communities needing more permanent housing. 57% had an unsatisfactory water supply 

and 83% had no disinfection of drinking water. 90% of communities had unsealed roads 

and 69% had an unsatisfactory electricity supply. These poor environmental conditions 

are linked to poor health outcomes such as the spread of infectious diseases, and are 

reported to be correlated with higher rates of smoking, alcohol and domestic abuse 

(AIHW 2006a). 

 

1.4.6 Health Services  

 

Health Services in the Kimberley 

 

Primary health care in the Kimberley region is primarily provided by the Kimberley 

Aboriginal Medical Services Council and services affiliated with KAMSC and by the 

Western Australian Country Health Services in the Kimberley (WACHS-K).  

Nindilingarri Cultural Health Service is independent of KAMSC and WACHS-K and 

provides health promotion and some aged care services in the Fitzroy Valley. Private 

general practice is limited to Broome and largely provides services for the non-

Indigenous population. The six hospitals in the Kimberley are run by WACHS-K 

(Richmond & Harris 1998). The Royal Flying Doctor Service provides emergency 

medical services to remote areas from its Kimberley base in Derby and provides some 

primary care services for Jurrugk Health Service and charter services for other primary 

care (Brady 2003). 

 

The WACHS-K service that is dedicated to the older Kimberley population is 

Kimberley Aged and Community Services (KACS). KACS is an umbrella service 
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incorporating Remote Home and Community Care (HACC) services, the Aged Care 

Assessment Team (ACAT), Community Aged Care Packages (CACP), Carers’ Respite 

Centre (CRC), Continence Nurse and remote training and development. Remote HACC 

is present in the larger Aboriginal communities and almost all remote HACC staff 

members are Indigenous (Mak & Plant 2001).  

 

The Kimberley does not have any dementia-specific community services or residential 

care options (Bruce et al. 1998). This presents difficulties for those with behavioural 

problems requiring respite or permanent care. People with these additional needs are 

being sent out of their district and in some cases out of the Kimberley region (Atkinson 

et al. 1999). There are no geriatricians or psychogeriatricians based in the Kimberley. At 

the time of the project a geriatrician or psychogeriatrician visited the Kimberley twice a 

year (one visit comprising three days in the west Kimberley, the second visit three days 

in the East Kimberley) using ACAT staff education funds. Videoconference facilities 

were available once a month for either client reviews or education from a Royal Perth 

Hospital specialist (KACS personal communication February 2008).  

 

Many other services contribute to the health of older Indigenous people in the 

Kimberley. For example Kimberley Aboriginal Law and Culture Centre (KALACC) 

promotes and assists in the organisation of cultural events and advocates for elders to 

make cultural and heritage decisions for the Kimberley region. The Kimberley 

Language Resource Centre (KLRC) assists in maintaining languages and cultures, such 

as through the writing of language dictionaries and employs elders to achieve this 

(KALACC 1996). The Kimberley Interpreting Service provides accredited training to 

Indigenous language interpreters and organises interpreters throughout the Kimberley 

for organisations and service providers, within skin and gender cultural rules. These 
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interpreters are used in particular for native title claims, meetings with mining 

companies and in health, particularly in aged care, where the majority of clients are non-

English speakers. The Kimberley Land Council works with traditional owners to assist 

them to gain native title over their traditional lands and water (KALACC 1996). 

 

When Indigenous Australians view that the sickness, pain or unusual behaviour of their 

family member may be due to cultural reasons they may organise a healing Maparn 

(traditional healer) before, alongside or following non-Indigenous health treatments. A 

healing Maparn is expected to identify the cause of the symptoms and restore well being 

(Maddocks & Raynor 2003). The healing Maparn and other Indigenous healing 

practices are an integral part of Indigenous health; with some health services such as 

Palyalatju Maparnpa Health formally recognising their authority in health care with 

payment for their services (PMHC 2004). 

 

Traditional bush medicines are used commonly in remote areas (Maddocks & Raynor 

2003). These traditional medicines have been incorporated by some health services such 

as Palyalatju Maparnpa Health, where the women healers of Wirrimanu (Balgo) 

community collect and package bush medicine and provide training to the KAMSC 

clinic staff on how each medicine should be used. Examples of bush medicine used by 

the Nyikina and Mangala people living near the Fitzroy River are a product made from 

boiling the bark of the kiliwal (red bloodwood) tree for cold symptoms and the use of 

the wilkara (snake vine) to cure headaches by tying it around the head (Toussaint et al. 

2001). 
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Access to Health Care 

 

Indigenous health could be improved by ensuring effective and equitable access to 

quality health care (Hunter 2007). Archer and Bunby (2006) suggest that poor access to 

health care is the primary reason Indigenous Australians present with more serious 

cases of epilepsy than other Australians.  In the Kimberley region Indigenous 

Australians have difficulties in accessing health care, which often results in health 

problems not being diagnosed until symptoms are severe (Mak et al. 2003). The causes 

of this are complex with inadequate services as well as geographical, social, economic 

and cultural barriers. Only 17 of the Aboriginal communities outside towns in the 

Kimberley region have permanent staff with some areas particularly under-resourced 

(KAMSC personal communication, May 2008). Health services in the Fitzroy Valley 

are particularly limited with several moderate sized remote communities without 

resident staff and not having regular visiting services.  For example, Wangkatjungka 

community with a population of approximately 150 people is 120km from the closest 

town of Fitzroy Crossing (Hames Sharley 2004b).  WACHS-K do not currently employ 

staff at the remote Wangkatjungka clinic, so residents either make the trip into town for 

health care or wait for a visiting doctor or nurse. Prior to the wet season, ‘at risk’ 

residents in more remote communities are often brought into town by their families so 

as to not be cut-off from the hospital (KPHU personal communication February 2008). 

The turnover of remote area health staff in the Kimberley compounds these 

geographical barriers (Mincham et al. 2003).  

 

Cass et al. (2002) report that communication problems between staff and Indigenous 

patients affect all levels of treatment, with a need for more interpreters to be used and a 

strong commitment for cross-cultural training programs to be implemented. Other 

factors reducing the access to quality health care in the Kimberley region include poor 
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facilities, lack of transport, limited specialist services, lack of interpreter use, the use by 

health care staff of complex terminology, staff appearing to be too busy for problems 

that aren’t emergencies, lack of confidentiality and the lack of respect for cultural rules 

in health practice (Mincham et al. 2003). 

 

Resources should be allocated based on need rather than just on numbers (O’Kane & 

Tsey 2004). Historical allocation of services, transport links, time taken in travel and 

desired living location for non-Indigenous professional staff imported to the region all 

affect service provision in the Kimberley. The Aged Care Assessment Team is funded 

for only one position in the Kimberley region, based on population numbers, but this 

does not take into account the large distances (and consequent travel time) that this 

position requires to cover a region of more than 400,000 km
2
, and the high level of 

health problems and carer difficulties compounded by this isolation (KACS personal 

communication February 2008). 

 

As previously mentioned, increasing the level of Indigenous employment in health care, 

including a greater involvement in health strategy development, will improve the use of 

Indigenous knowledge in an otherwise biomedical health model (Davis 2004) and 

improve retention of staff. This will have a significant impact on equitable access to 

health care. The current focus on increasing the number of Indigenous students enrolled 

in undergraduate health courses is welcome (Hunter 2007; Murray & Wronski 2006).  

 

According to Marmot (1997, 1999) Indigenous health can be improved through 

implementing policies aimed at the socio-economic determinants of health. However 

focussing only on the social and economic circumstances of Indigenous Australians 

does not recognise the cultural differences in health concepts and practice which impact 
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negatively on the health of Indigenous Australians (McDonald 2006). For example, 

health services directed at the family rather than the individual fit within the cultural 

norm, with individuals with chronic disease needing the support of close family 

members. Family-based and generated chronic disease programmes should incorporate 

cultural values to increase the likelihood of being adopted in daily practice (McDonald 

2006). 

 

1.4.7 Lifestyle Factors 

The preventable risk factors of obesity (mainly due to poor nutrition and lack of 

exercise), smoking and alcohol use at hazardous levels are highly prevalent in the 

Kimberley Indigenous population (Couzos & Murray 2008).  

 

Obesity 

The prevalence of obesity is rising in the Indigenous Australian population (McDermott 

et al. 2000). A healthy lifestyle study conducted in Looma community near Derby in 

1993 (Rowley et al. 2000) reported that 82% were overweight or obese and 60 to 70% 

of the group were sedentary with less than 5% participating in vigorous physical activity 

(played regular sport or worked on cattle stations). Factors that influence Kimberley 

Indigenous people’s diet include the availability of fresh food in communities, high cost 

of food in remote areas, physical environment (e.g. saltwater or desert, availability of 

food storage areas and electricity), dispossession of land (and consequent loss of access 

to hunting and fishing grounds), socio-economic status, financial management, and 

cultural issues (only eating fish during sorry time) (ABS 2003). Community stores in 

remote communities sell predominantly food high in fat and sugar, with poor access to 

perishable foods such as fresh fruit and vegetables (Couzos & Murray 2008). The 
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provision and subsidy of healthy foods in remote community stores is essential for the 

health of the community (Davis 2004). 

 

Smoking  

Smoking is a preventable risk factor for many health conditions including circulatory 

disease, cancer and dementia (ABS 2003). Today tobacco use is a major cause of 

chronic disease in the Indigenous population (O’Dea 2005). 41% of Indigenous 

Australians over the age of 45 years smoke cigarettes, compared to 16% of non-

Indigenous Australians in the same age group (ABS 2006a). Of those remote-living 

Indigenous Australians aged over 18 years, 47% of females and 58% of males smoke 

daily. 30% of Indigenous Australians aged over 55 years smoke daily (ABS 2006). A 

study published in 1992 (Smith et al. 1992) found that nearly 70% of Kimberley 

Indigenous men and 50% of women use tobacco (smoke or chew). 

Excessive alcohol consumption 

Alcohol abuse is a risk factor for conditions such as incontinence, diabetes, cancer and 

liver disease. It is also a cause of motor vehicle accidents, falls, suicide and violent 

behaviour (ABS 2003a).  

 

Indigenous Australians are less likely than non-Indigenous Australians to drink alcohol, 

but if they do so they are more likely to do so at harmful levels (29% as compared to 

17%). ABS (2006a) reported that of those Indigenous Australians aged over 55 years, 

21% had consumed alcohol in a low risk way and 4% had consumed alcohol in a high 

risk way.  

 

In the Kimberley region more of the non-Indigenous population drink alcohol than the 

Indigenous population, with 40% of Kimberley Indigenous men and 70% of Indigenous 
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women over the age of 40 years not drinking any alcohol at all (Smith et al. 1992). Of 

the Kimberley Indigenous people that do drink, 83% consume hazardous levels of 

alcohol in each drinking session, with the median consumption of alcohol over a period 

of 24 hours being 10 standard drinks (Hall et al. 1993). Unlike the overall Indigenous 

Australian figures the average quantity of alcohol consumed per drinking session 

decreased with age. Hall et al. (1993) hypothesise that the combined factors of poverty, 

welfare dependence and the relatively recent introduction of alcohol have lead to the 

unhealthy drinking patterns in the Kimberley region.  

 

1.5 Health Conditions 

The high prevalence and early onset of chronic disease and other health conditions in 

the Indigenous Australian population has been extensively reported in the literature 

(Couzos & Murray 2008). Some of the studies relevant to the older Indigenous 

population of the Kimberley have been summarised below. 

 

1.5.1 Hypertension 

According to the self report National Health Survey 2001 (ABS 2002c), hypertension is 

more prevalent in Indigenous Australians (14%) than in other Australians (10%) and 

occurs at a younger age. In the Kimberley region the prevalence of hypertension is two 

to three times higher in Indigenous people than with other Australians (ABS 2002c). A 

study by Smith et al. (1992) reported that the prevalence of hypertension in the 

Kimberley Indigenous population over the age of 50 years was 45% in men and 50% in 

women. The primary risk factors for hypertension in the sample were obesity (women) 

and alcohol consumption (men).  
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A study by Wang et al. (2006) found that only 25% of those with hypertension 

reported that they were taking antihypertensive medication and only one third of 

those with antihypertensive medication had their hypertension adequately 

controlled. Although this self-report may have been under-stated and levels of 

medication management have reportedly improved somewhat in this region 

through community awareness programmes since that time, these figures again 

highlight that there are ongoing challenges to improving the access to quality 

Indigenous health care, and that poor access is impacting directly on the health of 

Indigenous Australians. 

 

1.5.2 Cardiovascular Disease 

Cardiovascular disease is the leading cause of death in the Indigenous Australian 

population and the greatest contributor to the total burden of disease in the population. 

The mortality rate from cardiovascular disease in Indigenous Australians aged 25 to 44 

years is ten times that of other Australians in the same age group; however those aged 

over 75 years have a lower mortality rate from cardiovascular disease than other 

Australians (AIHW 2004; Walsh 2001; Watson et al. 2001) (see Figure 5). This may be 

due to survivorship bias, where those that reach an older age are less likely to have had 

the risk factors for cardiovascular disease and therefore may be more likely to die of 

other causes.  
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Figure 5.  Death rates from cardiovascular disease and stroke by Indigenous status 

(AIHW 2004, p11) 

 

 

A positive trend is beginning to emerge from the Northern Territory where Indigenous 

death rates from ischaemic heart disease, although still on the increase, rose more 

slowly in the 1990s than they did in the previous decade, and in the 1990s in the 

Western Australian Indigenous population there was a fall in mortality rates from 

cardiovascular disease (Thomas et al. 2006).  

 

The effects of poor access to quality health care among the Indigenous population are 

apparent when prevalence and mortality rates for cardiovascular disease are compared. 

Self-reported prevalence rates of cardiovascular disease are similar in Indigenous (19%) 

and non-Indigenous Australians (17%) (ABS 2006b). However cardiovascular-related 

mortality rates in the Indigenous population are 2.6 times those in the non-Indigenous 
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population (AIHW 2004). The rate of cardiovascular disease may have been under-

reported by Indigenous Australians, which would indicate a need to improve health 

promotion and delivery of health care in the community. Results from a study in the 

Northern Territory (Ong & Weeramanthri 2000) indicate that the above reports are both 

accurate, with significant delays in hospitalisation for acute myocardial infarction 

reported for rural (more so) and urban Indigenous Australians as compared to non-

Indigenous Australians, leading to higher death rates from cardiovascular disease in the 

Indigenous population. Indigenous participants were less likely to indicate their chest 

pain as atypical, but once they presented to hospital they were as likely to receive 

aspirin and beta blockers and more likely to receive angiotensin-converting enzyme 

inhibitors than non-Indigenous Australians.  

 

1.5.3 Stroke 

There is a paucity of stroke prevalence and incidence studies with information on 

Indigenous Australians, with the only available figures coming from hospital 

admission, separation and mortality rates (Thrift & Hayman 2007). The 

Indigenous stroke mortality rates is twice that of other Australians (AIHW 2004).  

The mortality rate for the 25 to 65 age group is eight times higher than in other 

Australians (AIHW 2001), and the stroke hospitalisation rate is 1.5 times that of other 

Australians (AIHW 2004).  

 

In Western Australia the Indigenous population are 50% more likely than the non-

Indigenous population to have a stroke recurrence (Lee et al. 2004). This figure may be 

even higher due to the difficulties researchers had following up Indigenous participants 

from remote communities. It is thought that the high prevalence of co-morbid 

conditions (diabetes and urinary incontinence increased the risk of another stroke by 
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27% and other cardiac conditions increased stroke risk by 18%) and difficulties in 

accessing thorough secondary stroke prevention care may have increased the risk of 

another stroke in this population (Lee et al. 2004).  

   

1.5.4 Diabetes  

Diabetes is the sixth most common cause of death in Australia. It costs Australia more 

than $1.2 billion annually, leading to illness, disability, reduced quality of life and 

premature mortality (Draper et al. 2005). Type II diabetes (non-insulin dependent 

diabetes mellitus) is the most common form of diabetes, followed by type I diabetes 

(insulin dependent diabetes mellitus) and gestational diabetes.  

 

Indigenous diabetes rates are nearly four times higher than in non-Indigenous 

Australians. In 2001 diabetes prevalence in the Indigenous Australian population was 

11%, as compared to 3% in non-Indigenous Australians (ABS 2002c), and accounted 

for 8% of Indigenous deaths as compared to 2% in the non-Indigenous population (ABS 

2003b). In a large community-based study (albeit with a low participation rate) the 

prevalence of diabetes in Indigenous Australians aged over 45 years was found to be 

29% (McCulloch et al. 2003). The prevalence of diabetes in the Indigenous population 

is higher in remote (16%) than non-remote areas (9%) (ABS 2002), and is higher in 

women than in men (McCulloch et al. 2003). In a study of Kimberley and Pilbara 

Indigenous Australians over the age of 35 years, 58% of the men and 59% of the 

women had diabetes (Gracey et al. 2006). When a group of Kimberley Indigenous 

Australians returned to their traditional area and lifestyle for seven weeks there was a 

marked fall in diabetes, however the high level of diabetes returned once the community 

members moved back to their community, with its more sedentary lifestyle and distance 

from traditional food sources (O’Dea 1984). 
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1.5.5 Mental illness 

Mental illness is the leading cause of disability burden and comprises 13% of the total 

burden of disease in Australia (AIHW 2006a). Indigenous Australians are more likely to be 

hospitalised for mental health conditions than non-Indigenous Australians, with mental 

illness-related mortality twice as prevalent (Draper et al. 2005). The most common 

problems leading to use of mental health services by Indigenous Australians are 

schizophrenia, mood disorders and substance abuse disorders (ABS 1997). There are high 

levels of trauma and grief in Indigenous communities which have been linked to the 

experiences of bereavement from a young age (Couzos and Murray 2008). This level of 

trauma and grief is constant in Indigenous communities, with Ranzijn and Bin-Sallik (2001) 

stating that the regular deaths of younger people in the community due to car accidents and 

suicide being particularly traumatic to the whole community. There is a high prevalence of 

stressors (shown in Figure 6 as alcohol, illegal drugs, family violence, assault, 

neighbourhood conflict and sexual assault) in the Indigenous Australian population, 

particularly for those living in remote areas such as the Kimberley region (see Figure 6). 

Figure 6.  Prevalence of stressors by remoteness in Indigenous Australians (NPHP 

2005, p 6) 
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Suicide and self harm rates for Indigenous males in Western Australia are nearly double 

those of non-Indigenous males (DIA 2005) and the suicide rate in remote communities 

is twice that of other areas (Vicary & Westerman 2004) and increasing (AIHW 2006a). 

Intentional self-harm was the leading cause of death from external causes for 

Indigenous males from 1999–2001, more so in younger age groups (ABS 2003a).  

 

 

1.5.6 Injury 

The most common causes in Western Australia of injury leading to death are 

suicide (31%) and transport injuries (30%). The most common causes of injury 

resulting in hospitalisation are falls (32%) and transport injuries (16%) (Draper et 

al. 2005). Suicide and transport trauma are also the most common causes of injury-

related death for Indigenous Australians with the death rate from motor vehicle 

accidents three times that of other Australians (see Figure 7). Hospital admissions 

related to assault are the most common cause of hospitalisation for injury in the 

Indigenous population, making up about one quarter of all injury admissions, as 

compared to 5% for the Australian population (NPHP 2005). 

 

Figure 7.  Injury related deaths by Indigenous status (1999-2000) (NPHP 2005, p 4) 
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Head injury is more prevalent in the Indigenous Australian population (Jamieson & 

Roberts-Thomson 2007). In a study of Australians hospitalisation rates of people aged 

over 60 years, the incidence ratio for head injury in the Indigenous population as 

compared with other Australians was 1.7 (95% CI 1.6, 1.8). Indigenous Australians had 

twice the rate of open wounds to the head requiring hospitalisation of other Australians, 

1.3 times the rate of intracranial injury, 1.8 times the rate of skull fractures and 2.0 

times the rate of ‘other’ types of head injury requiring hospitalisation. Additionally, 

rural and remote living Australians had three times the rate of head injuries as compared 

with other Australians (95% CI 3.0-3.1). The main risk factor for head injury in the 

overall Australian population aged over 60 years was falls (Jamieson & Roberts-

Thomson 2007).   

 

1.5.7 Falls 

Falls are a major public health issue. In the older population falls may lead to 

disability, decreased quality of life or death. As stated previously, falls are the 

most common cause of injury leading to hospitalisation in Australia (Draper et al. 

2005). Approximately 30% of Australians aged 70 years and over report one or 

more falls in the previous 12 months (Hall & Hendrie 2003). In 2001 health costs 

due to falls were estimated at $498.2 million in Australia (Department of Health 

2004), and $24.12 million annually in Western Australia (Hall & Hendrie 2003).  

 

There are numerous risk factors for falls, which can be classed as extrinsic, 

intrinsic or mixed. Some extrinsic risk factors include home hazards such as 

slippery floors, floor rugs, poor lighting, unsuitable footwear and pets. Intrinsic 

factors include impaired cognition, sensory problems, impaired gait and mobility, 



 40 

alcohol, acute illness, obesity, polypharmacy and some medications leading to 

postural hypotension (Mitra et al. 2007). 

 

In the Indigenous population, falls are the second most common cause of injury 

leading to hospitalisation following assault (NPHP 2005). There is a rapid increase 

in fall-related hospitalisations in Indigenous Australians from the age of 45 years, 

which does not occur in non-Indigenous Australians until approximately 60 years 

of age (see Figure 8). This trend mirrors that of other health conditions in the 

Indigenous population. 

 

Figure 8.  Rate of accidental fall hospitalisations by Indigenous status and age, 

Australia (except NT), 1991-1992 

(AIHW et al. 1996, p 13) 

 
 

The risk of falls leading to fractures is higher at all ages for Indigenous Australians, 

peaking at 35-60 years of age at approximately eight and a half times the risk for non-

Indigenous Australians. Fall rates are higher for Indigenous females than males in the 
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65 years and above age group, but in the younger age groups males fall more commonly 

than females (AIHW et al. 1996).  

 

1.5.8 Urinary Incontinence 

The prevalence estimates available for urinary incontinence vary greatly, probably due 

to the variety of definitions available and differences in the severity measured (AIHW 

2006b). However there is still large heterogeneity between estimates even when the 

large range of definitions, severity, age groups, ethnicity and measuring instruments are 

taken into account (Chiarelli et al. 2005). A review of the literature from 1995 to 2001 

estimated that over 2 million Australians have some degree of urinary incontinence. It is 

more prevalent in women (19.3%) than in men (2.2%) (Chiarelli et al. 2005) and more 

common in the older population – for example, the rate is 12.8% for women aged 18 to 

22 years but 36.1% for women aged 70 to 74 years (Chiarelli  et al. 1999).  

 

There is a dearth of published studies on incontinence in the Indigenous Australian 

population. However it is plausible that the high rates of diabetes, cerebrovascular and 

kidney disease, obesity, smoking, parity in younger women, urogenital infections and 

male ceremonial surgical procedures are likely to contribute towards a higher 

prevalence of incontinence in this population (Millard et al. 2001). In the only 

epidemiological study of this nature available, a female doctor interviewed 151 rural 

Indigenous women aged 16 to 69 years in the community (Benness & Manning 1997). 

56% of subjects surveyed reporting urinary incontinence, and 46% of all subjects 

reporting that they were troubled by their symptoms. 87% of the sample had one or 

more children and 35% had had five or more deliveries. The most prevalent types of 

incontinence were stress (48%), urge (30%) and both (23%). 5% had recurrent urinary 
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tract infections and 20% of the sample used protection against leakage; however Millard 

(1998) found that use of pad protection did not correlate with severity of incontinence. 

A review of Kimberley Indigenous people referred to the Kimberley Aged Care 

Assessment Team reported that 43% of clients were incontinent (Bruce et al. 1998); 

however the age range of this older sample was not stated. 

 

1.5.9 Disability 

The Australian Bureau of Statistics defines a disability as impairment that is lasting or 

likely to last at least six months. Assistance from carers, aids or equipment may be 

required to perform tasks, ranging from using a hearing aid to requiring constant 

supervision for advanced dementia (ABS 2004b).  

Approximately 20% of all Australians have a disability (ABS 2004b). The most 

common health conditions leading to a disability are physical; however mental or 

behavioural disorders are the most common conditions leading to profound or severe 

limitations. 56% of people classed as having psychoses or mood affective disorders 

(including dementia and depression) had a profound or severe core activity limitation, 

compared with 33% of people with circulatory conditions such as heart disease and 

stroke (ABS 2004b). 

51% of Australians aged over 60 years have a disability. People with a disability in this 

age group most commonly require assistance with property maintenance, health care 

and transport (see Figure 9) (ABS 2004b). 
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Figure 9.  Activities for which assistance is required >60 years age (ABS 2004b, p9) 

 

 

Assistance is most commonly provided by family members such as partners (47% of 

informal assistance) or children.  61% receive some formal assistance from service 

providers (ABS 2004b). 

For Indigenous Australians the first collection of disability rates was in the 2002 

National Aboriginal and Torres Strait Islander Social Survey (NATSISS), which 

reported that 77% of Indigenous males and 69% of Indigenous females over the age of 

65 years had a disability or long term health condition (ABS 2004c). Of those 

Indigenous Australians over the age of 15, 37% had a disability or long term health 

condition and 8% had a profound activity limitation requiring assistance with at least 

one activity of daily living (AIHW 2006a). 

 

Zhao et al. (2004) reported that premature mortality was the main contributor to the 

large discrepancy between levels of disease burden (measured as DALY, disability 

adjusted life years) in the Indigenous and non-Indigenous Northern Territory population 

(See Figure 10). Years lost due to disability (YLD) was also more prevalent in 
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Indigenous Australians than in their non-Indigenous counterparts, contributing to the 

increased level of disease burden in this population (see Figure 10). 

 

Figure 10.  Age-Standardised DALY rate per 1000 population, by sex and 

Indigenous status in the Northern Territory (1994-1998) and Australia (1996) 

(Zhao et al. 2004, p 501) 
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Chapter 2 Literature Review of Dementia 

 

The following chapter details information on dementia and its subtypes, potential risk 

factors, assessment and prevalence. The ethics of Indigenous research are also discussed. 

 

2.1 Dementia Definition 

Dementia encompasses a group of disorders that impair brain function and lead to progressive 

cognitive and behavioural changes and functional disability (APA 1994; WHO 1992). 

Dementia is the second largest cause of disability burden in Australia, and is projected to be 

the largest by 2016 (Mathers et al. 1999). The complex nature of dementia, which often 

includes behavioural and psychiatric disturbances and loss of independent personal function, 

is challenging for the individual, families and health professionals (Brodaty et al. 2003). The 

cost to the health system is also high. Dementia is the most costly of all mental health 

disorders, accounting for one quarter of all mental health system costs in 1993-1994, and the 

prevalence of dementia has risen by at least 70% since that time. In 2003 the total financial 

cost of dementia in Australia was estimated at $6.6 billion (Access Economics 2003). 

 

Cognitive impairment is a defining feature of dementia. Other features include impairment of 

functional activities and behavioural symptoms. Cognitive impairment encompasses the 

impairment to a range of cognitive functions, including memory, executive functioning such 

as abstract thinking, judgement and problem solving, and higher cortical functioning such as 

apraxia, aphasia and agnosia (AIHW 2006c). There are a number of different diagnostic 

criteria used to define dementia. Two of the most commonly used are ICD-10 (International 

Classification of Diseases 10
th
 revision) criteria, developed by the World Health Organisation 

(1992) - see Table 2, and DSM-IV (Diagnostic and Statistical Manual 4
th
 edition) criteria, 

developed by the American Psychiatric Association (1994) - see Table 3.  
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Table 2.  ICD-10 criteria for dementia (WHO 1992) 

Dementia is a syndrome due to the disease of the brain, usually of a chronic or 

progressive nature in which there is a decline in both memory and thinking sufficient 

enough to impair personal activities of daily living.  

1. There is disturbance of multiple higher cortical functions including memory, 

thinking, orientation, comprehension, calculation, learning capacity, language 

and judgement.  

2. Consciousness is not clouded.  

3. Decline in intellectual functioning and usually some interference with personal 

activities of daily living. 

4. Impairments of cognitive function are commonly accompanied by and occasionally 

preceded by a decline in emotional control, social behaviour or motivation.  

 

 

Table 3.  DSM-IV criteria for dementia (APA 1994) 

Dementia is a subacute or insidious decline in cognition from a previously higher 

level. It must include: 

A. Memory impairment AND  

B. At least one other cognitive dysfunction eg: 

 Dysphasia  Agnosia 

  Dyspraxia  Executive function impairment (planning, sequencing) 

C. A. & B. significantly interfere with occupational/social functioning and 

represent a decline from previous level. 
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The global impact of dementia is summarised by the definition provided by the Royal 

College of Physicians: “The acquired global impairment of higher cortical functions 

including memory, the capacity to solve the problems of day-to-day living, the 

performance of learned perceptuo-motor skills, the correct use of social skills, all 

aspects of language and communication, and the control of emotional reactions, in the 

absence of gross clouding of consciousness. The condition is often progressive though 

not necessarily irreversible” (Royal College of Physicians 1980). 

 

There are several differential diagnoses that have similar symptoms to dementia, and 

dementia needs to be distinguished from other syndromes before being diagnosed. 

These differential diagnoses include depressive disorders, delirium, mild or moderate 

intellectual disability, poor cognitive functioning resulting from a severely 

impoverished social environment and education, and iatrogenic mental disorders 

resulting from medication (WHO 1992). 

 

Dementia can be classed as mild, moderate or severe. The World Health Organization 

DCR-10 (1994) research criteria for dementia provide details on how to define the 

severity of dementia (Cooper & WHO 1994). This has been summarised below: 

 

Mild dementia:  

• Everyday activities are impaired; however the individual is still able to live 

independently. 

• Difficulty in learning new material such as where belongings have been put and 

social arrangements.  

• Unable to undertake complicated daily tasks or recreational activities. 
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Moderate dementia:  

• Needs assistance for daily activities such as shopping and money handling (e.g. from 

carer or HACC).  

• Can only perform simple chores at home.  

• New information is only retained occasionally and briefly.  

• Difficulty in remembering names of familiar people or what they have been doing 

recently.  

Severe dementia:  

• Unable to retain new information.  

• Unable to recognise close relatives. 

 

The non-cognitive symptoms of dementia, such as agitation and depression, have a 

major impact on the person with dementia, their carers and families. These 

symptoms are known collectively as the behavioural and psychological symptoms 

of dementia (BPSD), and can be categorised into disorders of behaviour, mood, 

thought content, perception (Finkel 2000) and personality alteration (Shah et al. 

2005). Finkel (2003) and Haider and Shah (2004) report that the presence of BPSD 

often results in earlier admission to residential care, additional carer burden, 

diminished quality of life for the person with dementia and their carers, long-term 

hospitalisation (Shah 1992), over-medication (Everitt et al. 1991) and physical 

restraint (Warner et al. 1989). Anstey et al. (2007) report that transition to 

residential care is associated with an increase in depressive symptoms even after 

adjustment for cognitive and functional impairment. Cultural differences occur in 

the prevalence of BPSD (Shah et al. 2005). For instance, Hendrie et al. (1996) 

reported that African Americans in Indianapolis with dementia were more likely to 

have depression (14%) and/or delusions (21%) than Nigerians in Ibadan (4%). 
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Contrary to the findings in Nigeria, BPSD prevalence is reportedly high in many 

developing countries. The 10/66 Dementia Research Group (2004) assessed 555 

people with dementia and their carers in 17 developing countries. Participants were 

primarily Latin American, with Indian, Chinese and African participants also 

included in the sample. 71% of the sample had at least one behavioural symptom 

of dementia. Psychiatric syndromes were also highly prevalent. Depression was 

identified in 44% of the sample and 48% of participants with depression met the 

criteria for another psychiatric syndrome. 

 

2.2 Dementia Types 

There are various subtypes of dementia. In Australia the most common of these are 

Alzheimer’s type (50-70%), vascular (10-20%), mixed dementia (mostly 

Alzheimer’s type and vascular), dementia with Lewy bodies (10-15%) and fronto-

temporal dementia (5-10%) (AIHW 2006c; Hulse et al. 2005).  Other subtypes of 

dementia which are relatively uncommon include alcohol-related dementia, 

dementia in Parkinson’s disease, dementia secondary to HIV complex and 

Huntington’s chorea, Creutzfeldt-Jacob dementia and dementia due to other 

infection or metabolic causes (AIHW 2006c).   

 

The rates of different dementia types vary across continents. Most studies around 

the world report that Alzheimer’s disease is the most prevalent type of dementia 

(Jorm 1991). In China, Japan, Russia and the Cree Indian population in Canada 

studies have reported that vascular dementia is more common (Levkoff et al. 

1995); however recent prevalence and incidence studies have found that 

Alzheimer’s disease is more common (Chiu 2000; Yamada et al. 1999; Zhang et al. 

2005).  These conflicting results make it difficult to draw definite conclusions 
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regarding global rates. Fukunishi et al. (1991) reported that Japanese participants 

aged above 74 years were more likely to have Alzheimer’s type dementia. 

Japanese health status has been improving as reported by Kiyohara et al. (1994) 

who found a reduction in vascular type dementia from 1985 to 1992 due to the 

improved management of hypertension.  Zhang et al. (2005) contended that 

previous studies reporting a higher rate of vascular dementia may have been 

affected by small sample sizes and low participation levels and that poor case 

identification, due to the increased likelihood of people with strokes seeking 

medical care but family keeping those with cognitive deficits at home, would bias 

results. Yanigihara (2002) reported that mixed dementia with Alzheimer’s and 

vascular type dementia has been difficult to diagnose. The younger demographics 

of previous studies may also have affected results. Yamada et al. (1999) reported 

that many studies had only included people residing at home, resulting in younger 

cohorts than in the wider community which includes those in residential care. 

Studies completed by Shefer (1985; 1987) found that Russian specialists over-

diagnosed vascular dementia at the expense of Alzheimer’s disease. Iniechen 

(1998) reported that the study of Cree Indians by Hendrie et al. (1993) involved 

few participants of the age where Alzheimer’s type becomes more common and in 

contrast to the comparison group, none of the participants was based in residential 

care.  

 

2.2.1 Alzheimer’s Disease 

Alzheimer’s disease is characterised by impairment in recent memory with the 

involvement of at least one other cognitive and behavioural domain (WHO 1992).  
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Table 4.  DSM-IV criteria for dementia of the Alzheimer’s type (APA 1994) 

A. The development of multiple cognitive deficits manifested by both 

1. memory impairment  

2. one or more of the following cognitive disturbances: 

i. aphasia 

ii. apraxia 

iii. agnosia 

iv. disturbance in executive functioning 

B. The above cognitive deficits cause significant impairment in social or 

occupational functioning and represent a significant decline from the previous 

level of functioning. 

C. The course is characterized by gradual onset and continuing cognitive decline. 

D. The cognitive deficits in criteria A1 and A2 are not due to any of the following: 

1. other central nervous system conditions that cause progressive 

deficits in memory and cognition. 

2. systemic conditions that are known to cause dementia. 

3. substance-induced conditions. 

E. The deficits do not occur exclusively during the course of delirium 

F. The disturbance is not better accounted for by another Axis 1 disorder. 

 

 

The onset of symptoms is insidious, preceded at the molecular level by neurological 

changes involving the formation of neurofibrillary tangles and plaques, and 

neurochemical changes to cholinergic markers. Acetylcholinestarase inhibitor 
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medications were developed to prevent cholinergic loss in Alzheimer’s disease; 

however these medications have only modest effects (Whitehouse 2006). 

 

2.2.2 Vascular Dementia 

Vascular dementia, otherwise known as dementia associated with stroke or multi-infarct 

dementia, is caused by brain damage linked with a vascular event. Vascular dementia 

can develop suddenly (e.g. when following a stroke), or more gradually (e.g. due to 

small vessel disease) (AIHW 2006c). 

 

Table 5.  The DSM IV criteria for vascular dementia (APA 1994) 

A. The development of multiple cognitive deficits manifested by both 

a. memory impairment  

b. one or more of the following cognitive disturbances: 

i. aphasia 

ii. apraxia 

iii. agnosia 

iv. disturbance in executive functioning 

B. The above cognitive deficits cause significant impairment in social or 

occupational functioning and represent a significant decline from the 

previous level of functioning. 

C. Focal neurological signs and symptoms or laboratory evidence of cerebrovascular 

disease that are judged to be etiologically related to the disturbance. 

D. The deficits do not occur exclusively during the course of delirium 
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The ICD-10 criteria for vascular dementia (WHO 1992) includes: a history of 

significant cerebrovascular disease related to the dementia, with both verbal and 

nonverbal memory impairment for at least 6 months, and a decline in other cognitive 

abilities interfering with everyday activities. Imaging such as CT scanning or MRI can 

be used for evidence of infarctions and a neurological examination should be 

undertaken to assess for residual deficits from a stroke (Morris & Nagy 2004). 

 

2.2.3 Dementia with Lewy Bodies 

Dementia with Lewy bodies (DLB) is a type of dementia characterised by gait and balance 

disturbances, extra pyramidal features, prominent visual hallucinations and delusions, 

fluctuations in cognitive status or arousal, sleep disturbances and a sensitivity to dopaminergic 

blocking drugs  (Sirven & Malamut 2002).  The Consortium on Dementia with Lewy bodies 

first proposed clinical and pathological criteria for this dementia subtype in 1996 (McKeith et 

al. 1996). The main clinical criteria identified by the consortium were visual hallucinations, 

fluctuating cognition and spontaneous motor features of Parkinsonism. However due to the 

poor sensitivity of these criteria (Verghese et al. 1999) they have been revised by the 

Consortium, with the latest revision incorporating suggestive and supportive features in 

addition to core features to increase sensitivity. The suggestive features for DLB developed 

by McKeith et al. (2005) include REM sleep behaviour disturbance, severe neuroleptic 

sensitivity and low dopamine uptake in the basal ganglia that is demonstrated by SPECT or 

PET imaging. The authors (McKeith et al. 2005) recommend that to increase the sensitivity of 

DLB screens clinicians screen those with dementia for one core or suggestive feature, and pay 

particular attention to early clinical presentation and the temporal sequence of symptoms. 
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2.2.4 Fronto-temporal Dementia 

Fronto-temporal dementia (FTD) was previously known as Pick’s disease (Lund & 

Manchester Groups 1994). It is one of three syndromes produced by fronto-temporal 

lobar degeneration (FTLD) and is characterised by disturbed abstract reasoning, poor 

judgement, reduced mental flexibility, behavioural/personality changes and speech 

disturbances. Personality changes associated with FTD include becoming disinhibited 

and compulsive. The dementia eventually progresses to mirror global dementia 

symptoms (Lund & Manchester Groups 1994). The two other syndromes produced by 

FTLD are progressive non-fluent aphasia (PA) and semantic dementia (SD) (Lund & 

Manchester Groups 1994). The ICD-10 criteria for FTD are shown in Table 6. 

 

Table 6.  ICD-10 Diagnostic guidelines for FTD or Dementia in Pick’s disease 

(WHO 1992) 

 

These features have been expanded upon and are fully described by Neary et al. (1998). In 

summary, these include the core diagnostic features of insidious onset and gradual 

progression, early decline in social interpersonal conduct, early impairment in regulation of 

personal conduct, early emotional blunting and early loss of insight. Supportive diagnostic 

features for FTD include behavioural disorder (e.g. mental rigidity, distractibility, decline in 

The following features are required for a definite diagnosis: 

• A progressive dementia 

• A predominance of frontal lobe features with euphoria, emotional blunting, and 

coarsening of social behaviour, disinhibition, and either apathy or restlessness; 

• Behavioural manifestations, which commonly precede frank memory 

impairment. 
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personal hygiene), speech and language impairment (e.g. perseveration, altered speech 

output) and physical signs (e.g. primitive reflexes, incontinence, akinisia).  

 

2.2.5 Alcohol-related Dementia 

Alcohol-induced persisting dementia, as defined by DSM-IV criteria (APA 1994) is the 

development of memory impairment and other cognitive deficits, with evidence that 

these deficits are caused by the persisting effects of abnormal alcohol use (see Table 7). 

 

Table 7.  DSM -IV criteria for specific substance-induced specific dementia (APA 1994) 

A. The development of multiple cognitive deficits manifested by both: 

1) Memory impairment  

2) One (or more) of the following cognitive disturbances:  

a) Aphasia  

b) Apraxia  

c) Agnosia  

d) Disturbance in executive functioning  

B. The cognitive deficits in criteria A1 and A2 each cause significant impairment in 

social or occupational functioning and represent a significant decline from a 

previous level of functioning. 

C. The deficits do not occur exclusively during the course of a delirium and persist 

beyond the usual duration of substance intoxication or withdrawal. 

D. There is evidence from the history, physical examination, or laboratory findings 

that deficits are etiologically related to the persisting effects of substance use 

(e.g. a drug of abuse, a medication). 
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Alcohol-related Dementia (ARD) is a broad syndrome that encompasses Wernicke-

Korsakoff syndrome and dementias that appears to be alcohol-related (Oslin et al. 1998). 

The classification scheme for probable and possible ARD is reproduced in Table 8. 

 

Table 8.  The Alcohol-related Dementia Classification Scheme (Oslin et al. 1998) 
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The main difference reported between criteria for alcohol-induced persisting dementia 

and ARD is that language impairment is less common in ARD, enabling the 

differentiation of ARD from other dementias (Moriyama et al. 2006). 

 

However, many studies do not support the use of ARD as a separate category of 

dementia. Alcohol may not be the direct cause of dementia but may interact indirectly 

with other factors such as thiamine deficiency, ischemic infarction, injury or lifestyle 

factors to cause dementia (Hulse et al. 2005). For example, excessive alcohol use 

doubles the risk of a stroke, thereby increasing the risk of dementia. Other lifestyle 

factors associated with heavy alcohol use such as smoking, sedentary lifestyle, diabetes 

and hypertension increase the risk of cerebrovascular disease and dementia (Hulse et al. 

2005).  

 

2.3 CIND and MCI 

Cognitive impairment not fulfilling the criteria for dementia (CIND) is a category that 

was developed by the Canadian Study of Health and Ageing. CIND encompasses 

people who are aged over 65 years and have cognitive impairment, but do not meet the 

formal criteria for dementia (Ebly et al. 1995). The age limit outlined in Ebly et al. 

(1995) does not take into account populations that age earlier than those from western 

countries and should be used flexibly. CIND includes the subcategories of delirium, 

chronic alcohol and drug use, depression, psychiatric illness, and mental retardation 

(Graham et al. 1997). CIND corresponds to the ICD-10 diagnosis of ‘mild cognitive 

disorder’ (WHO 1992).  
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A more detailed description of CIND for research is given by Unverzagt et al. (2001), 

from the Indianapolis Study of Health and Ageing. CIND diagnosis in the Indianapolis 

study was based on an “informant-reported clinically significant decline in cognition, or 

physician-detected clinically significant impairment in cognition, or cognitive test 

score(s) below approximately the 7
th

 percentile and no clinically important impairment 

in the performance of daily living tasks as measured by informant interview and/or 

physician examination. Subtypes of CIND were assigned based on presumed etiology: 

medically unexplained memory loss, stroke/cerebrovascular disease, alcohol abuse, 

medical illness, and other/indeterminate.” 

 

Mild Cognitive Impairment (MCI) is a relatively controversial clinical diagnosis for 

older people with cognitive impairment that has not reached the level of mild dementia 

and is not attributable to ageing and with no significant disability (Petersen et al. 1995). 

MCI can be separated into Amnestic MCI (those with memory impairment), and non-

Amnestic MCI (those with other types of cognitive impairment) (Petersen & Knopman 

2006). 

 

The MCI operational criteria recommended by the International Working Group on 

Mild Cognitive Impairment (Winblad et al. 2004) are:  

• The individual is not cognitively normal and does not meet the criteria for 

dementia; 

• Has cognitive decline over time by self and/or informant report; 

• Objective decline on cognitive tasks; 

• Preserved basic activities of daily living; 

• Minimal impairment in instrumental activities of daily living.  
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Individuals with MCI have an accelerated rate of progression to Alzheimer’s type 

dementia (Peterson & Knopman 2006). The rate of those individuals diagnosed with 

MCI who progress to Alzheimer’s type dementia varies from 6% and 25% per year in 

different studies, as compared to the rate of 1 to 2% of cognitively healthy individuals 

per year who progress to AD (Peterson et al. 2001). The differing reported rate of 

progression may be explained by the different diagnostic criteria for MCI used between 

studies and spectrum effect from differing populations (DiCarlo et al. 2007). Among 

people with MCI, age and poorer performances in memory, verbal fluency and attention 

tasks are predictors of those who may later develop Alzheimer’s disease (Tuokko & 

Frerichs 2000). Neuroimaging such as SPECT and MRI can be used on people with 

MCI to predict which of them are likely to progress to Alzheimer’s disease (Huang et 

al. 2007; Winblad et al. 2004).  

 

The usefulness of the MCI diagnosis is contentious. Many arguments against the value 

of the concept exist. These include the lack of well-defined operational criteria for MCI 

(DiCarlo et al. 2007), the variability between different sets of criteria, the difficulty in 

defining subjective memory complaint for diagnosis, the lack of an appropriate and 

specific assessment tool, and the rate of non-progression to dementia that leads to a 

significant proportion of patients being exposed to unnecessary anxiety and possible 

depression (Larrieu et al. 2002; Visser & Brodaty 2006). A study investigating the 

prevalence of MCI in a large Australian sample reported that the prevalence varied up to 

six-fold depending on which MCI criteria they used (Kumar et al. 2005). However, 

Peterson & Knopman (2006) maintain that the diagnosis of MCI, when given with 

counselling on the potential meaning of the diagnosis, is useful for patients who are 

already concerned that their symptoms are not normal. They also ascertain that as a 

transitional state between the cognitive changes of normal ageing and dementia, MCI 
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research may assist in developing a greater understanding of the early stages of 

dementia. 

 

2.4 Potential Risk Factors for Dementia 

2.4.1 Age 

The most robust risk factor for dementia is older age (Blennow et al. 2006). The risk of 

Alzheimer’s disease doubles every five years from the age of 65 to 90 years (Jorm et al. 

1987; Zhang et al. 2005). Ritchie et al. (1992) had similar findings reporting a doubling 

of dementia risk every 5.7 years.  

 

2.4.2 Education 

The link between education and dementia is more controversial. Higher levels of 

education are generally associated with better overall health outcomes and lower 

mortality, usually due to better health choices and better access to health care (Stewart 

et al. 2001).  Higher levels of education are associated with higher socioeconomic status 

(Woolf et al. 2007). Others have wondered if the effect of education is due to the 

diagnostic bias of screening tools, as tools that are not appropriate for those with low 

education levels (e.g. those with literacy and numeracy components) may lead to over-

diagnosis (Ott et al. 1995), and tools that are not sensitive enough for those with high 

education levels may lead to under-diagnosis of dementia (Stewart et al. 2001). 

In a study of Catholic nuns where the effects of socio-economic status are relatively 

small, higher educational attainment was found to be a protective factor against 

dementia (Mortimer et al. 2003). There was an additional interaction between those with 

a small head circumference and dementia, which was more apparent in those with lower 

levels of education (see Figure 11).  



 61 

Figure 11.  Percentage with dementia by head circumference and educational level 

(Mortimer et al. 2003, p 674) 

 

Participants with both low educational level and small head size were four times more 

likely to have dementia than those with other head size and educational combinations. 

The average level of education in this sample was very high, at 16 years. This is a level 

of education not available to most of the world’s population. However this high level of 

education lessens the effect of diagnostic bias. Qiu et al. (2001) found that those with 

less than eight years of education had an increased risk of dementia (OR 1.7, 95% CI 

1.1 to 2.6).  Ott et al. (1995) separated education into four levels, taking into account 

those who had only completed primary school education. They found that lower 

education levels (primary school education or low level vocational training) are 

particularly related to Alzheimer’s type dementia; however only those with the lowest 

level of education (primary school) were more at risk of vascular dementia, and 

education was not associated with other types of dementia (see Figure 12).  
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Figure 12.  Relative risk of dementia by dementia type and educational level 

(Ott et al 1995, p 972) 

 
 
Level of education:  

1= primary education  

2= low level vocational training  

3= medium level secondary education  

4= medium level vocational training to university level. 

 

Those with larger brain size and high levels of educational attainment may have a 

higher brain reserve with more capacity to cope with cerebral damage, thus delaying 

dementia symptoms (Caramelli et al. 1997). Mortimer et al. (2003) found no association 

of head size and educational attainment with the neuropathologic criteria of Alzheimer’s 

disease (abundant senile plaques, presence of neuritic plaques and neurofibrillary 

tangles), leading to the hypothesis that brain size and educational attainment may 

prevent underlying pathologies from progression to dementia. Although the sample size 

for the neuropathologic evaluation was low (n=60), other studies (Katzman et al. 1988; 

Morris et al. 1996) have also found that a high percentage of people with underlying 

Alzheimer type pathology (neurofibrillary tangles and plaques) do not develop dementia 

symptoms.   
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2.4.3 Genetic Factors 

Family history is a risk factor for some types of dementia. Studies report that first 

degree relatives of people with Alzheimer’s disease have a higher risk of developing 

dementia. Silverman et al. (2005) found that the risk of developing Alzheimer’s disease 

for relatives of people with the condition increases as the age of onset decreases. 

McMurtray et al. (2006) corroborated these findings, reporting that people with early 

onset Alzheimer’s disease were more likely to have a family history of dementia. In 

older relatives of people with Alzheimer’s disease and with the later onset of their 

relatives’ condition, medical and environmental factors are thought to play more of a 

role than familial risk. Woodruff et al. (2006) found that family history is as much a risk 

factor for Lewy body disease as it is for Alzheimer’s disease, although this study had a 

small sample size. 

 

Some genetic factors are associated with dementia specifically Alzheimer’s disease, 

Lewy body dementia and Fronto-temporal dementia (Bertram & Tanzi 2005). 

Variations in the Amyloid precursor protein on chromosome 21, presenilin 1 on 

chromosome 14 and presenilin 2 on chromosome 1 are believed to be part of the genetic 

association with early onset Alzheimer’s disease (Bertram & Tanzi 2005).  Late onset 

Alzheimer’s disease has been linked to the ε4 allele of the apolipoprotein gene on 

chromosome 19q13. This ε4 allele is not a direct risk factor for late onset Alzheimer’s 

disease but decreases the age of onset for the condition (Bertram & Tanzi 2005).  Bang 

et al. (2003) found in their meta-analysis that the ε4 allele was more prevalent in late 

onset Alzheimer’s disease than early onset and more prevalent in familial cases. 

Carrying two ε4 allele genes increased the risk of developing Alzheimer’s disease by a 

factor of between 4 and 10.  
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Bang et al. (2003) found a strong association between the ε4 allele and Lewy body 

dementia and no significant difference between Caucasian and East Asian participants. 

Other studies, particularly pertaining to Alzheimer’s type dementia, have found the 

effect of genetic factors on dementia varies in different ethnic backgrounds. The link 

between the ε4 allele and Alzheimer’s disease is strongest for people from Asian 

backgrounds, followed by Caucasians, whereas it seems to be weaker in African 

Americans and Hispanics (Tang et al. 1998). Henderson and Henderson (2005) 

concluded that the level of ε4 and tau allele genes in American Indians is approximately 

half that in Caucasian Americans, and the effect on dementia was less significant. 

However screens for dementia (MMSE) did not appear to be validated for the 

population and the sample was purposive consisting of 172 participants over the age of 

21. 

 

Studies of African Americans (Hendrie et al. 1995) and Japanese Americans (White et 

al. 1996) living in the United States found higher prevalence rates of dementia than for 

people of the same background but living in their country of ethnic origin. Among other 

things, this may suggest environmental, nutritional and social factors are larger 

influences on dementia risk than genetics (Laws et al. 2003). However this difference 

may be due to the influence of other risk factors on genetics. Corbo and Scacchi (1999) 

propose that those populations that until relatively recently were hunter gatherer 

societies, or have sporadic access to food (such as Indigenous Australians), may have 

the highest levels of APOE ε4 allele. APOE ε4 allele increases the uptake of 

cholesterol, which may produce a survival advantage for a “feast or famine” existence. 

Due to the association between hypercholesterolemia and dementia those populations 

which now have greater access to Western diets higher in fats may have higher levels of 

dementia. This could explain the observation that while Nigerian studies have reported 
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no association of APOE ε4 allele with dementia (Osuntokun et al. 1995), other studies 

have found that an association exists in African Americans although this association is 

not as strong as in some other populations (Tang et al. 1998). 

 

A study by Shaw et al. (1999) found that the frequency of the APOE ε4 allele in 

Indigenous Australians in Queensland was much higher than in non-Indigenous 

Australians living in Queensland (0.297 versus 0.155, p<0.001). Indigenous participants 

with the APOE ε4 genotype had higher triglyceride concentrations and lower HDL 

concentration than those with other genotypes.   

 

This is similar to the controversial “thrifty gene” hypothesis used to explain the 

susceptibility of populations to obesity and diabetes when they have experienced a fast 

transition to a society with an abundant food supply (Neel 1962). Some are concerned 

that a focus on genetic theories may lead to the presumption that diabetes is inevitable, 

and does not take into consideration socio-economic and cross-cultural factors such as 

poor access to health care, poor quality of care, poor cross-cultural communication, 

poverty and low education levels (McDermott 1998).  Recent research on hypertension 

and diabetes in Indigenous Australians refers to the Barker hypothesis (Barker et al. 

1993) in which foetal under-nutrition or low birth weight may be an important 

contributor to chronic disease (Hoy et al. 2007). It is likely that a complex interaction of 

a number of environmental and genetic risk factors ultimately leads to dementia 

(Blennow et al. 2006). This is supported by Drachman (2006) who states that 

accumulated insults from multiple pathways may increase the risk of dementia, with 

physiological differences (mostly due to genetic variations) affecting each individual’s 

susceptibility to the disorder. This is an example of the stochastic ageing phenomenon 

(Kirkwood 1997). 
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2.4.4 Gender 

Some studies have shown that females are more at risk of developing dementia than 

males. Men are more at risk of developing vascular dementia (McCullagh et al. 2001) 

and are more at risk of stroke and cardiovascular disease (Laws et al. 2003). Gao et al. 

(1998) reported that women were 1.2 times more likely to develop dementia and 1.6 

times more likely to develop Alzheimer’s disease than men when age was taken into 

account. However, Ruitenberg et al. (2001) found no association between dementia and 

sex in an incidence study in which all participants were over the age of 55 years, 

although women over the age of 90 years were more likely to have Alzheimer’s disease 

than men in the same age group. Similarly Letenneur et al. (1999) found that it was not 

until the age of 80 years that women were more at risk of developing Alzheimer’s 

disease than men, and the Andersen et al. (1999) incidence study only found significant 

gender differences in the incidence of Alzheimer’s type dementia in participants aged 

over 85 years. However the relative risk of dementia was higher in women than in men 

over the age of 65 years (OR 1.2, 95% CI 1.0 to 1.4). Tang & Jacobs (1996) reported 

that oestrogen therapy can delay the onset of Alzheimer’s disease; however recent 

studies have shown that oestrogen levels have no association with dementia (Geerlings 

et al. 2003; Almeida & Flicker 2005) and that estrodiol replacement therapy has no 

benefit on the cognitive functioning of women aged 70 years and over. It has also been 

suggested that as hormone replacement is a risk factor for cerebrovascular disease it 

may actually increase the risk of dementia (Almeida et al. 2006).  

 

2.4.5 Head Trauma 

An episode of head trauma leading to loss of consciousness is reported to almost double 

the chance of developing Alzheimer’s disease (OR 1.82, 95% CI 1.26 to 2.67, Mortimer 

et al. 1991) in a reanalysis of data from eleven case-control studies, relying on 



 67 

retrospective informant report of head injury. Head injury has been shown to be 

associated with the acute deposition of B-amyloid protein in the cortical ribbon, and the 

increased expression of the B-amyloid precursor protein (BAPP) in adjacent cortical 

neurons (Morris & Nagy 2004). Mayeux et al. (1993) found a link between head injury 

and development of Alzheimer’s disease in a case-control study, with the strongest 

association with head injuries after the age of 70 years. They proposed that the beta-A4 

amyloid protein detected in the brain following a head injury may explain the link to 

Alzheimer’s disease. Schofield et al. (1997) reports that the association found between 

head injury and dementia has led to a number of theories explaining this effect. Cerebral 

damage from head injuries may lower the ability of the brain to withstand any further 

cerebral and cognitive changes, known as the ‘loss of reserve’ theory. Conversely if a 

head injury occurs in the pre-symptomatic period of Alzheimer’s disease then the brain 

is less able to cope with this damage and recover, leading to cognitive changes. A third 

theory similar to that of Mayeux et al. (1993) is that the head injury triggers a catalyst 

for Alzheimer’s disease, such as amyloid processing. Whether relatively minor head 

injury has any association with dementia has been challenged in a large prospective 

study (Mehta et al. 1999). They found no relationship between head trauma and 

dementia (OR 1.0, 95% CI 0.5 to 2.0), and also determined that the presence of APOE 

ε4 allele had no affect on the association of these factors. If minor head injury is 

associated with dementia then it has been suggested by Pollitt (1997) that the 

Indigenous Australian cultural practice of hitting oneself over the head after the death of 

a family member may lead to cognitive impairment. 

 

2.4.6 Hypertension 

The association between hypertension and dementia is complex. Studies have reported a 

link between low blood pressure and dementia (Ruitenberg et al. 2001; Guo et al. 1996). 
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A possible reason given for this is that high blood pressure may be required for 

adequate cerebral blood flow, which is decreased in both Alzheimer’s and vascular type 

dementia (Guo et al. 1996; Ruitenberg et al. 2001). However due to the cross-sectional 

design of those studies the opposing argument may be true, where low blood pressure 

may be the result of brain lesions in the pre-symptomatic stage of dementia, as subjects 

with dementia at baseline had a larger decline in blood pressure over time than those 

with no cognitive impairment (Burke et al, 1994; Ruitenberg et al. 2001). Guo et al. 

(1996) additionally suggest that lowering of blood pressure may result from 

characteristics of the dementia process such as weight loss.  

 

A longitudinal study by Launer et al. (2000) reported that male participants with 

hypertension in midlife who were not treated with antihypertensive medications were 

more likely to develop dementia (Alzheimer’s type and vascular type) later in life. They 

also found a strong association between hypertension in midlife and the development of 

neuritic plaques and neurofibrillary tangles irrespective of dementia symptoms. 

However Launer et al. (2000) also reported that people with hypotension tended to be at 

higher risk of developing dementia later in life than those with normal blood pressure. 

Therefore the assessment and treatment of risk factors in middle age rather than later in 

life may be an important part of dementia prevention. 

 

2.4.7 Epilepsy 

There are no rigorous epidemiological studies into the association of epilepsy and 

dementia in the literature. Studies of epilepsy and dementia are limited by small sample 

size and/or low prevalence of epilepsy.  Romanelli et al. (1999) reported that severe 

Alzheimer’s disease is a risk factor for adult onset epilepsy, however this study had a 

small sample size and only seven cases of epilepsy were reported. Martin et al. (2005) 
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reported that the 25 participants with epilepsy were more likely to score poorly on 

cognitive testing than the control group. Participants with epilepsy were susceptible to 

the neurotoxic effects of anti-epileptic treatment, with Martin et al. (2005) reporting an 

inverse relationship between the number of antiepileptic medications taken and 

cognitive function. However due to the cross-sectional design of this study and the 

small sample size it is difficult to determine the cause of this effect. In a larger study of 

participants aged over 55 years prior dementia was again found to be a risk factor for 

epilepsy, with an odds ratio of 7.2 (95% CI 3.1 to 16.6, Hesdorffer et al. 1996). Breteler 

et al. (1991) reported that those participants with epilepsy may be at increased risk of 

developing Alzheimer’s disease; however this finding was not statistically significant 

(OR 1.6, 95% CI 0.7 to 3.5). A later study by the same author (Breteler et al. 1995) 

concluded that epilepsy was a risk factor for dementia (OR 1.5, 95% CI 1.4 to 1.7).  

 

2.4.8 Stroke 

Stroke is associated with an increased risk of developing dementia. The Rotterdam 

study found that the incidence of stroke lead to an increased risk of developing dementia 

with an odds ratio of 2.1 (95% CI 1.6 to 2.8, Reitz et al. 2008). The Framingham study 

had a similar outcome with an odds ratio of 2.4 (95% CI 1.6 to 3.7, Ivan et al. 2004). 

Zhu et al. (1998) reported that people who had a stroke were more likely to develop 

dementia (OR 3.6, 95% CI 2.5 to 5.8) or cognitive impairment not fulfilling the criteria 

for dementia (OR 2.4, 95% CI 1.3 to 4.6). 

 

Zhu et al. (2000) found that mild dementia is also a risk factor for stroke (OR 2.6, 95% 

CI 1.2 to 5.7) in participants over the age of 75 years. The authors suggested that 

cognitive impairment may be a sign of a clinically unrecognised stroke (Zhu et al. 

2000). 
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2.4.9 Diabetes 

Although the Rotterdam study found that type 2 diabetes was a risk factor for dementia 

(OR 1.9, 95% CI 1.3 to 2.8, Ott et al. 1999), it seems that an association of type 2 

diabetes with dementia may be dependent on other contributing factors. The 

Framingham study (Akomolafe et al. 2006) found no correlation in the overall sample 

between diabetes and Alzheimer’s disease (OR 1.2, 95% CI 0.7 to 2.1), but found a 

positive association in people who would otherwise not be at risk of developing 

dementia (i.e. APOE ε4 allele negative). Peila et al. (2002) only found an association 

between diabetes and dementia in those who were APOE ε4 allele positive. The 

association is also affected by type of dementia investigated. MacKnight et al. (2002) 

found a link between diabetes and vascular dementia only, with the odds ratio for 

diabetes and all dementias at 1.3 (95% CI 0.9 to 1.8). Xu et al. (2004) also found that 

diabetes was a risk factor for vascular dementia, but not for Alzheimer’s type dementia; 

however there was a slight positive correlation with all dementias (OR 1.5, 95% CI 1.0 

to 2.1). 

 

Biessels et al. (2006) reviewed fourteen longitudinal studies to investigate the 

association between diabetes and dementia. Of the ten studies that reported on all types 

of dementia, seven reported that diabetes was a risk factor for dementia, and surmised 

that the effect of diabetes on vascular disease and on glucose, insulin and amyloid 

metabolism may lead to this association with dementia.  
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2.4.10 Diet 

A number of studies have investigated the possible role of diet in dementia (Morris et 

al. 2002; Solfrizzi et al. 2005; White et al. 2000).  The Mediterranean diet is defined as 

a diet high in fish, legumes, vegetables, fruits, nuts and cereal, and low in meat, poultry 

and dairy products, with moderate levels of alcohol intake (Van Dyk & Sano 2007). 

This diet has been associated with lower levels of cognitive impairment and dementia 

(Scarmeas et al. 2006). The effect of fish intake on the risk of dementia has been 

explored. Morris et al. (2003) reported an association between the intake of n-3 

polyunsaturated and monounsaturated fats and a reduction in the risk of Alzheimer’s 

disease, with those who ate fish once a week or more having 60% less risk of 

Alzheimer’s disease than those who consumed fish rarely or never.  Although it has 

been suggested that this may be due to the higher levels of fish oil or lower levels of 

saturated fat than typically found in diets high in red meat (Van Dyk & Sano 2007), a 

large study in France (Barberger-Gateau et al. 2007) found an inverse association 

between dementia and fish consumption but no association between sources of saturated 

fat (including meat) and dementia. In a study of participants with Alzheimer’s disease, 

there was a suggestion that n-3 fatty acid supplements may slow the progression of the 

disease in those with very mild dementia; however no effect was found in those with 

mild to moderate dementia (Freund-Levi et al. 2006). Additionally, the Rotterdam study 

found that there was no link between high saturated fat intake or low intake of 

monounsaturated/ polyunsaturated fatty acids and dementia (Engelhart et al. 2002).  

 

2.4.11 Lifestyle Factors 

Lifestyle factors such as smoking, alcohol and exercise have been shown to be 

associated with dementia. The link between smoking and Alzheimer’s disease is 

unclear, with more recent prospective studies showing that it is a risk factor for 
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Alzheimer’s disease, while previous cross-sectional prevalence studies showed that it 

was a protective factor (Almeida et al. 2002). The prospective Rotterdam study (Ott et 

al. 1998) reported that smokers had an increased risk of dementia (OR 2.2, 95% CI 1.3 

to 3.6) and of Alzheimer's disease (OR 2.3, 95%CI 1.3-4.1) and this finding is supported 

by Launer et al. (1999), particularly in men. Reitz et al. (2005) found that although 

current smoking was a risk factor for Alzheimer’s disease, past smoking was not 

associated with cognitive decline. A meta-analysis of nineteen prospective studies found 

that current smoking, compared to never having smoked, was a risk factor for 

Alzheimer’s type, vascular type and all dementias (OR 1.3, 95% CI 1.0 to 1.6, Anstey et 

al. 2007). 

 

The link between alcohol and dementia requires further study. Mild to moderate alcohol 

use has not been associated with an increase risk of dementia, and may be protective 

(OR 0.6, 95% CI 0.4 to 0.9 Letenneur 2004; Ruitenberg et al. 2002), whereas heavy 

alcohol use is associated with cognitive decline (Deng et al. 2006). Jarvenpaa et al. 

(2005) found that binge drinking (drinking at least one bottle of wine or equivalent 

alcohol intake on one occasion at least once a month) was a risk factor for dementia, as 

was passing out at least twice from excessive alcohol consumption in the previous year. 

The effect of alcohol on other factors such as injury or stroke may indirectly increase 

the risk of dementia (Hulse et al. 2005). However, Mukamal et al. (2003) found no clear 

association between heavy alcohol consumption and the risk of dementia (14 or more 

drinks a day, OR 1.22, 95% CI 0.6 to 2.5). Cairney et al. (2007) in a small study of 

Indigenous Australians over the age of 17 years reported that long term and heavy 

episodic alcohol use led to impairment in the cognitive areas of psychomotor speed, 

attention, working memory, implicit and associate learning and memory. 
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Physical activity has long been associated with improved health. Studies have also 

shown an association between exercise and improved cognitive functioning and lower 

risk of dementia. Larson et al. (2006) reported that physical activity lowers the 

incidence of dementia (OR 0.6, 95% CI 0.4 to 0.9). This was supported by the findings 

of the Canadian Study of Health and Ageing, where high levels of physical activity 

were associated with reduced risk of cognitive impairment, Alzheimer’s type dementia 

and all dementias (Laurin et al. 2001). Lautenschlager and Almeida (2006) suggest that 

further randomised clinical trials should be undertaken to test this hypothesis to 

determine the role of exercise in dementia prevention. 

 

2.5 Indigenous Perspectives of Cognitive Impairment 

In the Kimberley region, perceptions of dementia are varied due to the cultural and 

educational diversity of the Indigenous people.  

 

Indigenous views differ on whether dementia is a cultural or western illness. A Fregon 

elder from South Australia is reported to have stated that ‘going weak in the head’ is a 

whitefella sickness (Woenne-Green 1995). However a Warburton/Wannun woman 

from Western Australia explains that in the past “when they got silly in the head, you 

took care of them. When you wanted to go to another place you’d take the old person 

with you. You couldn’t leave them by themselves” (Woenne-Green 1995, p.30). 

Memory loss is described in a cultural context through a Kimberley Bardi corroboree 

documented by the Kimberley Aboriginal Law and Culture Centre (1996). It tells the 

story of an old man who becomes weak and loses his memory when on a raft out at sea. 

Raya (totem dreaming) lead him back to show him his homeland, helping to prompt his 

memory.   
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Maher (1999) discusses the sociomedical model of health whereby Indigenous people 

believe social and spiritual dysfunction leads to ill health. A condition such as dementia 

may be thought to be caused by metaphysical forces, doing something wrong by law 

(such as going into the wrong country for that person) or from jealousy (Maddocks & 

Rayner 2003). As discussed previously, help from a healing Maparn (traditional healer) 

may be arranged by community members. In some communities, when someone else is 

thought to have caused a death then payback will occur, usually in accordance with 

cultural law (Maddocks & Rayner 2003).  

 

Traditionally the Jaru and Walmajarri people who originate from the Great Sandy 

Desert have beliefs about the ear and its role in cognition. The Jaru people regarded the 

ear as “the seat of intelligence and memory” (Tsunoda 1981, p.7). The Jaru translation 

of ‘having ears’ also means ‘wise and sensible’ (Tsunoda 1981). If someone is 

displaying unusual behaviour, including memory loss, in the Fitzroy Crossing area, 

where many Walmajarri speakers now live, they are often called ‘wangarta’. Wangarta 

can be described as “silly or mad…. some people, information passes through them 

(their heads). Their ears can’t grab it, it just goes through” (Richards & Hudson 1990, 

p.232). The Walmajarri word for ear is ‘pina’. The Walmajarri word for ‘remembering’ 

is ‘pinalkarra’ and ‘knowledge’ is ‘pinarri’ (Richards & Hudson 1990).  

 

A review of literature on cognitive change in older Indigenous Australians reported that 

some Indigenous Australians believe that dementia is due to ‘madness’ (Pollitt 1997). A 

community-controlled qualitative research project established that the Indigenous 

communities in Central Australia differentiated madness from sickness (Dunlop 1988). 

Dunlop (1988) reported that indicators of madness in the Indigenous community may 
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not appear to be of concern to people unfamiliar with cultural taboos, such as saying the 

name of a person who has recently died.  

 

Conversely some behaviours that may be viewed as abnormal by outsiders are in fact 

culturally appropriate. For example the practice previously mentioned of hitting the 

head with a hard object upon hearing that a family member has died is culturally 

appropriate behaviour. If this occurred in hospital away from people with Indigenous 

cultural knowledge this person may be sedated inappropriately, however the normal 

practice is for relatives to remove the rock, hug the person and cry with them (Lowe 

2003). Visual and auditory hallucinations are often recognised as part of life and have a 

cultural explanation (Brown 2001). For example the ‘devil-devil’ (kadaicha man) is 

sighted in the Kimberley particularly around law time, and rather than medicating 

someone for these hallucinations, it is best to first determine if this is culturally normal.  

 

2.6 Cognitive Assessments Tools 

A thorough dementia assessment should include the investigation of medical and 

psychiatric history, physical, neurologic and mental status examinations, laboratory 

tests and at times neuroimaging (Chang & Silverman 2004). Cognitive tools are 

instruments used to assist in identifying those individuals who may have dementia. 

These tools include brief cognitive tests and neuropsychological assessments. Brief 

cognitive tests assess different aspects of cognition and are used in the clinical setting 

when cognitive impairment is suspected to determine if further assessment is required to 

establish a diagnosis (Flicker 2005). These brief tools are preferred by general 

practitioners over longer, more time consuming assessments (Kalbe et al. 2004).  

Neuropsychological assessments are in-depth clinical assessments involving the client 

and a family member/carer. A neuropsychological assessment improves the accuracy of 
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dementia diagnoses (Hentschel et al. 2005). Dementia can impact on an individual’s 

cognitive, behavioural and psychiatric functioning and their daily living skills. 

Neuropsychological assessments measure various cognitive functions and include non-

cognitive and daily functioning measures to determine to what extent the person is 

affected. This is necessary to assist in the diagnosis of dementia and its subtypes and to 

exclude other causes of cognitive impairment such as depression (Bartlett et al. 2007). 

Cognitive abilities need to be monitored over time to determine the effectiveness of 

medical treatment and management, and to discover the needs of the person with 

dementia and their carers (AIHW 2007; Wackerbath & Johnson 2002). For diagnosis, 

information from both the patient and their informant should be gathered as cognitive 

impairment (such as in judgement and memory) may affect the response of the person 

with dementia (Alexopoulos et al. 1988). 

 

 

The cognitive component of an assessment tool should cover a wide range of cognitive 

domains including an assessment of memory and other areas affected by dementia such 

as language, praxis, visuospatial ability and frontal-executive function (Clark & 

Cummings 2003). Object and word recall tasks can be used to assess for memory 

impairment and dementia (Bäckman et al. 1996). Ideomotor praxis and ideational praxis 

can be measured through single object use and multiple objects in sequence respectively 

(Butler 2002). Visuospatial ability can be measured by copying overlapping designs 

(Folstein et al. 1975). Possible measures for frontal executive function include category 

verbal fluency tests (Bryan & Luszcz 2000; Rodriguez-Aranda & Sundet 2006), 

copying alternating designs and abstract comparison questions (Clark & Cummings 

2003). Category verbal fluency tests such as the animal naming task can also be used to 

assess semantic long term memory (Calderon et al. 2001). These cognitive domains can 
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also be assessed via a thorough assessment of the individual’s activities of daily living 

(Mahurin et al. 1991). 

 

Other important indicators that should be included in an assessment tool to determine 

the dementia subtype are the time of onset, the course (i.e. insidious, acute presentation 

with little change or stepwise) and the rate of progression (slowly or rapidly 

progressing) of symptoms (Sirven & Malamut 2002). An assessment tool also needs to 

be accepted by the target population, relatively unaffected by education, language, sex 

and age and ideally be validated with high sensitivity and specificity in the population 

in which it will be used (Lorentz 2002; Shulman 2000). Following a positive dementia 

assessment, the individual must be referred on to a doctor for medical screens. Review 

of medical history and physical and neurological examinations are required to rule out 

other possible causes of cognitive impairment such as depression, thyroid disease or 

infection and to enable accurate diagnosis of the dementia subtype (Clark & Cummings 

2003). Imaging such as Computerised Tomography (CT) and Magnetic Resonance 

Imaging (MRI) may also be used to detect brain changes assisting with dementia 

diagnosis (Bartlett et al. 2007).  

 

There is some debate over whether assessment and diagnosis is beneficial to the person 

with dementia. Some benefits of early assessment and diagnosis are that reversible or 

modifiable causes of cognitive impairment can be determined and treated, treatment of 

health conditions can be improved (through means such as improved medication use), 

misdiagnosis (such as delirium) can be prevented, and counselling and planning can 

begin with the person with dementia and their family members to discuss the nature and 

prognosis of the dementia type and future planning for issues such as health care, 

housing and residential care options and financial decisions (Boustani 2003). 
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Psychosocial intervention and medication for dementia symptoms are more beneficial to 

the individual and their carers if implemented in the mild to moderate stages of 

dementia (Moniz-Cook et al. 1998; Woods et al. 2003). They are also useful for 

epidemiological studies into the prevalence and incidence rates of dementia (Schultz-

Larson et al. 2007). Chang et al. (2004) report that early dementia diagnosis improves 

management and can delay admission to residential care. The use of brief cognitive 

tools increases the sensitivity of general practitioners’ dementia diagnoses in their 

practice, improving the accuracy of dementia diagnoses (Fisher & Larner 2007; Mant et 

al. 1988). However the sensitivity of screening tools is often low for individuals with 

mild dementia (Flicker 2005). To increase the sensitivity of dementia screens cognitive 

and informant screens can be used in parallel so that if either test is positive it is 

determined to be sufficient to identify a case (Flicker et al. 1997). However, this is at 

the expense of specificity, increasing the chance of false positives. They can also be 

used in series, so that both screens have to be positive before a case is identified (Flicker 

et al. 1997), thereby increasing the specificity.  

 

Some of the potentially adverse effects of dementia assessment and diagnosis are: the 

time and financial costs of screening, the wait between a positive screen test and 

diagnosis of dementia possibly leading to anxiety, possible labelling effects and side 

effects of cholinesterase inhibitors (Boustani 2003). However studies have shown that 

the majority of patients (Jha et al. 2001) and their carers (Fahy et al. 2003) want to be 

told of their dementia diagnosis. 

 

2.6.1 Common Cognitive Assessment Tools 

There are several cognitive tools available (see Table 9), with the optimum tool 

dependent on the individual needs of the patient and the reason for referral. Some 
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instruments contain both cognitive screening instruments and diagnostic assessments 

(Flicker 2005).  

 

Table 9.  Cognitive Assessment Tools Used in Australia  

Brief cognitive tests Authors 

Mini Mental Status Examination (MMSE) Folstein et al. 1975 

Alzheimer’s Disease Assessment Scale (ADAS-Cog) Rosen et al. 1984 

General Practitioner Assessment of Cognition (GPCOG) Brodaty et al. 2002 

Kokmen’s Short Test of Mental Status (STMS) Kokmen et al. 1987 

Abbreviated Mental Test Score (AMT) Hodkinson 1972 

The Clinician Interview-Based Impression of Change 

plus caregiver input (CIBIC plus) 

Schneider et al. 1997 

Rowland Universal Dementia Assessment Scale 

(RUDAS) 

Storey et al. 2004 

Informant Questionnaire of Cognitive Decline in the 

Elderly (IQCODE) 

Jorm & Jacomb 1989 

Neuropsychological assessments Authors 

The Wechsler Memory Scale revised (WMS-R) Wechsler 1987 

The Consortium to Establish a Registry for Dementia of 

the Alzheimer’s type (CERAD) 

Morris et al. 1989 

The Halstead-Reitan Battery Reitan & Wolfson 

1993 

Psychogeriatric Assessment Scale (PAS) Jorm et al. 1995 

Cambridge Mental Disorders of the Elderly Examination 

(CAMDEX) 

Roth et al. 1986 

Cambridge Neuropsychological Test Automated Battery 

(CANTAB)  

Robbins et al. 1994 

 

 

The performance of the MMSE (Folstein et al. 1975) and IQCODE (Jorm & Jacomb 

1989) has been investigated with specific groups of the Australian population. The 

sensitivity of the MMSE (Folstein et al. 1975) was low (sensitivity of 45% and a 

specificity of 99%) when investigated with a study of Australian ex-serviceman (Jorm 
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et al. 1996) however it performed better on a sample of Australian ACAT clients 

(sensitivity 87.5%, specificity 85.3%; Flicker et al. 1997). The IQCODE (Jorm & 

Jacomb 1989) had a sensitivity of 91% and specificity of 62% when validated on a 

sample of Australian ex-serviceman (Jorm et al. 1996) and sensitivity of 79.2% and 

specificity 77.7%when validated on a sample of Australian ACAT clients (Flicker et al. 

1997). 

 

In Australia, for the prescription of cholinesterase inhibitors, the Pharmaceutical Benefit 

Scheme (PBS) requirement (DHA 2003) is that the Mini Mental State Examination 

(MMSE) (Folstein et al. 1975), Alzheimer’s Disease Assessment Scale (ADAS-Cog) 

(Rosen et al. 1984) or the Clinician’s Interview Based Impression of Change (CIBIC-

plus) (Schneider et al. 1997) are completed. Although not developed specifically for 

dementia screening, the MMSE is the most widely used cognitive instrument for 

dementia case-finding in the clinical setting and in epidemiological studies (Burns et al. 

1999; Mulligan et al. 1996), yet this tool has cultural, educational (Rowland et al. 2006) 

and other limitations, such as the lack of a timed section to assess frontal executive 

function (Iype et al. 2006). 

 

2.6.2 Activities of Daily Living 

Activities of daily living (ADLs) can be broken into basic ADLs such as dressing, 

toileting and showering and Instrumental ADLs (IADLs) such as cooking, shopping and 

financial tasks. Dementia-associated decline in areas such as memory, praxis, 

perception and planning affects the ability to perform these functional tasks, and as 

such, functional decline is a defining feature of dementia. IADLs and basic ADLs 

should both be assessed as part of a dementia assessment (Desai et al. 2004). In a 

dementia assessment ADL information is best gained from a reliable informant 
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(Knopman et al. 2003). Ready et al. (2004) suggest that, where possible, informants 

living with the patient should be interviewed to increase the validity of the information 

and decrease selection bias.  

 

ADL assessment tools commonly used in Australia include the Barthel Index (Mahoney 

& Barthel 1965) or the more sensitive Modified Barthel Index (MBI) (Shah et al. 1989) 

that measure IADLs and basic ADLs, the Katz Index which only measures basic ADLs 

(Katz et al. 1963), the Assessment of Motor and Process Skills (AMPS) (Robinson & 

Fisher 1996) and the Instrumental Activities of Daily Living Scale (IADL) (Lawton & 

Brody 1969).  Some dementia assessment tools contain an ADL component, for 

example the Cambridge Examination for Mental Disorders of the Elderly (CAMDEX 

Roth et al. 1986). Some ADL assessments are developed to be used in conjunction with 

other dementia assessments tools such as the Disability Assessment for Dementia 

(DAD) (Gelinas et al. 1999).  

 

 

2.6.3 Depression 

Those individuals presenting with cognitive impairment should be screened for 

depression as people with depression may have symptoms of cognitive impairment 

(Jorm 2000). Alternatively depression and dementia can coexist, or one may precede the 

other (Jorm 2000). People with vascular dementia are more likely to have depression 

than those with Alzheimer’s disease (Ballard et al. 1996). Ballard et al. (1996) report 

that the prevalence of major and minor depression is 25% and 27% respectively 

amongst people who have dementia and are in contact with clinical services. Depression 

screening tools are therefore an important part of a complete dementia assessment 

(Burns et al. 1999). 
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There have been a variety of assessment scales developed for depression that are used 

with elderly people including the Geriatric Depression Scale (Yesavage et al. 1983), the 

Hamilton Depression Rating Scale (Hamilton 1960) and the Beck Depression Inventory 

(Beck et al. 1961). However, as diminished cognitive abilities in areas such as 

judgement and memory affect patient responses, self-report dementia scales and those 

relying solely on clinical observation may not be a valid measure of depression in 

dementia, particularly in the later stages (Alexopoulos et al. 1988). Some instruments 

have since been developed that include informant questions to screen specifically for 

depression in people with dementia. These screens include the Depressive Signs Scale 

(Katona & Aldridge 1985), the Cornell Scale for Depression in Dementia 

(Alexopoulous et al. 1988) and the Depression in Dementia Mood Scale (Sunderland et 

al. 1988). Other scales have been developed to assess a range of BPSD domains through 

carer interviews, rather than gathering detailed information on a specific symptom. 

Some such scales are the Behavioural Pathology in Alzheimer’s Disease Rating Scale 

(BEHAVEAD) (Reisberg et al. 1987), the Neuropsychiatric Inventory (NPI) 

(Cummings et al. 1994) and the Manchester and Oxford Universities Scale for 

Psychopathological Assessment of Dementia (MOUSEPAD) (Allen et al. 1996).  

 

2.7 Cross-Cultural Assessments 

2.7.1 Developing a Cross-cultural Assessment 

The majority of cognitive instruments have been developed in western countries with 

many cognitive items having an educational and cultural bias (Parker & Philp 2004; 

Pollitt 1996) (see Table 10). The 10/66 research group (Prince et al. 2000) state that the 

educational and cultural bias in cognitive items of the MMSE (Folstein et al. 1975) and 

CAMDEX (Roth et al. 1986) reduces their utility for cross-cultural assessments.  
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Table 10.  Bias in Cognitive tests (Parker and Philp 2004, some alterations) 

Item type Examples Potential bias Type of bias 

Orientation 

to time 

Date/season Requires habitual use of 

western calendar. Some have 

own cultural calendar. 

Educational 

Cultural 

Orientation 

to place 

Address, names of 

nearby streets 

Requires familiarity with 

addresses, and use of street 

names. 

Culture 

Attention/ 

concentration 

Serial subtracting/ 

backward spelling 

Requires literacy and 

numeracy and language of 

test. 

Educational and 

cultural 

Long term 

memory 

Date of birth 

Date of World War 1 

Requires knowledge of date 

of birth and familiarity with 

culture. 

Cultural 

Short term 

memory 

Recall of object and 

phrase 

Requires familiarity with 

objects and phrase. 

Educational and 

cultural 

Language Follow written/verbal 

command/write 

sentence 

Requires literacy and 

language of test. 

Educational and 

cultural 

Visuo-

spatial 

skills 

Copy complex 

figures 

May require familiarity with 

geometric shapes. 

Educational and 

cultural 

 

To develop culturally appropriate assessments for dementia, existing tools have to be 

extensively modified or new culturally specific tools have to be developed (Parker & 

Philp 2004). If the adaptation consists only of the translation of a tool into another 

language or the change of cut points it will have little effect on improving the overall 

accuracy of the instrument in different cultures (Schultz-Larson et al. 2007). The 

questions must be culturally appropriate and meaningful, otherwise the individual may 

deem it irrelevant or inappropriate and respond accordingly (Herbert 2001). In 

populations where the rate of formal schooling is low, items that are educationally 

biased such as those testing numeracy or literacy skills should be excluded to prevent 
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false positive dementia screening results (Prince et al. 2003). Some tasks have been 

specifically designed to measure cognition in people with low literacy levels, such as a 

stick construction task used to measure constructional praxis (Matute et al. 2000; 

Baiyewu et al. 2005). Such tasks, if accepted by the population, may reduce the 

educational bias of an assessment tool. 

 

Prior to developing a tool for use in other cultures, researchers should develop an 

awareness of health beliefs and cultural norms and involve the community in the study 

design (Cattarinich et al. 2001). If the tool is written in a different language or dialect to 

that primarily used by the target population, translation and back translation of the items 

in the tool by independent translators is necessary, and alterations should then be made 

as required (Cattaranich et al. 2001; Chandra 1994). Cultural ‘brokers’ and interpreters 

are necessary when performing assessments, enabling cultural rules and etiquette to be 

respected (Cattarinich et al. 2001).  

 

The tool must be tested in the field to ensure its acceptability and to discover any 

difficulties prior to validation.  This process should be repeated as required across a 

wide spectrum of participants (Chandra et al. 1994). In the Kimberley context this is 

particularly necessary, given the cultural, regional and social differences amongst 

Indigenous Australians (Pollitt 1997).  This process also helps to determine the utility of 

the test (Sackett et al. 1991). The inter-rater reliability or reproducibility of the tool 

should be determined. The validity of the tool should then be investigated with a sample 

against a “gold standard”, and the independent blind comparison to the standard should 

include more participants than the number that screened positive for the test, to decrease 

workup bias (Greenhalgh 1997). “Gold standard” criteria vary, with criteria from DSM-

IV (APA 1994) and ICD-10 (WHO 1992) often used with good validity and inter-rater 
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reliability (Hogervorst et al. 2003) or more standardised interview schedules such as 

CAMDEX (Roth et al. 1986). As these vary the criteria used for standard diagnosis 

should be outlined in detail (Mower 1999). The sensitivity (ability to detect all of those 

with dementia) and specificity (ability to exclude all of those without dementia) of the 

tool assist in determining the validity of the tool, with the Receiver Operator 

Characteristic (ROC) curve showing the relationship between the two measures over all 

possible cut-points of the tool  (Sackett et al. 1991). The area under the ROC (AUC) is a 

summary measure that can be used to determine the performance of the tool 

(Greenhalgh 1997). The tool should be tested in a clinically relevant sample as test 

performances vary across different subgroups, known as the spectrum effect (Mulherin 

et al. 2002). To determine the generalisability of results the study should be reproduced 

in another setting (Sackett & Haynes 2002). Professional interpreters should be used to 

reduce any bias or lack of confidentiality that may occur from using non-professional 

interpreters such as family members (Shah et al. 2006). In the Indigenous community 

and other cultures, respect for their elders or other factors such as stigma may lead 

family members to translate inaccurately. Additionally, where possible, the gender of 

the interpreter should be the same as that of the patient (Shah et al. 2006). 

Informant information on cognitive and functional decline is an effective measure for 

cognition, with little educational bias (Prince et al. 2003), although Richards and Brayne 

(1996) report that non-western societies are less likely to ‘pathologise’ disability. Pollitt 

(1997) emphasises the importance of informant interviews for the thorough cognitive 

assessment of Indigenous Australians. Hendrie et al. (2006) states that although the 

informant report adds to the validity of the cognitive screen, the addition of this measure 

can complicate the screening process, and the reliability of an informant report can be 

difficult to ascertain, particularly as cultural rules govern which relatives may speak 

about an Indigenous Australian patient (Zann 1994). 
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2.7.2 Existing Cross-Cultural Cognitive Assessments   

The Rowland Universal Dementia Assessment Scale (RUDAS) (Storey et al. 2004) and 

the Community Screening Interview for Dementia (CSI‘D’) (Hall et al. 1993) are two 

existing cross-cultural valid cognitive tools. The RUDAS is a short cognitive screening 

tool developed for people from diverse cultural and linguistic backgrounds in Australia 

with a sensitivity of 89% and specificity of 98% (Storey et al, 2004). The RUDAS was 

additionally tested in India where it was found to be a useful and valid tool; however it 

had an education bias (r = 0.452, p < 0.001) (Iype et al. 2004). It contains complicated 

copying tasks and right-left praxis tests which may limit its usefulness with remote 

Indigenous Australians. The CSI‘D’ was developed for the Cree Indigenous population 

of Canada and the English-speaking people of Winnipeg (Hall et al. 1993). This 

instrument was further validated and found to be useful in assessing other populations, 

such as African Americans in Indianapolis and the Yoruba of Nigeria, where prior to 

beginning a dementia prevalence study the tool went through the rigorous 

harmonisation process of item selection, adaptation, translation, consensus translation, 

back translation, revision, small scale then large scale pilot testing, analysis and 

determination of cut-off scores (Hendrie et al. 1995). Unfortunately the tool has an 

education bias (Hall et al. 1993 & 2000). Prince et al (2003) validated the CSI’D’ as 

part of a package of assessments with an aim to develop a culturally and educationally 

unbiased dementia assessment. The CSI’D’ contains a participant cognitive test and an 

informant cognitive test. Scores are generated from each of these tests, and a weighted 

score can be obtained by combining these scores. To determine the probable presence of 

dementia cut-off scores are provided for the participant cognitive test score and the 

weighted score. The study authors found that although both CSI’D’ scores were 

associated with lower levels of education, the effect of education was greater on the 
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participant cognitive score, with the weighted score having only minimal education 

bias. 

 

No valid cognitive assessment tool was available for older Indigenous Australians 

compounding the existing barriers to health care (HK Training and Consultancy 2002). 

DHA (2003) state that the CIBIC-plus (Schneider et al. 1997) can be used for 

Pharmaceutical Benefits Scheme (PBS) approval for anticholinesterase medication for 

Indigenous clients with dementia who score 9 or less on the MMSE (Folstein et a. 

1975). However the CIBIC is not a valid assessment for dementia in Indigenous 

Australians and is based on cognitive assessment which has no recommended method. 

Zann (1994) used a non-validated tool (adapted Psychogeriatric Assessment Scale) to 

screen for the presence of dementia in the Northern Queensland Indigenous population. 

Zann (1994) recognised the cultural and linguistic limitations of the adapted tool and 

recommended that a new tool be developed that was more accepted by the Indigenous 

community. Sheldon (2001) also documented the need for an Indigenous-specific 

assessment tool and while completing his dissertation in the Northern Territory 

suggested some cognitive questions to assist mental health professionals working with 

Indigenous Australians. However, these suggestions were not formed into a valid 

assessment tool.  

 

2.7.3 Depression Assessments  

A number of screening instruments for depression and other BPSD domains has been 

adapted for use in different cultures, primarily through translation and back translation 

and evaluation of their psychometric properties (Shah et al. 2005). For example the 

Cornell Scale for Depression in Dementia (Alexopoulos et al. 1988) and the Geriatric 

Depression Scale (Yesavage 1983) have both been successfully adapted and validated 
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for use with elderly Japanese (Schreiner et al. 2003). The Neuropsychiatric Inventory 

(Cummings et al. 1984) has been adapted for use in Nigeria, where it was found to be a 

reliable tool for measuring behavioural symptoms and carer distress in the Yoruba 

elderly (Baiyewu et al. 2005). A recent study had similar findings, concluding that a 

Portuguese version of the Neuropsychiatric Inventory was reliable for measuring 

behavioural symptoms and carer distress in an elderly Brazilian population (Camozzato 

et al. 2008). 

 

Some depression screening tools have been adapted and developed for Indigenous 

Australians, but at the commencement of this study none of them had been validated 

with the older Indigenous population. The Hopkins Symptom Checklist-25 (Derogatis et 

al. 1975) was adapted by Hunter (1993) to assess anxiety and depression in Indigenous 

Australians in the Kimberley region. The author changed the numeric scale to a more 

visual scale with abstract symbols (Hunter 1993). Similarly a screening tool with a 

visually based scale called the Westerman Aboriginal Symptom Checklist was created 

to screen Indigenous Australian at risk of suicide (Westerman 2003); however this had 

been developed specifically for 13-17 year olds and is not suitable for older populations. 

 

2.7.4 Smoking and Alcohol Assessments 

Self-report has been found to be an accurate measure of smoker versus non-smoker 

status in Aboriginal communities (McDonald et al. 2003). Participants were asked if 

they smoked tobacco, and if so, how many each day, and for how many years. Although 

there was strong agreement between smoking status and the biomarker of urine analysis 

of cotinine concentrations, the question ‘how many each day’ was weakly correlated 

with the biomarker. The strongest agreement between the two existed among older age 

groups and females. McDonald et al. (2003) stated that the wording of this question, 
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with the need for a specific numerical answer, led to possible bias as Indigenous 

perspectives on numbers and time can vary significantly from Western concepts (Bullen 

& Janca 2003; Harris 1991).  

 

Hunter (1993) developed the Questionnaire for Alcohol Research in the Kimberley 

(QARK), with a large component of this developed to measure alcohol use in 

Kimberley Indigenous Australians. The CAGE alcohol assessment (Ewing 1984)  was 

administered as a subcomponent of the QARK to measure alcohol dependence although 

Hunter (1993) changed the language in some of the CAGE questions to make it more 

appropriate for the population.  

 

2.7.5 Activities of Daily Living Assessments 

 

As activities of daily living differ between cultures functional assessments need to 

include tasks that reflect the daily activities of the target population (Senanarong et al. 

2003). Although no functional assessment had been developed specifically for 

Indigenous Australians, cross-cultural tools have been developed to meet the particular 

needs of people in a variety of cultural settings. For example upon finding that many 

African American participants were unable to suggest an informant to complete an ADL 

assessment, Hendrie et al. (2006) developed an assessment tool with the assistance of 

senior physicians and nurses that included activities that were common in both African 

Americans and Nigerians. This tool, the Clincian Home-based Interview to assess 

Function (CHIF), enabled assessors to assess performance directly rather than through 

an informant.  

 

Fillenbaum et al. (1999) developed a functional assessment for use in Ballabgarh called 

the Everyday Abilities Scale for India. To meet the cultural and educational 
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requirements of the area, researchers asked specialists, field workers and village leaders 

what tasks were carried out by a mostly illiterate older population regardless of socio-

economic status, caste and sex. These questions were then refined as required. 

Informant report was used for the assessment; however cultural limitations dictated that 

the spouse or siblings of the participant could not be interviewed, as in their culture 

these relations could not openly discuss the functional deficits of their relative. 

 

Senanarong et al. (2003) developed an ADL assessment specifically for the Thai 

population. The Thai ADL scale included items measuring activities that are common 

among the elderly in Thailand, such as hiring a taxi boat and riding a bicycle. The tool 

was accepted by this population and proved to be a valid measure of ADLs and an 

indication of cognitive impairment. 

 

2.8 Dementia Prevalence 

2.8.1 Worldwide Dementia Prevalence 

 

Hendrie (1997) described a number of North American and Western European dementia 

prevalence studies of people aged over 65 years, with reported prevalence ranging from 

3.6 to 8.3%. Ferri et al. (2005) estimate that dementia prevalence for those aged over 60 

years is 5.4% in Western Europe, 6.4% in North America and 4.3% in the developed 

Western Pacific. Although dementia is a Western diagnostic category the condition is 

thought to be universal (Herbert 2001). Aetiology can be better understood by 

investigating dementia in varied settings (Hendrie et al. 1993), with Ineichen (1998) 

reporting that intensive research studies in populations with either very high or very low 

rates of dementia are needed to gain useful information on dementia aetiology. 

Although often the differences in dementia prevalence reported across countries can be 
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explained by methodological differences (Jorm et al. 1987) in sampling techniques, 

diagnostic criteria, screening tools and thresholds used (Suh & Shah 2001). Incidence 

rather than prevalence rates are known to be a more accurate measure of disease risk 

(Gao et al. 1998). 

 

Somewhat surprisingly, the reported prevalence of dementia is generally lower in 

developing than developed countries (Chandra et al. 1998; Hendrie et al. 1995; Prince 

1997). This is possibly due to a number of limitations. These include methodological 

limitations such as using different diagnostic criteria, and differing thresholds for 

establishing caseness, and the screening tool used (Suh and Shah, 2001). Other factors 

may influence the prevalence of dementia are survival of the fittest, lower life 

expectancy, lower prevalence of some cardiovascular risk factors, social factors such as 

stigma preventing some people from seeking health care, difficulties in detecting mild 

dementia and protective genetic factors (Ferri et al. 2005; Larson & Imai 1996; Ochayi 

& Thacher 2006, Suh and Shah 2001). Ferri et al. (2005) report that there is a paucity of 

well designed epidemiological studies in the developing world (see Map 3). 
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Map 3.  Quality of dementia prevalence studies conducted around the world (Ferri 

et al. 2005, p 2114) 

 

 

 

Cross-cultural comparison of dementia prevalence is easier when similar methodologies 

and instruments are used in studies, as was the case with the Nigeria-Indianapolis study 

(Hendrie et al. 1995). The authors determined and compared the dementia prevalence in 

Africans aged above 65 years from southern Nigeria and African Americans aged over 65 

years from Indianapolis. They were assessed with the CSI ‘D’ tool which was harmonised 

for each population. The age-adjusted prevalence was lower in the Nigerian population at 

2.3% than in the African American population at 8.2%. (Hendrie et al. 1995). However a 

recent study of the prevalence and risk factors for dementia in central Nigeria documented 

a much higher dementia prevalence (6.4%) in a community-based sample of 280 people 

aged above 65 years (Ochayi & Thacher 2006). Reasons suggested by the authors for the 

higher dementia prevalence include different survival rates, stigma leading to people 

being hidden by relatives in the previous study, people not being presented for medical 

care and improved case-finding techniques. The same assessment tool (CSI’D’) was used 

in both studies. Although the sample size in the central Nigerian study was much smaller 
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at 280 people compared to 2,494 assessed in the previous Nigerian study, the above 

factors suggest that the larger study may have had selection biases. The other population 

sampled in the Nigeria-Indianapolis study, African Americans, have higher rates of 

cardiovascular risk factors such as diabetes and hypertension (Richards & Brayne 1996) 

and higher familial risk of developing dementia (Green et al. 2002), which may contribute 

to a high prevalence of dementia in this population. 

 

Although earlier studies in China reported low levels of dementia compared to 

developed countries (Li et al. 1991), a study based in Shanghai with a much larger 

sample discovered dementia rates similar to those in developed countries (Zhang et al. 

1990) with these findings further validated in a larger study encompassing four regions 

of China (Zhang et al. 2005) where 4.8% of the sample had Alzheimer’s type and 1.1% 

had vascular type dementia.  

 

A study in Ballabgarh in India (Chandra et al. 1998) reported a lower prevalence of 

dementia than previously reported in other smaller Indian-based studies where literacy 

rates were also poor (Rajkumar et al. 1997; Rajkumar & Kumar 1996) and in other 

studies reported around the world (see Table 11). Although it is acknowledged that the 

Indian population is diverse, the difference in prevalence may have been due to 

differences in sample size, assessment measures and methodology.  

 

A study performed in an Arab community in Wadi Ara in Israel (Bowirrat et al. 2001) 

documented a prevalence of Alzheimer’s disease of 20.5% in the sample aged over 60 

years, higher than previously reported worldwide (see Table 11). Dementia was 

associated with no formal schooling (OR 9.0, 95% CI 4.4 to 19.0). The authors 

suggested that environmental hardships faced by this minority may have additionally 

contributed to the high dementia prevalence. 
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Table 11.  Results of dementia prevalence studies conducted in different regions 

Region Age range 

(years) 

Dementia 

Prevalence 

Ibadan Southern Nigeria (Hendrie et al. 1995) >65 2.3% 

African American Indianapolis (Hendrie et al. 1995) >65 8.2% 

Central Nigeria  (Ochayi & Thacher 2006) >65 6.4% 

Ballabgarh India (Chandra et al. 1998) >65 1.4% 

Thiruporur India (Rajkumar et al. 1997) >60 3.5% 

Madras India (Rajkumar & Kumar 1996)  >60 2.7% 

Shanghai (Zhang et al. 1990) >65 4.6% 

Wadi Ara Arabs Israel (Bowirrat et al. 2001) >60 20.5% 

Western Europe (Ferri et al. 2005) >60 5.4% 

North America (Ferri et al. 2005) >60 6.4% 

Developed Western Pacific (Ferri et al. 2005) >60 4.3% 

 

Information on the prevalence of dementia in Indigenous populations in developed 

countries is limited. A survey determined that the prevalence of Alzheimer’s disease 

amongst a sample of 192 Cree Indians aged over 65 year was 0.5%, significantly lower 

than the prevalence of 3.5% in the non-Native Canadian population of Winnipeg 

(Hendrie et al. 1993). The overall dementia prevalence was the same in both 

populations at 4.2%. Hendrie et al. (1993) report that the life expectancy of Cree 

Indians, although lower overall than that of the non-Aboriginal population, is equal to 

the non-Aboriginal life expectancy once they reach 50 years and surpasses their life 

expectancy at 80 years. This study had a number of limitations. The non-Aboriginal 80 

plus years sub-group were over-sampled to increase the likelihood of finding dementia, 

and included those living in residential care, whereas the Cree were sampled from the 

community only. The sample size was small so that a few additional dementia cases 

would have significantly affected the prevalence (Jervis & Manson 2002). 
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Dementia is the most common reason for people being admitted to nursing home care 

and consequently the rate of dementia in nursing homes is as high as 70-80% (Hendrie 

1997). A review of British residential care based studies reported that between 33 and 

78% of residents had dementia (Ineichen 1990). Ineichen (1990) suggests that with the 

ageing population the proportion of people with dementia in residential care will 

increase. The Camden studies which reported the prevalence of 78% recorded an 11% 

rise in the percentage of residents with dementia in 1985-1986 (Ames et al. 1988) from 

that recorded in 1982 (Mann et al. 1984). 

 

 

2.8.2 Dementia Prevalence in Australia:  

The prevalence of dementia in Australia has been estimated at 2.4% for people aged 

aged over 45 years and 6.5% for those over 65 years. This prevalence has been 

determined from the numbers of people with dementia in 2003, presented in Table 12 

below from AIHW (2006c), and the population of Australia in 2003 (ABS 2004d).  

 

Table 12.  Australian Population Dementia Numbers in 2003 (AIHW, 2006c)
*
 

  

Age Males Females Persons 

0–44 300 100 400 

45–49 300 100 400 

50–54 700 300 1,000 

55–59 1,500 700 2,200 

60–64 2,600 1,500 4,100 

65–69 4,700 3,500 8,200 

70–74 8,600 8,600 17,200 

75–79 13,500 19,000 32,600 

80+ 30,300 78,400 108,700 

Total 62,500 112,200 174,700 

Total 45+ 62,200 112,100 174,300 

 

* Table is disaggregated version of Table 4.2 (AIHW 2006c) supplied on 

request by author Ann Peut, AIHW, 14.3.2007. 
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The above dementia estimates were calculated by the Australian Institute of Health and 

Welfare (2006c) using figures from a meta-analysis of European studies (Lobo et al. 

2000) and a separate study of the prevalence of early onset dementia in England 

(Harvey et al. 2003). Although this was the best measure available to the AIHW, the 

Lobo meta-analysis was conducted on studies with a wide variation in dementia 

prevalence, particularly in the older age groups. For example the prevalence in the 65- 

to 69 year age group in each study ranged from 0.2 to 2.0%, and from 14.7 to 41.7% in 

the 90+ age group (see Figure 13). Additionally, Henderson and Jorm (1998) state that 

‘true’ dementia prevalence should not be derived from meta-analysis. 

 

Figure 13.  Lobo et al. (2000, p S5) meta-analysis prevalence graph 

 

 
 

 

 
Although there have been few large dementia prevalence studies conducted in Australia, 

existing data shows that the prevalence of dementia in Australia is similar to the 

prevalence reported in other developed countries (Jorm et al. 2005), such as those 

included in the Lobo et al. (2000) meta-analysis.  

  

Henderson et al. (1994) investigated the prevalence of dementia in Canberra and a 

nearby town in a sample of approximately 850 people aged 70 years and over. The 
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prevalence of dementia in this sample was 7.4% but due to a high rate of refusals, 

difficulties in finding informants and other bias, the authors stated that this figure 

cannot be claimed to be representative of the studied population.  

 

A dementia incidence study was completed in Sydney with a community-based sample 

of 522 participants aged over 75 years (Waite et al. 2001).  At the first stage of the 

incidence study 88 of the 522 participants were diagnosed with dementia (16.9%). The 

second stage was completed after an average of 3 years. The incidence of ‘mild plus’ 

dementia per 1000 person years at risk was 54 (95% CI 43-67), with age (but not 

gender) being an associated factor (Waite et al. 2001). 

 

2.8.3 Indigenous Australian Dementia Prevalence Studies 

In Australia, no studies have documented the prevalence of dementia or cognitive 

impairment of the Indigenous population in a systematic way. A Commonwealth report 

estimated that the prevalence of cognitive impairment was 20% amongst the 133 

Indigenous Australians aged over 65 years sampled in northern Queensland, but as 

previously stated the assessment procedures were not validated for this population and 

there was no clear-cut sampling strategy (Zann 1994).  Of the 20% with dementia, 

medical records were used to identify half of the cases, with the other half derived from 

the use of a modified version of the Psychiatric Assessment Scale that was not 

standardised for Aboriginal and Torres Strait Islander people (Zann 1994). 

A study investigating the prevalence of aged care conditions in Indigenous Australians 

referred to the Kimberley Aged Care Assessment Team (ACAT) reported that 40% had 

dementia (Bruce et al. 1998). The most common type of dementia was Alzheimer’s 

disease (42%). Other causes were vascular dementia (15%), dementia caused by alcohol 



 98 

and/or head injury (29%) and uncertain cause (14%). As the patients had been referred 

for aged care assessment this sample did not reflect the wider Kimberley population. 

The lower age limit for referral to the Kimberley ACAT is 50 years for Indigenous 

Australians; however the age range of the sample was not stated and the criteria for 

diagnoses were not standardised. These reports suggest a need to conduct 

methodologically rigorous studies to investigate the impact of dementia on the 

Aboriginal and Torres Strait Islander population. 

The lack of documentation regarding the prevalence of dementia amongst Indigenous 

Australians has led to the development of opposing hypotheses. The first proposes that 

due to low life expectancy most Indigenous Australians do not reach the age of risk for 

dementia, suggesting a lower prevalence of dementia due to healthy survivorship bias 

(Pollitt 1997). The second postulates that the progressive accumulation of insults (such 

as environmental stressors, low education, poor diet, head injury, cardiovascular 

diseases) increases the risk of dementia and contributes to a younger age of onset and 

higher prevalence of dementia (Pollitt 1997). Indigenous populations exposed to 

multiple environmental and endogenous insults may, therefore, have an elevated 

prevalence of cognitive impairment and dementia.  

 

2.9 Ethics of Indigenous Research  

The National Health and Medical Research Council (NHMRC) outline important values 

in Indigenous health research (NHMRC 2003), emphasising the need to respect and 

value Indigenous cultural and language diversity. The identified values are reciprocity, 

respect, equality, survival and protection, spirit and integrity, and responsibility. The 

NHMRC guidelines for Indigenous health research incorporate these values (NHMRC 

2007). These guidelines include research merit and integrity, justice, beneficence and 
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respect. The NHMRC criteria can be met through community engagement, aiming to 

provide health benefits through research outcomes, developing the study in such a way 

that it is sustainable beyond the life of the project, employing and training community 

members, if possible making  training transferable to other settings, ensuring that the 

research outcomes are a priority of and have the support of the Indigenous community 

and that the research addresses a significant health issue in the community (NHMRC 

2005). 

 

The Bibbulung Gnarneep Project (Eades et al. 1999) involved Indigenous maternal and 

child health research in Perth. The authors have outlined some practical guidelines for 

ethical Indigenous health research, which mirror those provided by the NHMRC (2005) 

above. Consultation should occur with the community, and the community should agree 

that the research focus is important and useful to their community, and provide 

informed consent and advice on how the research can be conducted in a culturally 

sensitive way. Opportunities for employment in the research study should be given to 

local community members. Community staff can additionally supervise non-Indigenous 

researchers to ensure cultural safety (Henderson et al. 2002). Communities should be 

able to request further information and changes to the process at any time (Eades et al. 

1999). Prior to publication of the research, findings should be discussed with the 

community. Communities and individual community members who assisted with the 

research should be given the opportunity to be involved in preparing publications and 

acknowledged. The storing of raw data and pictures should be discussed with the 

community (Eades et al. 1999, Grove et al. 2003); however communities should not 

have access to individual level raw data due to the risk of confidentiality being 

compromised (Henderson et al. 2002). In addition to the community itself, a community 
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controlled agency such as the Aboriginal Medical Service should indicate support and 

approval for the research project (Grove et al. 2003). 

 

Individual informed consent is required. Guerrero and Heller (2003) discuss the 

importance of ethical conduct in obtaining informed consent in cross-cultural research. 

They suggest that this should take place in an environment that is familiar to the 

participant such as their home, that the person asking for consent be of the same cultural 

background as the participant and/or fluent in their language and deemed to be 

trustworthy by the participant, and that the consent document is written in language that 

is easy to understand and it is presented in the participant’s language. 

 

The use of medical records to identify Indigenous subjects can lead to an undercount of 

subjects in the community. In a study of the validity of the Australian population census 

in a remote Indigenous community Martin and Taylor (1996) reported that the census 

undercounted the community population by 17%, with the more mobile and socially 

marginal community members less likely to be included. Smyth (1989) reported that the 

notoriously inaccurate recording of Indigenous Australian data in the Australian Census 

was due to the poor wording of questions, inefficiency of census collection procedures, 

inadequacy of processing procedures and the poor response rate of Indigenous 

Australians to the census. There is also a lack of Indigenous identifiers in Medicare 

database and electoral roll records (Grove et al. 2003; Moorin et al. 2006). Grove et al. 

(2003) suggest that community controlled records such as those from  the local 

Aboriginal Medical Service be used to build sampling frames, which in turn may enable 

the service to be more involved in the study, enabling their staff to learn more about the 

research process. However this data source may introduce selection bias as some 

community members may not utilise the service, and other methods are required to 
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discover these community members. The Western Australian Aboriginal Child Health 

Survey (Zubrick et al. 2004) used a door-knocking method to identify people who were 

Indigenous; however as this was very time and resource intensive it is an expensive 

recruitment strategy. 
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Chapter 3 KICA Development and Validation 

 

3.1 Development of the KICA 

3.1.1 Introduction 

Indigenous Australians are often not being diagnosed until the late stages of dementia 

(HK Training and Consultancy 2002). This was primarily because of the lack of an 

appropriate and valid dementia screen for Indigenous Australians, compounding barriers 

to accessing health and community care and often resulting in premature admissions to 

residential care (HK Training and Consultancy 2002). The Kimberley Indigenous 

Cognitive Assessment (KICA) was developed to address this issue. This chapter 

describes the development and validation of this instrument with Indigenous Australians 

living in the Kimberley region of Western Australia. 

 

3.1.2 Method 

 

Initial Consultation 

The development of an Indigenous dementia screening tool began in 2002 when Dr. 

Dina LoGiudice, a geriatrician based at the National Ageing Research Institute 

Melbourne and Professor Leon Flicker from the Western Australian Centre for Health 

and Ageing (WACHA) at the University of Western Australia, applied for a grant to 

develop and validate a cognitive assessment tool for older Indigenous Australians. They 

discussed this with their colleagues Professors Osvaldo Almeida and Nicola 

Lautenschlager from WACHA who agreed to be study investigators pending 

community approval. 
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To develop an appropriate cognitive assessment tool it was essential to have support 

from organisations and community members across the region including Indigenous 

councils and community members, health services, clinicians, interpreters and linguists. 

Dr LoGiudice initially consulted the regional health services of Kimberley Aged and 

Community Services (KACS), Kimberley WA Country Health Service (WACHS-K) 

and Kimberley Aboriginal Medical Services Council (KAMSC, including supervisor Dr 

David Atkinson) in 2002 to explain the purpose of the project and requested their 

support and ongoing involvement. Dr LoGiudice also contacted Kimberley Language 

Resource Centre (KLRC) and Kimberley Interpreting Service (KIS) to request their 

assistance. KACS staff members were asked to discuss this initiative with community 

chairpersons and relevant community members to gain initial feedback. As a KACS 

staff member based in Derby the candidate became involved at this stage of the study. 

 

In December 2002, a $200,000 project grant was received from the National Health and 

Medical Research Council (NHMRC) Strategic Healthy Ageing Program to develop 

and validate the cognitive assessment tool, the Kimberley Indigenous Cognitive 

Assessment (KICA). During this time the candidate, who is an occupational therapist, 

was working as the sole Aged Care Clinician for the Aged Care Assessment Team 

(ACAT) and Community Aged Care Packages (CACP) in the Derby, Fitzroy Crossing, 

Gibb River and Katjungka desert regions. Kimberley ACAT clinicians relied heavily on 

carer interviews for the cognitive screening of Indigenous clients, using a KACS 

adapted but non-validated, non-harmonised version of the Informant Questionnaire of 

Cognitive Decline in the Elderly (IQCODE) (Jorm & Jacomb 1989). At times, on the 

request of medical practitioners, selected questions from the MMSE (Folstein et al. 

1975) were also used. People with positive cognitive screening results were referred to 

the local doctor for further investigations. When required, ACAT clinicians contacted 
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geriatricians and old age psychiatrists based in Perth via telephone or videoconference 

facilities to assist the local doctor with diagnosis. Approximately 40% of Kimberley-

based Indigenous ACAT clients had dementia and the majority had low literacy levels 

(Bruce et al. 1998). Due to this ad hoc approach to assessing cognition and the large 

proportion of dementia ACAT clients the candidate requested further dementia training, 

which involved attending a Perth memory clinic (2,500 km from Derby) for training, 

followed by regular videoconference training. Over this time the candidate had 

developed a strong interest in developing a cognitive tool for Indigenous Australians. 

This interest having been shared with the candidate’s KACS supervisor led to a 

secondment to the KICA project as a part time project officer in April 2003, whilst 

continuing part time with ACAT employment.  

 

Ethics approval was obtained from the Western Australian Aboriginal Health 

Information and Ethics Committee (WAAHIEC) and the University of Western 

Australia Human Research Ethics Committee. In April 2003 following the initial 

consultation phase and upon receiving preliminary support for the project from all of the 

contacted organisations, Dr. LoGiudice relocated to the Kimberley region from 

Melbourne for Sabbatical leave. The candidate worked in conjunction with Dr 

LoGiudice initially gaining community approval for the development of the tool, 

consulting with a range of professionals and community members to develop the KICA 

tool questions and determining the validity of the KICA tool.  

 

The candidate received ongoing Aboriginal cultural training, with Kimberley-specific 

training beginning in 1998 initially through work experience with Derby Health 

Service, followed by the development of close relationships with the Kija people of the 

East Kimberley region. Education included Aboriginal cultural and Kija language 
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training, and attending land surveys around traditional country. These relationships 

determined the candidate’s skin name of ‘Nagarra’. The candidate’s Kimberley 

Indigenous aged care experience began in 2000 when she relocated to Derby, a remote 

town in the West Kimberley region to work initially with Derby Health Service, and 

later with Kimberley Aged and Community Services. The candidate’s involvement in 

health, community aged care and personal networks in the Kimberley assisted with the 

study’s acceptance, and many of these were developed through these experiences. 

 

Development of draft questions 

 

The KICA survey tool needed to encompass a number of areas to enable the required 

information to be systematically gathered to fulfill the diagnostic criteria for dementia 

and its subtypes as outlined in DSM-IV (APA 1994) and ICD-10 (WHO 1992) (see 

Chapter 1). Dr LoGiudice and the candidate consulted health professionals from a range 

of different disciplines including general practitioners, geriatricians, old age 

psychiatrists, Aboriginal health workers, neuropsychologists, mental health nurses, and 

occupational therapists for their advice on appropriate cognitive tasks to include in the 

cognitive assessment sub-component of the KICA (KICA-Cog). Other experienced 

Kimberley professionals also contributed at this early stage including Pat Lowe 

(psychologist), Eirlys Richards (KLRC linguist) and Kimberley interpreters who 

assisted greatly with documenting each question into appropriate English for Indigenous 

interpreters.   

 

Existing cognitive instruments were reviewed by researchers. Relevant and appropriate 

items from existing assessment tools including those from the Community Screening 

Interview for Dementia (CSI ‘D’) (Hall et al. 1993), the Psychogeriatric Assessment 

Scale (Jorm et al. 1985) adapted by Zann (1994) and the RUDAS (Storey et al. 2004) 

were adapted and included in the tool for the community trial. Non-cognitive tools such 
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as the Hopkins Symptom Checklist-25 (Derogatis et al. 1975) adapted by Hunter (1993) 

for depression, and CAGE (Ewing 1984) for alcohol dependence adapted by Hunter 

(1993) were also reviewed. Some of the questions of the adapted Hopkins Symptom 

Checklist-25 were included and trialled in the emotional well-being section of the tool, 

however following consultation with Kimberley mental health nurses it was determined 

that the CAGE was not appropriate for inclusion in the KICA, as participants could be 

referred on to mental health services for alcohol dependence measures. The criteria used 

to determine the eventual suitability of items from existing assessments to be included 

in the KICA tool were: 

1. The ability to assess a specific construct.  

2. Project staff view of suitability for target population considering culture, literacy, the 

remote location, everyday items and financial factors.  

3. Ability to be successfully interpreted into Walmajarri language and back translated 

into English.  

4. Participant and community council members report of their acceptance of the items.  

5. Project staff report of acceptance and comprehension of items by participants.  

6. Validity measures such as discriminant function analysis (The ability of the item to 

differentiate between people with and without cognitive impairment).   

 

The KLRC Walmajarri professional interpreters and linguists completed the translation 

and back translation of the tool using Walmajarri language (a language of people 

originally from the Great Sandy Desert), one of the more commonly spoken Kimberley 

Indigenous languages (McGregor 2004; Walmajarri Speakers 2002; see chapter 1). This 

process involved translation of the complete survey tool into the Walmajarri language 

followed by the tool’s translation from Walmajarri into English so that difficulties in 

interpretation could be identified. Only a few questions had to be changed as a result of 
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this process. For example the informant cognition (KICA-IQ) question ‘Is he talking 

more language than he used to?’ could not be translated since an increase or decline in 

language use couldn’t be expressed as a concept (see Appendix I ). As recommended by 

the KLRC, this question was left out. The KLRC consultants also had difficulties in 

translating the introductory sentence on emotional well being, ‘I want to ask you some 

questions about your feelings’ into Walmajarri, on further consultation it was changed 

to ‘I want to ask you some questions about how you are feeling within yourself’. At this 

stage the KICA survey tool was deemed ready to be piloted with the target population. 

 

KICA subsections 

The KICA was separated into the following sections (see Appendix II):  

Client report of  

• medical history 

• smoking and alcohol history 

• emotional well being and behaviour questionnaire (KICA-EQ) 

Assessment of client cognition (KICA-Cog) 

Informant report of the client’s 

• medical history 

• smoking and alcohol history  

• cognition (KICA-IQ) 

• emotional well-being and behaviour (KICA-IEQ) 

• daily living skills (KICA-ADL) 
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3.1.3 KICA Trial 

 

The target population included Indigenous Australians aged over 45 years. This lower 

age limit was set as Indigenous Australians appear to age considerably earlier and have 

a lower life expectancy than their non-Indigenous counterparts, primarily due to the 

early onset of chronic disease (Crowe 1996).  

 

Written and verbal approval to conduct the study in communities was gained following 

a face to face meeting with each community council that had indicated an initial interest 

in the study. To gain individual consent from participants a cover sheet and consent 

form was read to or by the participant with assistance from paid professional 

interpreters. Interpreters were employed through the Kimberley Interpreting Service, 

who ensured that gender and skin rules were followed by matching male and female 

interpreters to the cultural requirements of participants. The cover sheet contained a 

brief summary of the study aims, some plain language information on dementia, 

common symptoms and aged care services currently available in the Kimberley (see 

Appendix III). If the individual agreed to the conditions detailed on the consent form 

(see Appendix III) a signature (commonly in the form of a cross) was obtained and 

witnessed by the candidate. If the individual appeared to have sufficient cognitive 

impairment to reduce their capacity for informed consent the primary carer was asked 

for their consent, signing in addition to the individual.  The cover sheet was given to the 

participant or a nominated family member. 

 

Chairpersons and council members were shown the survey tool and their feedback 

noted on which questions should be retained. Informal discussion groups were formed 

in remote communities with interested community members and interpreters to assist in 



 110 

determining which questions were suitable for inclusion in the survey tool. Following 

their feedback the tool was piloted formally on 15 town and remote community 

members aged over 45 years to test its acceptability with this population. The pilot 

group was referred to the research team by town and remote HACC workers and 

included participants with no cognitive impairment, CIND and dementia. Professional 

interpreters were employed from each community through the Kimberley Interpreting 

Service. Employing local Indigenous people enabled cultural rules and responsibilities 

pertaining to each Kimberley Indigenous community to be respected and the use of 

language consultants and interpreters has been crucial to the success of the study.  

 

All sections of the KICA were trialled on the 15 community members in the pilot 

sample and discussed with interested community members. The feedback on the KICA-

Cog questions determined which cognitive domains and specific tasks were appropriate 

to be included in the survey tool. This is discussed in detail below. 

 

Orientation 

Orientation questions asking for the day or date were not appropriate or accepted by the 

sample. During the trial it was found that the most useful and meaningful indicator of 

temporal orientation for those living in the community was to ask if it was pension 

week versus slack week and to ask what season (eg. hot/cold, salmon/turkey season) it 

was. The project team found that an interpreter was important to assist with this 

question as many seasons are specific to certain language groups.   

 

Frontal-executive functioning 

Abstract comparison questions, for example ‘how are a barramundi and bream the 

same?’ were trialled using interpreters. These types of questions were not appropriate 
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for inclusion as these concepts are not commonly used in Indigenous language. Due to 

the difference between languages, particularly between the five main language family 

groups, Kimberley proverbs could not be included. The cognitive scale used in the 

Northern Queensland study (Zann 1994) included questions asking what different 

people were famous for (e.g. Slim Dusty). These questions were not included in the 

KICA-Cog as when trialled it was found that these artists were variably known in 

different communities. Others such as the safety question “if you walked into your 

kitchen and there was a fire what would you do?” did not, as expected, elicit the 

required responses, perhaps due to the common use of fire for cooking in the Kimberley 

region.  The RUDAS safety question of “how would you cross a road if there were no 

traffic lights or pedestrian crossing?” (Storey et al. 2004) was not appropriate as the 

Kimberley region does not contain any traffic lights and pedestrian crossings only exist 

in the main towns. 

 

The common category fluency task of naming animals within a time frame of sixty 

seconds (Hall et al. 1993) was changed slightly to include animals that could be hunted. 

This task was accepted by participants. This was included in the KICA-Cog. Copying 

alternating designs is used to measure frontal-executive function (Clark & Cummings 

2003). As many Indigenous people in the Kimberley are talented artists the copying 

tasks needed to be chosen carefully to prevent the design from being changed to look 

like an object that was subjectively more familiar or meaningful. The alternating design 

of differing numbers of hills (two hills together followed by one hill then by two etc.) 

was trialled, but as this was too often changed to look like nearby ranges the symbols 

that were eventually included were crosses and circles. 

X   O    X    O   X    O    X    O 
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These symbols are meaningful on their own. Many older people are used to signing 

papers with a cross, and a circle is commonly used in art or education to represent 

features such as a waterhole or campfire. This alternating design was used to detect the 

inability to change between shapes in a drawing task, known as perseveration (Shulman 

2000).   

 

Visuospatial abilities 

As discussed in Chapter 1, copying overlapping designs is a task used for assessing 

visuospatial abilities (Folstein et al. 1975). As with the frontal executive task the use of 

creative licence when completing visuospatial tasks was common. A picture of 

intersecting triangles in the shape of a star was changed to resemble common 

meaningful objects such as an aeroplane. The visuospatial task of copying overlapping 

boomerangs was included in the KICA-Cog survey tool, but was deleted from the final 

KICA-Cog following the validity study, for the same reason.  

 

A constructional praxis task recommended for people with low literacy is stick 

construction (Matute et al. 2000; Baiyewu et al. 2005). Copying a stick design of a 

house or abstract construction was not acceptable to the majority of participants. When 

trialled, participants felt it was a more appropriate task for children, reflecting 

Walmajarri culture, where constructing miniature camps out of sticks and leaves was an 

educational method used by older people when teaching their youth life skills 

(Walmajarri speakers 2002).  

 

Language and short term memory 

Verbal commands are used to assess language comprehension. The simple command of 

“close your eyes” is used in the MMSE (Folstein et al. 1975). The command “shut your 
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eyes” was readily accepted by Kimberley participants. Since in the Kimberley 

assessments usually take place sitting outside a person’s house, the two stage command 

of pointing to objects in the environment had to be applicable to all settings. After 

unsuccessfully trialling pointing to a range of geographical features (e.g. river, hill) that 

were not consistent in all communities, the two stage command of “point to the sky and 

then to the ground” was accepted and included in the final KICA-Cog. It is common in 

the Kimberley for Indigenous people to point with their lips instead of their fingers and 

so this and any similar gesture is accepted. 

 

Object and word recall are tasks used to assess memory impairment and dementia 

(Bäckman & Hassing 1996). Written word lists were not included due to low literacy 

levels (Atkinson et al. 1999). As verbal words lists increased the reliance on the 

interpreter, objects and pictures were shown to the participant for them to name and 

recall. It was essential that each object and picture was well known to people from all 

areas of the Kimberley. To increase the utility of the tool the objects also had to be able 

to be purchased by remote health workers in a community store. The objects included in 

the survey tool were pannikin (cup), matches and comb and these were accepted by the 

participants. The pictures of a boomerang, boy, emu, billy/fire, crocodile and bicycle 

were widely known and accepted by the participants and included in the tool.  

 

Gnosis 

The gnosis task of recognising superimposed sketches of four common objects was 

included in the survey tool, but later removed following the validity study as it did not 

correctly classify those with or without dementia, with many people from both 

classifications having difficulties with this task. This task was from the Zann (1994) 

assessment tool adapted from the Psychogeriatric Assessment Scale (Jorm et al. 1985).  
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Long term memory 

To assess long term memory or concentration Sheldon (2001) proposed asking people 

to recall all the skin names in their language group. It was recommended that this 

question was not included in the trial as different numbers of skin groups exist between 

Kimberley language groups (see Chapter 1). Therefore the difficulty of the task would 

vary depending on the language group. Naming children was trialled but found not to 

be an appropriate task for many reasons. The participant may have children who are 

deceased or have the same name as someone who is deceased and so cannot be named 

or may be called Kumunjayi or Nyapuru (no name). Children’s names were difficult to 

verify with records or family report as often people call nieces and nephews, or children 

they have raised, their own. Additionally people are usually known by more than one 

name (Blundell & Woolagoodja 2005). Following the trial these long term memory 

questions were not included in the KICA-Cog, however the animal naming verbal 

fluency task can measure semantic long term memory (Calderon et al. 2001). 

 

Praxis 

The praxis tasks that were trialled were “show me how to use this comb” and “open this 

bottle and pour water into this cup”. These tasks were accepted by community members 

and included in the KICA-Cog (see Appendix II). 

 

Attention tasks 

A cancellation task to test attention was trialled. This consisted of participants being 

shown small pictures of 70 boomerangs, and asked to cross out the seven inverted ones. 

This was initially included but was removed following the validation phase as the small 

pictures were difficult to see for many due to the high prevalence of eye disease.  Cards 

were suggested by Sheldon (2001) for assessing concentration. However cards are 
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widely used for gambling in Aboriginal communities and when trialled many 

participants would not use them, saying ‘I don’t play’ and ‘I don’t gamble’. Due to 

these factors no specific attention task was included in the final KICA-Cog. 

 

As many of the community members had poor vision, tasks were adapted to overcome 

this barrier where possible. For example larger pictures of the alternating design frontal/ 

executive function task were developed and included in the tool, and in cases of poor 

vision instead of naming objects (comb, cup and box of matches) from sight, it is 

recommended that each object is placed in the participant’s hands, who then can use 

tactile measures to name the object.  

 

3.1.4 Other KICA Components 

Information on medical history is collected through a series of questions aimed at the 

participant and an informant (carer or family member). These questions gather 

information related to common co-morbid conditions, other geriatric conditions such as 

incontinence and falls, and assist in determining possible differential diagnoses such as 

urinary tract infection and uncontrolled diabetes (see Appendix II).  

 

The participant’s smoking and alcohol history was gathered from the participant and the 

informant. Due to the difficulties some Indigenous Australians have with number use 

(Harris 1991) the terms ‘only sometimes or every day’ were used for how often a 

person drinks alcohol, ‘just a few drinks or until you’re drunk’ for the quantity of 

alcohol consumed, and ‘not long or long time’ for the length of time that they have been 

drinking for. For the quantity of cigarettes smoked a day ‘little bit (less than one 

packet)’ or ‘big mob (one packet or more)’ was accepted by participants. This also 

enabled those who smoked tin tobacco to respond. Chewing tobacco is common 
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amongst male and female older Indigenous people in the Kimberley region (Smith et al. 

1992; Jebb 2002), and information on this lifestyle factor was also gathered (see 

Appendix II). 

 

Further information regarding the participant’s cognition and the extent of cognitive 

decline is collected in the KICA-IQ, the cognitive informant section of the KICA. A 

timeline is not used, unlike in the IQ CODE (Jorm & Jacomb 1989) where a timeline of 

ten years is used to describe a change in cognition. The questions (for example ‘does 

s/he say the same thing over and over’) are answered by a simple ‘yes or no’ and 

‘sometimes or all the time’ (see Appendix II).  

 

Questionnaires on the emotional well-being of the participant were trialled with both 

the participants (KICA-EQ) and informants (KICA-IEQ). These KICA sub-sections 

collect information on behavioural and psychological symptoms and the onset and 

progression of these symptoms. The KICA-EQ questions were accepted by the 

participants but three of the KICA-IEQ questions were removed from the tool as they 

did not get a response from informants or seemed to make them uncomfortable and 

were therefore deemed inappropriate by the candidate. These questions were: ‘Is s/he 

quiet/ not talking as much?’, ‘Do they make humbug?’, ‘Does s/he do silly things (like 

make toilet in the wrong place?)’.  Questions were included in the informant section to 

determine the onset and progression of memory or behavioural changes (see Appendix 

II). These questions were accepted by informants. 

 

Assessment of a person’s daily living skills is essential prior to dementia diagnosis 

(WHO 1992). In the daily living skills section of the KICA (KICA-ADL), questions 

about the participant’s function are asked of the informant. Information was gathered on 
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the participant’s ability to complete certain activities of daily living and instrumental 

activities of daily living that reflect the daily tasks of remote Indigenous Australians, 

such as making fire for cooking and participating in activities that they enjoy such as 

fishing. These questions were all accepted by the informants. The KICA-ADL can be 

used to provide information on the level of dementia that the participant may have and 

to determine what level of assistance they may require to remain at home safely (see 

Appendix II). 

 

3.2 Validating the KICA  

3.2.1 Objective 

The objective of the validation process was to determine the utility and accuracy of the 

KICA for screening for the presence of dementia, and to ascertain the cut-off point for 

the KICA-Cog with Indigenous participants aged over 45 years from diverse Kimberley 

communities. 

 

3.2.2 Method 

As with earlier stages of the study, informed consent was obtained from the involved 

communities to conduct the study in their community.  The Aboriginal medical service 

(KAMSC) and the Kimberley country health service (WACHS-K) were regional 

partners for the study. Once community permission was gained the community health 

staff including the nurse, health worker and visiting doctor were contacted and informed 

of the study. Communities were accessed via either four wheel drive vehicles or by 

aeroplane. On arrival at the community office the administrative and/or health worker 

staff provided a list of community members that they had prepared for the researchers. 
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The candidate then met with each new interpreter and worker to explain the validation 

process and the KICA tool. 

 

An attempt was made to obtain a sample of Indigenous people with a wide range of 

KICA-Cog scores. Subjects were recruited through community members, health 

workers, remote HACC workers and the Aged Care Assessment Team (ACAT). The 

KICA was administered by the candidate, taking approximately 45 minutes in total with 

the participant and the informant (carer or family member). The informant was 

nominated by the participant. This ensured (with the additional support of the 

interpreter) that only those who were culturally appropriate were approached to discuss 

the participant. Clinical evaluation of all participants was made by an experienced 

geriatrician (Dr. LoGiudice) blinded to the results of the KICA. The informant was 

assessed by the geriatrician whilst the participant was screened by the candidate. This 

ensured that the participant could not be assisted with their answers by the informant, 

and that the geriatrician remained blinded to all KICA results. Clinical evaluation by the 

geriatrician involved determination of past and present history, medications, informant 

report, and behavioural, psychological and cognitive assessment using the domains of 

the Clinician Interview Based Impression of Change plus carer input (CIBIC-plus) 

(Schneider et al. 1997). See Table 13 for a guide used for the geriatrician review. 

 

Table 13.  Geriatrician Assessment (guide only) 

Social history 

Past medical history from notes e.g. hypertension, heart disease, diabetes, renal 

disease, stroke, leprosy, syphilis (? treated), fractures, arthritis, vision, alcohol abuse, 

dementia, incontinence/UTI’s, falls, operations, CT scan, blood tests eg. thyroid 
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function, B12, folate, syphilis serology.  

 

Cognitive Assessment 

1. Orientation: pay day, place 

2. Attention: tapping sequence for delirium (squares arranged on a piece of paper 

were pointed in different sequences by the assessor then the participant was 

asked to point to the same squares)  

3. Naming/memory: Point to 4 objects and ask them to name them. Remember 

them for later on. 

4. Immediate recall: What were those 4 things? 

5. Verbal fluency: What can you buy at the Balgo store? (time 60 seconds) 

6. Praxis: Open medicine bottle and get medicine out, or do up buttons. 

7. Recall: What were those 4 things I pointed to earlier? 

8. Visuospatial: Copy 2 overlapping boomerangs. 

9. Planning/ language: Describe how to make damper (women), how to cook 

goanna (men). 

 

Mood/affect: sleeping, eating, happy, worries, grumpy. 

Alcohol and smoking history 

Medications 

Neurological examination: Balance, gait, reflexes, alternating hand movements, 

tremor/rigidity, cerebellar signs  and parietal neglect 

 

Informant/Carer report: Any concerns about memory, mood, alcohol/smoking, family 

history. Hallucinations, delusions. 
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The geriatrician completed a report on each participant detailing all clinical information 

from the evaluation. With individual consent all reports were copied and sent to the 

participant’s clinic and doctor. The clinical information was sent to two independent 

experienced clinicians (Professors Leon Flicker, Osvaldo Almeida / Nicola 

Lautenschlager), also blinded to the KICA results, who made comparative consensus 

diagnoses using DSM-IV (APA 1994) and ICD-10 criteria (WHO 1992). The council 

was sent a report with general feedback from the study, with no individual names used. 

On average three KICA assessments and three medical reviews were performed each 

day. 

 

To determine whether the results of the KICA-Cog could be replicated by more 

than one assessor (to determine inter-rater reliability) 14 subjects were assessed 

with the KICA by both the candidate and a research nurse from Perth (Jenny 

Thomas). Each person was interviewed on the same day at different times with 

the same interpreter. Order of interview was allocated according to a list of 

random numbers generated by computer. Subjects were selected from referral 

from the local medical centre (Derby Aboriginal Health Service and Mowanjum 

community clinic) and HACC, and lived in either Derby or Mowanjum 

community. 

 

3.2.3 Statistical Analyses  

All data were analysed using the Statistical Package for Social Sciences (SPSS). 

Between-group comparisons were performed using Pearson's chi square or Student's 

t-test. Bland & Altman (1986, 1999) method for repeatability, Cohen's Kappa 

(Cohen 1960), Intra Class Coefficient (ICC) and Cronbach's alpha (Cronbach 1951) 

were used to determine inter-rater and intra-rater variance. Factor analysis was used 
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to explore questions that influenced different factors such as memory or language 

and to ensure a spread over a number of domains. Sensitivity and specificity values 

and cut points were determined with formulation of Receiver Operator Characteristic 

(ROC) curves, and calculation of the area under curve (AUC) which indicates the 

ability of a test to correctly classify those with and without the disease. Discriminant 

Function Analysis was used to determine the ability of each individual item of the 

KICA to differentiate between those with and without dementia. Missing values for 

individual KICA-Cog items were replaced by the mean (8 subjects). Alpha was set 

at 5% and all probability values reported are two-tailed. Following the validation 

process those items that were not valid or received poor feedback from participants 

were deleted from the tool. 

 

3.2.4 Inter-rater Reliability Results 

Inter-rater reliability was measured for the cognitive (KICA-Cog, KICA-IQ) and 

emotional well-being (KICA-EQ and KICA-IEQ) subsections of the KICA tool. 

Interpreters were used for 10/14 participants (71%), with seven different Indigenous 

languages spoken. The participants’ ages ranged from 48 to 84 years, with 10/14 (71%) 

having no formal schooling. 12/14 (86%) lived at home and two participants resided in 

a residential care hostel.    

 

KICA-Cog 

Out of a total of 19 initial questions in the KICA-Cog, inter-rater reliability was very 

good to excellent for 16 questions (see Table 14), with the cued recall task, copying 

boomerangs task and animal verbal fluency task having the worst reproducibility. The 

cognitive score showed no systematic difference between the two raters, with a mean 

difference of -0.1 (SD=1.8).  
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Table 14.  Kappa/ICC values and significance for KICA-Cog questions 

Question Kappa/ICC Significance 

1.   Pension 0.7 0.01 

2.   Year *  

3.   Community 1.0 0.00 

4.   Name objects 1.0 0.00 

5.   Recognise objects 1.0 0.00 

6.   Immediate recall 0.9 0.00 

7.   Shut eyes 1.0 0.00 

8.   Point to sky-ground *  

9.   Name animals 0.5 0.75 

10. Recall 0.8 0.00 

11. Name pictures 0.8 0.00 

12. Copy sequence 0.7 0.00 

13. Free recall pictures 0.8 0.00 

14. Cued recall pictures 0.2 0.40 

15. Open bottle 1.0 0.00 

16. Use comb 1.0 0.00 

17. Deleting boomerangs
#
 0.9 0.00 

18. Gnosis
#
 0.7 0.02 

19. Copy boomerangs
#
 0.4 0.09 

*Unable to calculate because of empty cells: 

Ques. 2 response identical for 13/14 subjects 

Ques. 8 response identical for 11/14 subjects 

Questions no longer on KICA tool 

Kappa used for single level outcomes. ICC used for multilevel outcomes. 
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Using the Bland Altman method for repeatability no significant differences (mean of 

difference 0, SD 1.79, range +3, coefficient of repeatability 3.59, limits of agreement + 

3.59) were found between the total KICA-Cog scores collected by the two raters (see 

Figure 14).  

 

Figure 14.  Difference plotted against mean of initial total KICA-Cog scores 

 of two raters  
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At the end of the validity study three questions were deleted from the KICA-Cog 

subsection as good vision was required for these tasks resulting in limited acceptability 

of the items. The deleted items included an attention task based on a cancellation test 

where participants had to delete seven inverted boomerangs out of 70; gnosis (4 

superimposed sketch diagrams from Zann 1994) and a simple copying task (2 

intersecting single lined boomerangs).  
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When the three questions not included in the final KICA were deleted (crossing out 

upside down boomerangs, gnosis and copying boomerang task), the new total KICA-

Cog scores were re-examined. The total mean difference was -0.21, SD 2.4, range + 5, 

coefficient of repeatability 4.71, and limits of agreement -4.92, 4.5. Two of the 14 

participants had total scores that differed significantly between the two raters (see 

outliers in Figure 15). 

 

Figure 15.  Difference plotted against mean of final total KICA-Cog  

scores of two raters  
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KICA-IQ 

 

The kappa values and intra-class correlations of the 13 informant cognitive (KICA-IQ) 

questions ranged from poor (ICC=0.07, p=0.56) to excellent (ICC=0.93, p=0.00), with 

the ‘changing story’ and ‘forgetting what happened yesterday’ questions having the 

poorest reproducibility (see Table 15). The total informant score showed no systematic 

difference between the two raters, with a mean difference of 0.07 (SD= 1.77).  

 

Table 15.  Inter rater reliability results for KICA-IQ 

 

KICA-IQ Questions ICC Significance 

1.    Forgetting a lot 0.81 <0.001 

2.    Forget where keeps things 
#
 0.93 <0.001 

3.    Forget names of family 0.59 0.06 

4.    Trouble finding words
#
 0.77 0.01 

5.    Talking more language
#
 *  

6.    Talk about long time ago
#
 0.73 0.01 

7.    Forget happened yesterday 0.07 0.56 

8.    Forget where is now *  

9.    Say same thing over & over 0.89 <0.001 

10.  Walk away and lost *  

11.  Remember pension week 0.79 <0.001 

12.  Changing story
#
 0.32 0.25 

13.  Wrong Aboriginal way 0.59 0.06 

 

ICC used due to multi level outcomes  

#    
Question is no longer in the present tool. 

*  Unable to calculate because of empty cells: 

Ques. 5 -   response identical for 14/14 subjects 

Ques. 8 -   response identical for 14/14 subjects 

Ques. 10 - response identical for 13/14 subjects 
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Using the Bland Altman method for repeatability, one of the 14 participants had a total 

score that differed significantly between the two raters (see outlier in Figure 16). The 

coefficient of repeatability was 3.54, limits of agreement -3.47 to 3.61, and range -3, 4.  

 

 

Figure 16.  Difference plotted against means of total KICA-IQ scores of two raters 

and limits of agreement 
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KICA-EQ 

 

The intra-class correlations of the 10 KICA-EQ questions ranged from poor (ICC=0.21, 

p=0.31) to excellent (ICC=0.91, p=0.00) (see Table 16). The total KICA-EQ score 

showed no systematic difference between the two raters, with a mean difference of -.21 
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(SD=1.59). The internal consistency of the KICA-EQ questions was Cronbach’s alpha = 

0.66. 

 

Table 16.  Inter-rater reliability results for the KICA-EQ questions 

 

KICA-EQ questions ICC Significance 

1. Feeling good *  

2. Worry about things 0.91 0.00 

3. Do things that make you happy *  

4. Feel grumpy 0.21 0.30 

5. Feel lazy 0.59 0.04 

6. Have a good sleep at night *  

7. Sleep too much during the daytime 0.63 0.03 

8. Eating well *  

9. Forget things 0.21 0.31 

10. Still thinking straight *  

 

  ICC used due to multi level outcomes 

  *Unable to calculate because of empty cells: 

   Ques. 1 -   response identical for 14/14 subjects 

   Ques. 3 -   response identical for 12/14 subjects 

   Ques. 6 -   response identical for 14/14 subjects 

   Ques. 8 -   response identical for 13/14 subjects 

  Ques. 10 - response identical for 14/14 subjects 

 

Using Bland Altman method for repeatability one outlier was found (coefficient of 

repeatability 3.19, limits of agreement -3.39 to 2.98, range -3, 3). See Figure 17. 
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Figure 17.  Difference plotted against means of total KICA-EQ scores of two raters 

and limits of agreement 
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KICA-IEQ 

The kappa values of the 16 emotional well-being informant (KICA-IEQ) questions 

ranged from good (ICC=0.59, p=0.02) to excellent (ICC=1.00, p=0.00) (see Table 17). 

The total KICA-IEQ score showed no systematic difference between the two raters, 

with a mean difference of -0.214 (SD=1.27). The internal consistency of the KICA-IEQ 

questions (family history and time of onset questions omitted) was Cronbach’s alpha = 

0.74. 
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Table 17.  Inter rater reliability results for KICA-IEQ questions 

 

KICA-IEQ questions Kappa Significance 

1. Happy most of time 1.00 0.00 

2. Sad most of time *  

3. Lazy/slack 0.59 0.02 

4. Sleeping well at night 1.00 0.00 

5. Sleeping all the time *  

6. Eating well 1.00 0.00 

7. Growling a lot 1.00 0.00 

8. Laugh for no reason 1.00 0.00 

9. Blame for no reason 0.63 0.01 

10. See things that aren’t there *  

11. Hear things that aren’t there *  

12. Frightened of people 1.0 0.00 

13. Hit for no reason 1.0 0.00 

14. Onset of changes *  

15. Family history- alive 1.0 0.00 

16. Family history- passed away 1.0 0.00 

  Kappa used as single level outcome (0, 1) 

  * Unable to calculate because of empty cells: 

                         Ques. 2 -  response identical for 14/14 subjects 

                         Ques. 5 -  response identical for 14/14 subjects 

                         Ques. 10 - response identical for 12/14 subjects 

                         Ques. 11 - response identical for 14/14 subjects 

                         Ques. 14 - response identical for 10/14 subjects 
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Using the Bland Altman method for repeatability one of the 14 participants had total 

KICA-IEQ scores that differed significantly between the two raters (coefficient of 

repeatability 2.54, limits of agreement -2.75 to 2.33, range -4, 1). See Figure 18. 

 

 

Figure 18.  Difference plotted against means of total KICA-IEQ scores of two 

raters and limits of agreement 
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3.2.5 Validity Study General Results  

Seventy participants from two remote towns and 15 remote Aboriginal communities 

were systematically assessed with the KICA-Cog by the candidate and by the 

geriatrician. Their mean age was 72.0 (SD=9.1) years and 40 (57.1%) were female. 



 131 

Carers or family members providing the informant history were predominantly adult 

children (17; 24.3%) or spouses (13; 18.6%), with siblings (8; 11.4%), grandchildren (9; 

12.9%), nieces and nephews (9; 12.9%), formal carers (9; 12.9%) and others accounting 

for the rest (5; 7.1%). 

 

The majority of informants were women (54; 77.0%). Forty-three (61.4%) subjects had 

received no formal education. Interpreters were used in 32 (45.7%) of the interviews 

and 21 different languages were noted as the “language the person felt most comfortable 

speaking”. 

 

The mean KICA-Cog scores of those with dementia and cognitive impairment not 

fulfilling criteria for dementia (CIND) were different to those with no cognitive 

impairment (see Table 18). However apart from the mean age of those with CIND there 

were no significant differences in age, gender or schooling for those with differing 

diagnoses (see Table 18). 

 

Table 18.  Differences in demographic features and cognitive scores between 

Normal, Dementia and Cognitive Impairment not Dementia (CIND) groups. 

 Normal 

N =32 

* Dementia 

N = 27 

p value 

 

*CIND 

N = 11 

p value 

Age  

(mean (SD)) 

73.6 (8.2) 70.7 (8.1) 0.29,   

t=1.4 

70.9 

(13.5) 

0.04, 

t=0.8 

Gender 

(%women) 

18 (56.3) 18 (66.6%) 0.43,  

χ
2 

= 0.67 

4 (36.4 %) 0.26, 

χ
2
=1.3, 

No schooling(%) 18 (56.3%) 19 (70.4%) 0.19,  

χ
2 

= 1.76 

6 (54.5%) 0.92, 

χ
2
=0.1, 

KICA-Cog score 

(mean SD)  

(maximum 39) 

36.2 (2.5) 23.9 (9.7) <0.001, 

t=6.9 

31.5 

(3.98) 

<0.001, 

t=4.47 

*Results compared to normal control group  
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Using DSM-IV criteria, 32/70 participants (44.3%) had no obvious cognitive 

impairment, 27/70 (38.6%) had dementia (9 Alzheimer's, 5 alcohol-related, 3 vascular, 

2 multiple etiology, 2 “other” dementia, and 6 dementia not otherwise specified), and 

11/70 (15.7%) had CIND. CIND included DSM-IV categories of “amnestic disorders” 

and “cognitive disorders not otherwise specified”.  

 

3.2.6 KICA-Cog Validity Results 

The initial KICA-Cog contained 19 questions with a maximum score of 46. The area 

under the ROC curve was calculated for comparison between the normal and those with 

dementia. This was 0.94 (95% CI 0.87-1.02) (see Figure 19), with a sensitivity of 89% 

and specificity of 91% and a cut-off score of 36/37 out of a possible 46.  

 

Figure 19.  ROC Curve for initial KICA-Cog section 
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Following the removal of the three questions from the initial KICA-Cog the final 

KICA-Cog questions were reanalysed. Internal consistency for the KICA-Cog, as 

assessed by Cronbach's alpha, was 0.87. With a cut-off score of 31/32 out of 39, the 

sensitivity was 90.6% and specificity 92.6% for the diagnosis of dementia compared to 

no cognitive impairment (see Table 19). The area under the ROC was 0.949 (95% CI 

0.883, 1.016) (Figure 20).  

Table 19.  Sensitivity and specificity values for final KICA-Cog score 

 

Cut point Sensitivity (%) Specificity (%) 

27/28 74.1 96.9 

29/30 77.8 96.9 

30/31 81.5 96.9 

31/32 92.6 90.6 

32/33 96.3 84.4 

33/34 96.3 71.9 

34/35 96.3 65.6 

 

Figure 20.  ROC Curve for final KICA-Cog section 
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Three items of the final KICA-Cog (pension week, recall and free recall, with discriminant 

factor coefficients of 0.34, 0.51 and 0.71 respectively) were able to successfully classify 

85.7% of participants as either having dementia or no cognitive impairment.  

 

3.2.7 KICA-IQ Validity Results 

The initial informant cognitive section (KICA-IQ) contained thirteen questions. The 

sensitivity was 80%, specificity 73% and the cut-off score of 5/6 out of a possible total of 

26 (see Table 20). The area under the ROC was 0.88 (95% CI 0.78, 0.97) (see Figure 21). 

 

Table 20.  Initial KICA-IQ sensitivity and specificity values with cut-off score 

KICA-IQ score  /26 Sensitivity Specificity 

4.5 0.88 0.67 

5.5 0.80 0.73 

6.5 0.68 0.83 

 

Figure 21.  ROC curve for initial KICA-IQ section 
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Five of the initial KICA-IQ questions were removed from the final KICA-IQ (forgets 

where keeps things, trouble finding words, talks about long time ago, talking language, 

changing story) due to poor acceptance by informants.  

 

The final KICA-IQ, consisting of eight questions (see Appendix II), had an internal 

consistency of alpha = 0.83, a sensitivity of 80% and specificity of 90% with a cut-off 

score of 3/4 out of a possible total score of 16 (see Table 21). The area under the ROC 

curve was 0.895 (95% CI 0.803, 0.988) - see Figure 22. 

 

Table 21.  Final KICA-IQ sensitivity and specificity with cut-off score 

KICA-IQ score  / 16 Sensitivity Specificity 

2.5 0.88 0.77 

3.5 0.80 0.90 

4.5 0.68 0.67 

 

 

Figure 22.  ROC curve for final KICA-IQ section 
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The most discriminant KICA-IQ questions for dementia versus normal cognition were 

‘Have you noticed that s/he is forgetting a lot of things?’ and ‘Does s/he forget what 

happened yesterday?’. These two informant questions correctly discriminated 80% of 

dementia cases using DSM-IV dementia consensus diagnosis. 

 

3.3 Discussion 

3.3.1 Principal Findings 

The KICA tool is a valid screening tool for dementia. The final KICA-Cog is made up 

of 16 questions with a maximum score of 39 (see Appendix II). The KICA-Cog assesses 

orientation, free and cued recall, language, verbal fluency, frontal executive function 

and praxis. Memory and language tests were facilitated by use of objects and pictures 

familiar in everyday life. Basic language concepts, praxis and comprehension included 

tasks that were similarly meaningful to the target population. The visual cued memory 

assessment enables the discrimination between encoding and retrieval deficits, and 

likely underlying diagnoses. A cut-off score of 31/32 out of 39 indicates possible 

dementia. Lower scores indicate increasing cognitive impairment. The KICA-IQ (see 

Appendix II) is made up of 8 questions with a maximum score of 16. A cut-off score of 

3/4 out of 16 indicates possible dementia. Higher scores indicate increasing cognitive 

impairment.  

 

The KICA is the first tool specifically developed and validated to assess cognitive 

impairment and dementia in older Indigenous Australians. The tool was developed with 

assistance from Indigenous community members and a wide range of service providers 

and accepted by participants. The results demonstrate that the cognitive subsections are 
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valid in this particular region, successfully discriminating between people with and 

without dementia. Other subsections of the KICA (medical history, smoking and 

alcohol, emotional well being, activities of daily living) were not validated but are 

useful in gathering information for diagnoses and service provision. The cognitive 

(KICA-Cog, KICA-IQ) and emotional well-being (KICA-EQ and KICA-IEQ) 

subsections of the KICA have good inter-rater and internal reliability.   

 

The KICA was developed for use by a range of health disciplines, is 

accessible and able to be used in most settings, and the costs for use are kept 

at a minimum. The KICA tool can be downloaded from the website 

(http://www.healthykimberley.com.au/chronicdisease.html) and the necessary items 

(comb, pannikin / cup, box of matches, plastic bottle with top, watch / timer for verbal 

fluency question) are used every day in remote communities and available in most 

remote community stores or clinics.  

 

 

3.3.2 Limitations 

The validation study had a relatively small sample size and participants with cognitive 

impairment were over-sampled, resulting from a deliberate attempt to obtain people 

with wide-ranging cognitive scores.  

 

The KICA-EQ and KICA-IEQ could not be validated as only low numbers of 

participants were diagnosed with depression and other behavioural and psychological 

symptoms of dementia; however as previously mentioned these KICA subsections were 

found to have good inter-rater and internal reliability. A study focussing on depression 
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in the elderly may be necessary in the future to be able to determine the validity of this 

subcomponent of the KICA. 

 

Lack of a “gold standard” in cognitive assessment for comparison is relevant in this 

setting. Standardised interview schedules used in other validity studies, such as 

CAMDEX (Roth et al. 1986) or AGECAT (Copeland et al. 1986), were reviewed but 

were not appropriate or culturally acceptable, with DSM-IV (APA 1994) and ICD-10 

(WHO 1992) criteria used for consensus diagnosis. 

 

 

3.3.3 Implications 

In any study of Indigenous people, it is important to consult with a range of community 

members and specialists to gain support and advice on how to develop appropriate 

questions for research instruments. Indigenous people are heterogenous and there is a 

need to trial tools with people from different areas, language groups, ages and levels of 

cognitive impairment. 

 

The KICA tool has good acceptability and robust psychometric properties that suggest it 

could be used in other remote areas of Australia and, perhaps, items could be adapted to 

other similar settings around the world. 

 

 

3.3.4 Future Research 

The KICA was tested in a diverse group of older people from many areas of the Kimberley. 

Further validation of the tool in another remote area of Australia is required, and this is 

addressed in Chapter 6. The complete KICA tool takes approximately 45 minute complete, 
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with the KICA-Cog subsection taking approximately 30 minutes of this time. This may 

prohibit its use by some health professionals who do not often have this amount of time 

available with a patient. A short version of the KICA-Cog needs to be developed to ensure 

that a valid cognitive screen is available for these health professionals.  This issue is 

addressed in Chapter 7. 
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Chapter 4 The Prevalence of Dementia and Cognitive Impairment 

 

 

4.1 Introduction 

As discussed in Chapter 2, little is known about the prevalence of dementia in 

Indigenous Australians. The Indigenous Australian population, exposed to multiple 

environmental and endogenous insults, may potentially have a greater prevalence of 

cognitive impairment and dementia than the non-Indigenous population. The aim of this 

study was to determine the prevalence of dementia and cognitive impairment amongst 

Kimberley Indigenous Australians. 

 

 

4.1.1 Community Background 

In each community involved in the prevalence study meetings were held with the 

council and elders to document a short history of their community and to revise 

information that had been previously collected from a review of the literature. Approval 

was given to include the information in this thesis. For the location of each community 

see Map 4. 

 

Wirrimanu (Balgo) community, previously known as Balgo mission, was established in 

1942 by the Catholic Church. The Balgo mission was shifted to its present site in 1965 

due to the need for a permanent water supply. Balgo mission became Balgo community 

in 1979, and was incorporated as Wirrimanu community in 1985. It is located 260 km 

south of Halls Creek on the northern edge of the Great Sandy Desert and on the western 

edge of the Tanami Desert. The community is located on Ngardi, Walmajarri and Jaru 

language country. Approximately 400 Indigenous people live in Wirrimanu, with 58 

over the age of 45yrs and 23 over 65 years (ABS 2007d). Although the main language is 
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Kukatja, people from many different language groups live at Wirrimanu community, 

including Kukatja, Walpiri, Jaru, Pintipi, Ngardi, Walmajarri and Wangkajunga people. 

Businesses include Wirrimanu store and Warlayirti Art and Culture Centre. The primary 

sources of income are CDEP (see Chapter 1), social security benefits and art sales. 

There is kindergarten to secondary schooling and an adult education centre. The health 

services include a KAMSC clinic and Palyalatju Maparnpa Cultural health clinic as well 

as visiting WACHS-K allied health, mental health and aged care services. The remote 

HACC service operates irregularly. 

 

Junjuwa, a community of approximately 450 people, was established from 1974 to 1976 

(Hames Sharley 2004a). Community numbers vary with ABS (2007e) reporting that 

277 Indigenous people live in Junjuwa, with 55 over the age of 45 years and 22 over the 

age of 65 years. Junjuwa is located in the Fitzroy Valley, 2 km from the town of Fitzroy 

Crossing in the traditional area of the Bunuba people.  Junjuwa was originally founded 

in the 1960s as a United Aborigines Mission for all Fitzroy Valley language groups; 

however following the equal wage decision in the late 1960s the mission was closed in 

the 1970s and the community was established at its present site (Kouris-Blazos 2000). 

Due to the formation of new communities and outstations many community members 

from other language groups have left the community and it now has a Bunuba majority. 

Other language groups residing in the community include Walmajarri and 

Wangkatjunga. There is no operating community store and the remote HACC operates 

irregularly. The Junjuwa clinic is no longer operating, with Fitzroy Valley Hospital 

providing health care. The main income sources are CDEP and the pension. 

 

Looma community is located 120km south east of Derby town, situated in Nyikina 

language country. There are three main language groups: Nyikina, Walmajarri and 



 143 

Mangala. Looma community was established in 1973 and New Looma (an area next to 

old Looma where mostly Nyikina language people live) was established in the early 

1990s. The community reports that the total population is between 300 and 400 people, 

and ABS (2007f) reports there are approximately 64 people over the age of 45 years and 

11 over 65 years. Looma has a Kimberley Health Service population health clinic with 

two Aboriginal health workers, two nurses and an administrator. The community 

receives weekly visits from the Derby Health Service doctor and the remote HACC is 

operational. There is a community store, caravan park and workshop. The primary 

income is from CDEP and social security. Other income is derived from government 

sectors such as the school and clinic. The elders teach language at the school. 

 

Mowanjum community is located ten kilometres south east of Derby town and is 

situated in Nyikina language country. The 2006 census reported the population of 

Mowanjum is 259 people with 34 aged above 45 years and 9 over 65 years (ABS 

2007g).  The community office in 2006 reported 239 people live in the community. 

Worrorra, Ngarinyin and Wunambul language people were moved to Old Mowanjum 

(established by the Presbyterian church) from their traditional country in 1957, and 

when the airport expanded in the mid 1970s the community was moved to its present 

site in the Nyikina language area. Native title was granted to Worrorra, Ngarinyin and 

Wunambul people in 2003 for their traditional lands, through the Wandjina Wunggurr 

claim. Mowanjum has a population health clinic with one health worker and one nurse 

and a weekly visit from the Derby Health Service doctor. Many residents visit the 

Derby Aboriginal Health Service (DAHS) clinic in town. There is a community store 

and an art centre. The primary income is from CDEP, social security, art and the 

pastoral industry. The community-based pensioner units are run by the Indigenous 
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remote HACC coordinator and staff who provide meals, transport and activities of daily 

living assistance as required.  

Ardyaloon (One Arm Point) community is located on the north-eastern point of the 

Dampier Peninsula and is 230 km by road to Broome. It was settled permanently as an 

Aboriginal community in the early 1970s with people from surrounding areas including 

Sunday Island mission, Broome and Derby. The language groups are primarily Bardi 

and Jawi. Bardi-Jawi native title exists for the mainland area and surrounding waters. 

The Bardi and Jawi people are known colloquially as ‘saltwater people’ with a primarily 

seafood diet including fish, turtle, mudcrabs and dugong. The 2006 census reports that 

there are 182 people in the community, with 27 Indigenous residents aged 45 years and 

above and 9 aged over 65 years (ABS 2007h). Income is mainly derived from CDEP 

and social security, the community store, Kooljamon Resort, Aquaculture centre and 

seasonal trochus shell picking. The clinic is run by Kimberley Population Health and 

staffed by two full time registered nurses, one Aboriginal health worker and one driver. 

A doctor visits once a fortnight from Derby Health Service by plane and once a week 

from KAMSC in Broome. There is a school and an adult education centre. The elders 

teach language at the school. There is no remote HACC operating. 

 

Warmun community is located on the Great Northern Highway between Halls Creek 

and Kununurra in the Shire of Halls Creek. It is located in the Kija language area. 

Following the pastoral industry award wage decision in 1967, when people were 

displaced from surrounding stations, they established the Warmun community at Turkey 

Creek. Currently there are approximately 194 (ABS 2007i) Indigenous people living in 

Warmun community. Approximately 45 people are aged 45 yrs and above and 23 aged 

over 65 years (ABS 2007i). Also supported by Warmun are Frog Hollow (80 people), 

Bow River (80 people) and Crocodile Hole (10 people) communities (EHNCC 2005). 
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Income is primarily derived from CDEP, the pension, Warmun Art Centre sales and 

Argyle Diamond Mine employment. Turkey Creek Roadhouse is partly owned by the 

community. There is a community run hostel within Warmun, the only accredited 

Aboriginal community-based hostel in the Kimberley. Additionally meals, showering 

assistance and day services are provided to HACC eligible community members by the 

hostel staff. The Warmun community clinic has three full time nurses, one health 

worker and a receptionist, and a weekly visit from a Kununurra-based doctor.  There is 

a primary and secondary Catholic school for students in years 1 to10. 

 

Derby is a town of 2830 people, with 40% of the population being Indigenous (ABS 

2007j). It has 246 Indigenous people over the age of 45 years and 87 over the age of 65 

years (ABS 2007j). Derby town is located in the Nyikina language area and was first 

developed as a townsite in 1883, with the old jetty built in 1885 to service the pastoral 

and later the mining industry. The town is remote at about 2,800 km from the state 

capital city of Perth; with the airline service running between the two once known as the 

world’s longest passenger airline route. Derby health-related organisations including 

Derby Health Service, Derby Aboriginal Health Service and the regional Royal Flying 

Doctor Service provide services to the town and many remote communities. Derby 

HACC provides services to people in Derby town and day centre services for Derby and 

Mowanjum community. A Kimberley Aged and Community Services Aged Care 

Assessment Team representative is based in Derby and services the town, nearby 

communities, Gibb River Road communities and Fitzroy Valley communities. The 

Numbala Nunga Nursing home was until recently the only nursing home in the 

Kimberley. Numbala Nunga and Ngamang Bawoona frail aged hostel are based in 

Derby. Karmulinunga, Budulah, Burrinunga and Djimund Nguda are Aboriginal 

communities located within Derby. 
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Map 4.  Location of Aboriginal communities in prevalence study 

(Original Map from Department of Indigenous Affairs 2006) 
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     Mowanjum community 
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     Wirrimanu (Balgo) community 
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4.2 Methods 

4.2.1 Ethics Approval 

As with the validation stage described in Chapter 2, ethics approval was gained from 

Western Australian Aboriginal Health Information and Ethics Committee (WAAHIEC) 

and the University of Western Australia Ethics Committee for Human Research. Annual 

reports were sent to the Human Research Ethics Committee and ethics approval was 

sought and gained from WAAHIEC to publish articles related to the study. The 

NHMRC criteria for Indigenous health and medical research NHMRC (2007) discussed 

in Chapter 2 were incorporated into, and met by, the project. These included broad 

community consultation prior to the fieldwork process with ongoing feedback, 

employment of community members to encourage community involvement in the 

project and the respect of workers and participants through ongoing consultation and 

cultural safety. Factors such as working with the community to provide training, 

mentoring and support for local people, as well as improving service provision and 

coordination between agencies were key ingredients incorporated into the study.  

 

Community consultation occurred at the remote community level with councils, 

interested elders and community members, CDEP coordinators and administrators. 

Council approval was obtained from each community. This involved contacting the 

community via phone and organising a day to speak to interested council members and 

the chairperson. An information sheet was sent to the community with a consent form 

attached. Researchers visited each community to discuss the project with the council. 

The consent form was signed and/or verbal consent was given. An outcome of 

community consultation was the employment of female and male community workers 

from each community.   In each community local male and female Indigenous workers 
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were provided with training and employed for the duration of the project in their 

community with CDEP topped up to meet the pay scale of HACC coordinators in 

remote communities. During the community approval visit, researchers visited CDEP 

coordinators to discuss the employment and training of workers through this 

programme. Depending on the interests of the community workers they were 

encouraged to apply for further training. For Derby town (Nyikina language country) a 

letter was written to the Nyikina council about the study and the candidate met with the 

chairman and vice chair to discuss the study, and gained their approval. Advice was also 

sought from the Nyikina chairman and vice chair for the study logo. It was 

recommended that since many communities were to be involved in the study it should 

not contain the dreaming/totem of any one community or language group. A fire was 

decided upon as it has healing properties for older Indigenous people in the Kimberley 

(see Figure 23); however is not the dreaming of any Kimberley groups. 

 

Figure 23.  Study logo 

 

 

 

 

Ongoing consultation also occurred with local services such as Kimberley Aboriginal 

Medical Services Council (KAMSC), Kimberley Aged and Community Services (KACS), 

Kimberley Population Health (KPHU) clinics and Kimberley Interpreting Service (KIS) 
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which assisted with the acceptance of the study around the region and enabled referrals to be 

made to health professionals and support services, providing benefits to both participants and 

service providers. The KAMSC council approved the validation and prevalence studies in 

April 2002. A further letter was written to the KAMSC chairman and council members in 

May 2004 prior to the commencement of the prevalence study to feed back the results of the 

validation study (Chapter 3) and to confirm the plans for the prevalence study. Progress 

reports were provided to the KAMSC council. New interpreters were recruited through the 

project in communities where no trained interpreters were present. As part of working with 

the Kimberley Interpreting Service (KIS) three letters were written to support of the 

continuation of funding for the KIS. KPHU clinics situated in the sampled communities were 

visited prior to beginning fieldwork to discuss the project and received their support. 

Following the KICA reviews reports were written on all participants to feed back results to 

the clinics. Clinic staff then followed up the participants’ health concerns. For example 

participants who stated in the KICA that they had poor vision had their names placed on a list 

by the clinic nurse / health worker for ophthalmologist review. With consent from the 

participants, referrals were written to other services when required, including occupational 

therapy, physiotherapy, continence nurse, ACAT and HACC. 

 

Informed consent was sought from and provided by each participant. It was made clear to 

community members that participation in the study was not compulsory and that they could 

stop during the assessment at any time. The coversheet to the consent form described the 

purpose of the study and contained information about dementia (see Appendix IV). The 

information on the cover sheet was read to participants by the researchers with the use of 

interpreters when required. The cover sheet was given to each participant or, in cases where 

they were not literate, to the informant or a literate family member. The consent form was 

read to participants with the assistance of interpreters (see Appendix IV).  When participants 
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were unable to sign their name they signed with a cross. In cases when the participant was 

known to have dementia or cognitive impairment and was not able to provide informed 

consent, their relative or carer either co-signed or signed in their place.  The researcher also 

signed the consent form to indicate that they had explained the purpose of the study to the 

participant. The importance of confidentiality was emphasised in each training session with 

community workers and interpreters. 

 

 

4.2.2 Study Design 

This was a cross-sectional design study separated into five stages. The first stage was the 

approval and consultation phase.  The second stage was the sampling and screening phase in 

which the KICA, a locally developed, culturally appropriate cognitive assessment tool (see 

Appendix II) was used to screen participants. The third stage involved the assessment of 

participants by a geriatrician, old age psychiatrist or remote community doctor blinded to the 

KICA results. The fourth stage consisted of forwarding the assessment for consensus 

diagnoses by two other geriatricians or psychogeriatricians. The consensus diagnoses were 

used to determine whether the participant had dementia, cognitive impairment not fulfilling 

criteria for dementia (CIND) or no cognitive impairment. The final stage involved feedback 

and education to the communities and relevant stakeholders, with approval to disseminate 

results. 

 

Ms Anna Dwyer was employed as a project officer for the prevalence study. Ms Dwyer is a 

local Indigenous woman from Bidyadanga community with a background in linguistics who 

assisted the candidate with all areas of the prevalence project. The candidate trained and 

supervised Ms Dwyer and casual staff (Indigenous community workers and interpreters). The 

project was based in Derby, where Ms Dwyer and the candidate shared an office provided by 
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the Derby branch of Kimberley Aged and Community Services. The candidate was directly 

involved in conducting all stages of the study, including staff employment and training, 

community approval, education and feedback, data collection in the town and all remote 

communities, planning and organisation of specialist visits and reviews, statistical analyses 

and report writing.  The candidate was supervised by Dr Dina LoGiudice, Prof Leon Flicker 

and Dr David Atkinson (co-chief investigators and Ph.D. supervisors). 

 

 

4.2.3 Sampling Strategy 

Ideally, to obtain the best statistical estimate of dementia in the Kimberley Indigenous 

population a random sample of all Indigenous people (n=2139, ABS 2007k) over the age 

of 45 years in the region would have been completed.  However this would have required 

a comprehensive sampling frame for this region, none of which existed. Other prevalence 

studies have used the electoral roll for this purpose (Anstey et al. 2007, Kumar et al. 

2005). This method was not possible as the Indigenous population is under-represented in 

the Australian electoral roll (Moorin et al. 2006) and there are no identifying questions to 

adequately determine if a person is Indigenous or non-Indigenous (Grove et al. 2003) (see 

Chapter 2). To complete a comprehensive population survey, over 200 remote Aboriginal 

communities and outstations, six towns and many workplaces such as cattle stations and 

mines would have had to be visited in this large (421,451 km
2
) and often inaccessible 

region. This was not feasible due to constraints on time, staff and other resources. An 

alternative sampling strategy was required.  

 

A stratified sampling frame needed to be developed with similar Aboriginal communities 

grouped together. Communities could then be selected from each group, ensuring diversity in 

the sample. A determined effort was made to find a system to group the communities in such 

a way that a range of language groups and different areas of the Kimberley were included in 
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the final sample. The first method trialled was to group communities based on location only 

(see Table 22). However in some communities the majority of the older people originated 

from different areas prior to the formation of the community (e.g. Mowanjum, Looma) or the 

majority of older people in communities in the one stratified group were from very different 

language groups (e.g. Bidyadanga and Ardyaloon, Warmun and Kalumburu), so this method 

may not have resulted in a sample that was an accurate representation of the region. 

Following discussions with the Kimberley Language Resource Centre it was decided that 

communities could be grouped by dominant language family (see Table 22). Language family 

is a term used for a collection of similar language groups that traditionally have often 

interacted, with each language family roughly corresponding to a different area of the 

Kimberley (coastal, river, ranges and desert). The languages and areas corresponding to each 

language family are described in Chapter 1. 

 

The inclusion criterion for communities in the sampling frame was that they had to contain 

more than 30 Indigenous people aged over 45 years. The population health (KPHU) census 

list (2003) which outlined the number of people in each community by age was used to 

roughly estimate the number of Indigenous people over 45 years in each community. This list 

was the best estimate available at the time, although it stated the total number of Indigenous 

people aged over 45 years in the Kimberley was 3,764 people, compared to 2,100 people as 

estimated in the ABS census (2007k). 64 remote communities were listed; 15 of these were 

reported to contain more than 30 people over the age of 45 years.  These 15 communities 

were stratified by the five language families.  As a coastal community was not sampled, 

Ardyaloon community (One Arm Point on the Dampier Peninsula) was included to ensure a 

mix of coastal, river, ranges and desert regions. With community approval, all eligible 

Indigenous people over the age of 45 years living in each sampled community were 

approached and asked to participate in the study. Town participants were sampled from 
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Derby, one of the larger towns in the region, where the study was based. One third of Derby’s 

eligible population was randomly sampled and approached to take part in the study. The 

sampling frame for remote communities was developed to ensure effective coverage of all 

language famlies in the region. The addition of a coastal community and the small numbers in 

each cluster resulted in a lack of random sampling within language family clusters for remote 

communities, reducing the generalisability of the results. 

 

Table 22.  Sampling frames: Kimberley communities with >30 indigenous 

community members aged over 45 years grouped by language family versus 

location 

 

Communities grouped by language family 

(Final sampling frame) 

Communities grouped by location 

(not used) 

Nyulnyulan Family 

Lombadina  

Ardyaloon (One Arm Point) 

Beagle Bay  

Looma  

West Kimberley 

Lombadina  

Ardyaloon (One Arm Point) 

Beagle Bay  

Bidyadanga   

Jurrakan Family 

Warmun 

 

East Kimberley 

Warmun  

Oombulgurri   

Kalumburu   

Bunuban Family 

Junjuwa  

 

Fitzroy River 

Junjuwa  

Noonkanbah  

Bayulu  

Pama-Nyungan Family 

Bidyadanga  

Wirrimanu (Balgo)  

Bayulu  

Wangkatjungka 

Noonkanbah  

Mulan 

Desert 

Wirrimanu (Balgo) 

Mulan 

Wangkatjungka 

Worrorran Family 

Kalumburu  

Mowanjum  

Oombulgurri  

Mix 

Mowanjum   

Looma  
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4.2.4 Participants  

The target sample size of 400 was based on an expected prevalence rate of dementia of 

10% to achieve a standard error of 1.5%. All eligible Indigenous people from six remote 

communities and a simple random sample of one third of eligible Indigenous people in 

one Kimberley town were approached. To include possible early onset dementia and 

due to the early onset of other chronic diseases in this population (Chapter 1), those 

aged 45 years and over were included in the study.  

 

In addition to this age criterion, the inclusion criteria for the study were that the person 

was Indigenous, a resident of the sampled community or town, and consented to being 

part of the study. Community residency was defined as having lived within the 

community for 6 months or more during the previous 12 months.  People who would 

normally fulfil inclusion criteria but who were housed in residential care outside of their 

community were also approached. One nominated family member / carer for each 

participant took part in the assessment. Those who were acutely unwell were excluded 

from the study. Those who were unable to participate due to cultural reasons (such as 

being in sorry business following the death of a family member) were not approached to 

be part of the study. Community workers informed project staff of those who were 

unable to participate due to sorry business and although the number of people who fit 

this criterion was documented, they were not approached by researchers.  

 

 

4.2.5 Procedures 

Lists of community members were provided by the local health service in each 

community and updated by local Indigenous community workers. Community numbers 

were smaller than initial estimates, due to unrecorded deaths and Indigenous 
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misclassifications. One nominated family member / carer for each participant took part 

in the assessment. 

 

Twenty-two Indigenous community members were employed for the length of time that 

the study was conducted in their community, thirteen people in the role of community 

workers and nine as interpreters. Indigenous male and female community workers were 

employed in each community to assist the researchers (the candidate and project officer) 

with data collection. Edward Mungulu and Gabriella Dolby were employed as 

community workers and Heather Umbagai and Janet Oobagooma were employed as 

interpreters in Mowanjum community. Laurie Churnside and Lorna Hudson were 

employed as community workers and Tessa Green as an interpreter for Derby town. 

Laurie Churnside was also employed for a further two months to assist as an additional 

project officer. Darryl Isaac was employed to work with the men in Ardyaloon 

community (the female community worker resigned on the first day and the female 

Indigenous project officer completed assessments with female participants) with no 

additional interpreters required. Kevin Nungutcha and Charlene Carrington were 

employed as community workers and Rammel Peters, Eileen Bray, Henry AhChoo and 

Shirley Purdie were employed as interpreters for Warmun community.  Brenda Green 

and Wayne Milgin were employed as community workers and interpreters and Michelle 

Skinner was employed as an additional interpreter for Looma community. Gordon 

Oscar and Judith Brooking were community workers and interpreters for Junjuwa 

community. Ronald Mosquito and Melissa Sunfly were employed as community 

workers and interpreters and Ruth Nagomarra as an additional interpreter for Wirrimanu 

Community. 
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The community workers went through the community lists with the researchers during 

their first few days of training so that only people who met the inclusion criteria were 

approached to be part of the study. Community workers were trained and supervised in 

the use of the Kimberley Indigenous Cognitive Assessment (KICA), to detect cognitive 

impairment and systematically review medical, smoking and alcohol history, emotional 

well being and daily living skills through participant and informant reports. Interpreters 

were employed as required and provided with training specific to the task prior to 

assessments. If no trained interpreters were available in the community through 

Kimberley Interpreting Service (KIS), people with the necessary skills and interest were 

identified by council or community members and paid through KIS. Training involved 

dementia and KICA education, concentrating on the more detailed cognitive section. 

The interpreters were reminded not to assist the participant with tasks, for example the 

language comprehension task ‘First point to the sky and then point to the ground’. The 

use of local community workers and interpreters added to the acceptance of the study by 

community members and ensured that people were not approached when it was not 

acceptable for cultural reasons such as sorry time (mourning period). 

 

Prior to individual consent being sought the study was described to the participant and 

their family member by the community worker, through an interpreter if required. The 

community workers were assisted in this task by the candidate or the project officer. 

The candidate worked with the male community workers in assessing male participants 

and the project officer worked with the female community workers and female 

participants. This ensured that Indigenous staff did not have to talk to those participants 

who were a taboo relation (e.g. avoidance relationship of mother-in-law / son-in-law). 

Staff members were also more comfortable assessing participants of the same gender as 
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themselves, particularly when asking the more personal ‘activities of daily living’ 

questions.   

 

Following individual consent, each participant was asked where they would like to be 

assessed and asked to nominate a person who could act as their informant.  The 

informant was told that they would be interviewed separately afterwards. This allowed 

the informant to speak freely about any concerns and prevented them from assisting the 

participant with completing the KICA. Participants were then screened using the KICA, 

taking approximately 30 minutes, with additional input from a nominated family 

member / carer for the KICA informant section. 

 

The KICA tool is a valid screening tool for dementia. The cut-point of 31/32 out of a 

possible 39 on the KICA was thought to best discriminate between those with and 

without cognitive impairment (Chapter 2).
 
A visuospatial task worth one point (taking 

the KICA-Cog total score to 40) was added to the KICA survey tool for the prevalence 

study with the aim of investigating the task’s acceptance and validity. This task 

consisted of a jigsaw puzzle of a goanna, a task that many participants had difficulties 

with. This item was not included in the data analyses stage as it did not add any strength 

to the overall validity with a high number of incorrect responses (26%) from those with 

normal cognition. 

 

 Within 3 months of assessment a sample of participants were blindly reviewed by a 

specialist geriatrician (DL or LF), general practitioner (Wirrimanu doctor Dr Nicolette 

DeZoete) or old age psychiatrist (NL). The criteria for inclusion in specialist review 

were participants who had abnormal or borderline results on the cognitive subscale of 

the KICA (KICA-Cog) (score < 36 out of maximum score of 40), and a random sample 
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of 50% of subjects who scored 37 and 5% of those subjects who scored >37.  This 

ensured that all participants who had cognitive impairment were seen by these 

specialists and decreased the risk of workup bias.  DL assessed participants from Derby, 

Mowanjum, Warmun and Ardyaloon community. LF assessed participants from Derby 

and Junjuwa community. NL assessed participants from Looma community. ND 

assessed participants from Wirrimanu community. Each specialist also reviewed the 

respective informant who assisted with the KICA screen. 

 

The specialists conducted a clinical examination, took an informant history and 

reviewed medical records. The specialists documented other health concerns such as 

hypertension and diabetes. This assessment was independently evaluated by two other 

geriatricians / geriatric psychiatrists to reach a consensus diagnosis using DSM-IV 

(APA 1994) and ICD-10 criteria for research (WHO 1992) (see Chapter 2 for details). 

The consensus diagnoses were used to class participants as having no cognitive 

impairment, CIND or dementia. Those who scored above 36 on the KICA-Cog and 

were not sampled for a specialist review were classed as having no cognitive 

impairment. 

 

At the completion of the study in each community, a report was provided to that 

community’s council. Community results were presented to community councils and 

input and permission was sought and obtained to provide a copy of the community 

results to the community clinic staff and to include them in this thesis. 

 

Interested community workers were given details on the KAMSC Aboriginal Health 

Worker training course and the Kimberley Interpreting Service (KIS), and encouraged 

to apply for future training and employment opportunities. Out of the thirteen 
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community workers employed on the project one person was employed at their local 

clinic following the project, one person began the Aboriginal Health Worker training 

course, two were already training as Aboriginal Health Workers, and four enrolled for 

interpreting training through KIS. Training on how to use the KICA tool was provided 

to interested health staff in Ardyaloon, Wirrimanu, Looma and Warmun population 

health clinics by the candidate and the project officer. Derby Aboriginal Health Service 

(DAHS) staff members were provided with two formal training sessions on the KICA 

tool and KACS staff members were provided with KICA training sessions. Informal 

dementia education sessions were conducted with interested community members. 

 

 

4.2.6 Statistical Analysis 

Data were managed and analysed with the Statistical Package for Social Sciences 

(SPSS). Participant and community characteristics were determined. The prevalence of 

dementia and CIND in the total sample and in those aged 65 years and above was 

calculated. The prevalence rates of dementia were calculated by dividing the number of 

participants in each age group by the number of people with dementia in that age group. 

The participant characteristics and dementia rates for each community and town were 

also calculated. Characteristics and dementia rates of the community and residential 

care based samples were also determined. 

 

The prevalence ratios between the study sample and the overall Australian population 

were calculated and then age standardised.  The standard population used for 

comparison to the Indigenous sample was the Australian population in 2003 (ABS 

2004d) as used by AIHW (2006c). The number of Australian people with dementia in 

each age group in 2003 was obtained from AIHW (2006c). The AIHW (2006c) and 



 160 

ABS (2004d) data were used to determine the Australian dementia prevalence rates for 

each age group. The dementia prevalence ratio was determined by dividing the sample 

prevalence rate by the Australian prevalence rate in each age group and overall. The 

dementia prevalence ratio was then age standardised to determine whether results were 

affected by different age distributions between the two populations. Direct and indirect 

methods of age standardisation produced the same results. The indirect method of age 

standardisation was reported due to the relatively small study population and some 

uncertainty about the stability of prevalence rates (Kramer 1988).  The indirect method 

involved applying the Australian population age-specific dementia rate to the number of 

participants in the corresponding age group of the Indigenous sample. This gave the 

expected number of dementia cases in the sample if the Australian dementia rate 

applied. The actual (observed) number of dementia cases was compared to the expected 

number resulting in the standardised dementia ratio (Kahn & Sempos 1989).  

 

 

4.3  Results 

4.3.1 Participants 

All the communities that were sampled contained a health clinic. Following community 

approval each clinic, Derby Regional Hospital and KAMSC provided a list of 

Indigenous people aged 45 years and over in that community to researchers. These 

records were not completely accurate with a total of sixty of the people on the lists (17 

people out of those sampled on the Derby list, 21 on the Looma list, 6 on the 

Mowanjum list, 10 on the Ardyaloon list, 5 on the Warmun list and 1 on the Junjuwa 

list and none on the Wirrimanu list) either non-Indigenous, deceased, transient workers 

or having left the community. This information was fed back to the corresponding 

health service. The Ardyaloon community worker identified four people in his 
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community that were involved in sorry business and could not be approached during the 

time the researchers were in the community. 384 people were approached to participate 

in the study. Refusal rates were low overall at 5.5% (21), varying from 0% to 8.8% in 

the communities and 7.5% in the town studied. There were six refusals out of the 80 

people approached (7.5%) in Derby town, zero refusals out of 45 (0%) in Mowanjum, 

five out of 67 in Looma (7.5%), three out of 34 (8.8%) in Ardyaloon, three out of 51 

(5.9%) in Warmun, three refusals out of 54 (5.6%) approached in Junjuwa and one out 

of 53 approached (1.9%) in Wirrimanu. Reasons for refusals were being too busy, 

unwell or not interested in being involved. Three hundred and sixty-three participants 

were assessed with the KICA in total. 

 

Of the 363 participants, 165 met criteria (see section 4.2.5, Procedures) for specialist 

review. 17 participants were unable to be found in the community at the time of 

specialist assessment, and one person died prior to assessment by the geriatrician. 

Therefore 147 participants and their informants were reviewed directly by the 

geriatricians / psychiatrist, with the other 18 participants reviewed through informant 

report. These 18 participants had KICA-Cog scores ranging from 32 to 37 on the KICA; 

11 (61%) were aged 45-59 years, 3 (17%) were aged 60-69 years and 4 (22%) were 

aged 70-79 years; 12 (67%) were male; and they were spread across all remote 

communities. 

 

The mean age of the participants was 60.7 years (SD 11.9), with an age range of 45 to 

96 years.  55% of participants were female.  Overall, the group had poor education, with 

40% of participants having never received any form of schooling (see Table 23). 

Twenty different Aboriginal languages were spoken by participants. Thirty-seven 

participants (10%) were living in residential care.  



 162 

Table 23.  General characteristics of the 363 Indigenous subjects over the age of 45 

years sampled. 

 

 

 

 

The proportion of participants aged over 70 years was 27%. Warmun had the highest 

percentage of participants in this age bracket at 44% (21 participants) and Junjuwa had 

the lowest at 16% (8 participants) (see Table 24).  The average age of participants from 

Mowanjum community was 57 years, Junjuwa 57 years, Wirrimanu (Balgo) 59 years, 

Derby 60 years, Ardyaloon 62 years, Looma 64 years and Warmun 66 years of age. 

 

Table 24.  Age group distribution and number of participants in each community 

Age 

(yrs) 
Derby Balgo Junjuwa Looma Mowanjum Ardyaloon Warmun Total 

45-59 0.60 

(44) 

0.65 

(34) 

0.63 

(32) 

0.40 

(25) 

0.69 

(31) 

0.39 

(12) 

0.35 

(17) 

0.54 

(195) 

60-69 0.12 

(9) 

0.17 

(9) 

0.22 

(11) 

0.24 

(15) 

0.13 

(6) 

0.36 

(11) 

0.21 

(10) 

0.20 

(71) 

70-79 0.19 

(14) 

0.08 

(4) 

0.12 

(6) 

0.24 

(15) 

0.13 

(6) 

0.23 

(7) 

0.31 

(15) 

0.18 

(67) 

80+ 0.10 

(7) 

0.10 

(5) 

0.04 

(2) 

0.11 

(7) 

0.04 

(2) 

0.03 

(1) 

0.12 

(6) 

0.08 

(30) 

Total 1.00 

(74) 

1.00 

(52) 

1.00 

(51) 

1.00 

(62) 

1.00 

(45) 

1.00 

(31) 

1.00 

(48) 

1.00 

(363) 

Variable n (%) 

Age group 

- 45-59yrs 

- 60-69yrs 

- 70-79yrs 

- 80+ yrs 

 

195  (54) 

71  (20) 

67  (19) 

30    (8) 

Gender 

- male 

- female 

 

165  (45) 

198  (55) 

No schooling 144  (40) 
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350 informants were interviewed with the KICA. Thirteen of the 363 participants did 

not have informants available at the time of the KICA assessment; however all 165 

specialist reviews were conducted with informants.  The greatest proportion of 

informants was adult children of participants (36%), 5% were employed as formal 

carers and 2% were cousins of participants (see Table 25). Informants were more likely 

to be women (76%) than men and more likely to live with the participant (57%). 

 

Table 25.  Relationship of informants to participants 

 

Relation Number (%) 

child 127   (36.3) 

spouse 67   (19.1) 

brother/sister 43   (12.3) 

grandchild 29     (8.3) 

niece/nephew 22     (6.3) 

cousin 7     (2.0) 

formal carer 17     (4.9) 

other 38   (10.9) 

Total 350 

 

  

4.3.2 Prevalence and Types of Dementia 

KICA screening of the sample resulted in KICA-Cog scores ranging from 0 to 39 out of 

a possible 39, with a mean of 34.1, and standard deviation of 8.4 (see Figure 24). The 

25
th

 percentile of the KICA-Cog scores was 35 out of a possible score of 39, the 50
th

 

percentile was 37 out of 39 and 75
th

 percentile 38 out of 39. 58 participants scored <32, 

and 74 participants scored <34 out of a possible 39 in the KICA-Cog. As discussed in 

Chapter 2 a score of <32 out of 39 indicates possible dementia. 
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Figure 24.  Frequency of total KICA-Cog scores of participants (n=363) 
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165 cases (45%) were reviewed by specialist clinicians, as previously outlined. Of the 

124 subjects who scored 0 to 36 out of a possible 40 on the KICA-Cog, 45 (36%) met 

criteria for dementia and 26 (21%) met criteria for cognitive impairment not dementia 

(CIND). Of the 26 subjects who scored 37 on the KICA-Cog, one (4%) had CIND and 

none had dementia, and of the 15 who scored >37 and were referred to clinicians, two 

(13%) received the diagnosis of CIND and none of dementia (see Table 26). As 

discussed in Procedures (section 4.2.5) the goanna puzzle visuospatial task scores were 

removed from the KICA-Cog prior to data analysis, however at this stage of the study 

the task was still a part of the tool, hence the KICA-Cog scores used to determine those 

who were given a clinical review were out of 40.   

Table 26.  KICA-Cog total score and DSM-IV dementia consensus diagnosis for 

participants reviewed by a specialist (n=165) 
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Those participants who did not qualify or were not sampled for specialist review (n= 

198) were classed as ‘no cognitive impairment’. This included 13 of the 26 (50%) 

participants who scored 37 on the KICA-Cog, and 185 of the 200 (92.5%) participants 

who scored 38 to 40 (see Table 27). 

 
 

Table 27.  KICA-Cog total score and DSM-IV dementia consensus diagnosis for all 

participants (n=363) 

   

 

As previously discussed both DSM-IV and ICD-10 criteria were used by two 

independent geriatrician and geriatric psychiatrists to determine consensus diagnoses. 

Using DSM-IV diagnoses the most prevalent type of dementia (n = 45) was ‘dementia 

not otherwise specified’ at 53% of dementia cases. Dementia of the Alzheimer’s type 

accounted for 24% of dementia cases, followed by vascular dementia (13%), alcohol 

KICA-Cog 

total score 
Dementia CIND 

No cognitive 

impairment 
Total 

0-36 45 26 53 124 

37 0 1 25 26 

38-40 0 2 13 15 

Total 45 29 91 165 

KICA-Cog 

total score 
Dementia CIND 

No cognitive 

impairment 
Total 

0-36 45 26 53 124 

37 0 1 38 39 

38-40 0 2 198 200 

Total 45 29 289 363 
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induced persisting dementia (4%), and dementia due to other general medical conditions 

(4%) (see Table 28).  

 

The DSM-IV diagnoses that were classed as CIND (n = 29) were primarily ‘cognitive 

disorder NOS’ (24 out of the 29 participants with CIND), followed by ‘amnestic 

disorder due to general medical condition’, ‘mental disorder due to general medical 

condition’, ‘mild mental retardation’, ‘alcohol related disorder NOS’ and 

‘schizophrenia, residual type’, with each of these diagnoses applying to 1 out of the 29 

participants classed as CIND (see Table 28). 

 

Table 28.  DSM-IV Consensus Diagnoses of sample 

 

DSM-IV Diagnoses N (%) 

No cognitive impairment 

– Reviewed by specialist 

 

  91  (25.1) 

– Not reviewed by specialist 198  (55.0) 

Dementia  

– Dementia not otherwise specified (NOS) 

 

  24    (6.6) 

– Dementia of the Alzheimer’s type, late onset, 

uncomplicated 

  11    (3.0) 

– Vascular dementia, uncomplicated     6    (1.7) 

– Alcohol induced persisting dementia     2    (0.6) 

– Dementia due to other general medical condition     2    (0.6) 

CIND  

– Cognitive disorder NOS   24    (6.6) 

– Amnestic disorder due to general medical condition     1    (0.3) 

– Mental disorder due to general medical condition     1    (0.3) 

– Mild mental retardation     1    (0.3) 

– Alcohol related disorder NOS     1    (0.3) 

– Schizophrenia, residual type     1    (0.3) 

Total 363 
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The ICD-10 consensus diagnoses corresponded well to the DSM-IV diagnoses. 

The most prevalent type of dementia was ‘unspecified dementia’ (53%). 

‘Dementia in Alzheimer’s disease with late onset’ accounted for 24% of 

dementia cases; however ‘dementia in Alzheimer’s disease, atypical or mixed’ 

accounted for a further 4% of dementia cases. This dementia type corresponded 

to ‘dementia due to other medical conditions’ or ‘dementia NOS’ by DSM-IV 

criteria. Vascular dementia accounted for 13% of ICD-10 dementia diagnoses. 

Alcohol-related dementia is not an ICD-10 diagnosis and these cases were 

diagnosed as ‘dementia in other specified diseases classified elsewhere’ (4%) 

by ICD-10 criteria (see Table 29).  

 

The ICD-10 diagnoses that were classed as CIND (n=29) were primarily types 

of ‘mild cognitive disorder (MCD)’ (69%), which included ‘MCD’, ‘MCD 

associated with a physical disorder’ and ‘MCD not associated with a physical 

disorder’. ‘Unspecified organic symptomatic mental disorder’ made up 14% of 

CIND ICD-10 diagnoses, followed by ‘unspecified mental disorders due to 

brain damage and dysfunction and physical disease’ at 7%. ‘Mild mental 

retardation with no or minimal impairment of behaviour’, ‘mental and 

behavioural disorders due to the use of alcohol (other persisting cognitive 

disorder, harmful use and withdrawal state)’ and ‘residual schizophrenia’ each 

made  up the same proportion of CIND diagnoses at 3% (see Table 29). 
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Table 29.  ICD-10 consensus diagnoses of sample 

ICD-10 Diagnoses N (%) 

No cognitive impairment 

– Reviewed by specialist 

– Not reviewed by specialist 

 

91  (25.1) 

198  (55.0) 

Dementia 

– Dementia in Alzheimer’s disease with late onset 

 

11    (3.0) 

– Dementia in Alzheimer’s disease, atypical or 

mixed 

2    (0.6) 

– Vascular dementia unspecified 6    (1.7) 

– Dementia in other specified diseases classified 

elsewhere 

2    (0.6) 

– Unspecified dementia (not sub-classified) 5    (1.4) 

– Unspecified dementia without additional 

symptoms 

16    (4.4) 

– Unspecified dementia, severe 3    (0.8) 

CIND  

– Mild cognitive disorder (MCD) (not sub-

classified) 

5    (1.4) 

– MCD not associated with a physical disorder 13    (3.6) 

– MCD associated with a physical disorder 2    (0.6) 

– Unspecified mental disorders due to brain 

damage and dysfunction and physical disease 

2    (0.6) 

– Unspecified organic symptomatic mental 

disorder 

4    (1.1) 

– Residual schizophrenia 1    (0.3) 

– Mild mental retardation with no or minimal 

impairment of behaviour 

1    (0.3) 

– Mental and behavioural disorders due to the use 

of alcohol (other persisting cognitive disorder, 

harmful use and withdrawal state) 

1    (0.3) 

Total 363 

 
  

 

According to both DSM-IV and ICD-10 consensus diagnoses the prevalence of 

dementia in this sample was 12.4% (95% CI 8.8%, 16.0%) (see Table 30) and 

the prevalence of dementia in those aged above 65 years was 26.8% (95% CI 
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17.8%, 35.8%). Cognitive impairment not fulfilling criteria for dementia 

(CIND) was found in 8ּ0% (95% CI 5.1%, 10.9%) (see Table 28). The 

prevalence of CIND in those aged over 65 years was 13ּ4% (95% CI 7.0%, 

19.7%). 

 

Table 30.  Prevalence of dementia, CIND and normal cognition in sample aged 

over 45 years 

 

Consensus Diagnosis Frequency Percent % 

Dementia 45 12.4 

CIND 29 8.0 

Normal cognition 289 79.6 

Total 363 100.0 

 

 

 

4.3.3 Prevalence of Dementia in Each Community 

6.5% of Ardyaloon participants had dementia, and 9.7% had CIND (see Table 31).  

In Derby the prevalence of dementia was 9.5% and CIND 10.8%. In Wirrimanu 

community 11.5 % of participants had dementia and 1.9% had CIND. 11.8 % of 

Junjuwa participants had dementia and 7.8% had CIND. 12.9% of Looma 

participants had dementia and 16.1% had CIND. 16.7% of Warmun participants had 

dementia, and none had CIND. 17.8% of Mowanjum participants had dementia and 

6.7% had CIND. 
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Table 31.  Consensus diagnosis in each community 

 

Community Dementia CIND Normal 

cognition 

Total 

Derby 7 8 59 74 

Wirrimanu 6 1 45 52 

Junjuwa 6 4 41 51 

Looma 8 10 44 62 

Mowanjum 8 3 34 45 

Ardyaloon 2 3 26 31 

Warmun 8 0 40 48 

Total 45 29 289 363 

 

4.3.4 Community Versus Residential Care Results 

As expected the age distributions of community and residential care participants were 

different (see Table 32). 35 participants lived in residential care as previously discussed. 

Five (14.3%) were in the 45-59 years age group, seven (20.0%) were in the 60-69 years 

age group, ten (28.6%) were in the 70-79 years age group and 13 (37.1%) were in the 80 

plus age group (see Table 32). 

 

Table 32.  Age distribution of community and residential care participants 

 

Community Residential care 

Age (yrs) 

N Distribution N Distribution 

45-59 190 0.58 5 0.14 

60-69 64 0.20 7 0.20 

70-79 57 0.17 10 0.29 

80+ 17 0.05 13 0.37 

Total 328 1.00 35 1.00 
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Male participants comprised 66% of the 35 participants living in residential care and 

43% of the 328 participants living in the community. 15% of Warmun participants lived 

in residential care (see Table 33) whereas only 3% of Ardyaloon participants lived in 

residential care. 

 

Table 33. Number and proportion of participants from each community living in 

residential care (%) 

  

 Derby Balgo Junjuwa Looma Mowanjum Ardyaloon Warmun Total 

Residential 

care 

5  

(7) 

4  

(8) 

4 

(8) 

9  

(14) 

5  

(11) 

1  

(3) 

7  

(15) 

35 

(10) 

Community 69  

(93) 

48  

(92) 

47  

(92) 

53  

(85) 

40  

(89) 

30  

(97) 

41  

(85) 

328 

(90) 

Total 74 52 51 62 45 31 48 363 

 

 

9.6% of the sample live in residential care (nursing home or hostel) (see Table 33). The 

prevalence of dementia in participants living in residential care was 73.5%. The 

prevalence of dementia in participants living in the community was 5.7% (see Table 

34).  

 

Table 34.  Consensus diagnosis for community versus residential care participants 

 

Consensus 

diagnosis 

Community Residential care Total 

Dementia 19    (6%) 26  (74%) 45   (12%) 

CIND  23    (7%) 6  (18%) 29     (8%) 

Normal cognition 286  (88%) 3    (9%) 289   (80%) 

Total 328 34 363 
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Dementia NOS comprised 53% of all DSM-IV dementia diagnoses in the participants 

based in the community and 54% of dementia diagnoses of participants in residential 

care (see Table 35). Alzheimer’s disease comprised 21% of dementia diagnoses in the 

community and 27% in residential care. Vascular dementia comprised 11% of all 

dementia diagnoses in the community and 15% of those in residential care participants. 

Alcohol type dementia comprised 11% of all dementia diagnoses in the community and 

0% in residential care, and dementia due to multiple aetiology was 5% of all dementia 

diagnoses in the community and 4% of those in residential care (see Table 35). 

 

Table 35.  Dementia subtypes for community versus residential care participants 

  

Dementia Community Residential care Total 

Alzheimer’s 4  (21%) 7  (27%) 11  (24%) 

Vascular 2  (11%) 4  (15%) 6  (13%) 

Alcohol 2  (11%) 0    (0%) 2    (4%) 

Dementia NOS 10  (53%) 14  (54%) 24  (53%) 

Multiple aetiology 1    (5%) 1    (4%) 2    (4%) 

Total 19 26 45 

 
 

 

 

4.4 Discussion 

4.4.1 Principal Findings 

This prevalence study has documented the serious, previously inadequately recognised 

Indigenous health problem of dementia that has major implications for future 

Indigenous health care in Australia. 

 



 173 

When the prevalence rate of the Indigenous sample (12.4%) was compared to the 

AIHW (2006c) Australian population estimate (2.4%) the prevalence of dementia in this 

Indigenous sample was 5.2 times greater (see Table 36).  

 

Table 36.  Numbers of people with dementia, prevalence rates and ratios against 

the general Australian population 

Dementia numbers (n) 

 

Dementia prevalence 

rates 
Age (yrs) 

Sample Australia Sample Australia 

Dementia 

prevalence ratio 

45–59 5 3600 0.026 0.001 26.0 

60–69 12 12,300 0.169 0.008 21.1 

70–79 11 49,700 0.164 0.043 3.8 

80+ 17 108,700 0.567 0.165 3.4 

total 45 174,300 0.124 0.024 5.2 

 

 

The differences between the age distribution of the study sample and the Australian 

population (ABS 2004d) were minimal (see Table 37) so when the dementia prevalence 

ratios were age standardised they remained the same (see Table 37). 

 

Table 37.  Age distributions of the Indigenous sample and general Australian 

population of KICA participants 

Indigenous sample Australian data (ABS 2004d) 

Age (yrs) 

Population Distribution Population Distribution 

45-59 195 0.54 3,864,203 0.53 

60-69 71 0.20 1,589,677 0.22 

70-79 67 0.18 1,167,857 0.16 

80+ 30 0.08 657,712 0.09 

Total 363 1.00 7,279,449 1.00 



 174 

The age distributions of the study sample and the Indigenous population of the 

communities involved in the study as recorded in the 2006 census (ABS 2007d-j) were 

also very similar. 35% of the study sample was aged over 65 years. 33% of the over 45 

Indigenous population (ABS 2007d-j) was aged over 65 years.  

 

When age standardised, the 45 to 59 year age group in the sample had 25.6 times the 

number of dementia cases than expected from the Australian population, and the figure 

for the 60 to 69 year age group was 21.1 times higher than expected (see Table 38). The 

70 to 79 year and 80 plus year age groups also had higher dementia numbers in the 

sample than expected at ratios of 3.8 and 3.4 respectively. As the 45 to 59 and the 60 to 

69 year age groups had substantially more dementia cases than expected, the gap in 

these age groups had the biggest influence on the overall standardised dementia 

prevalence ratio of 5.2.  

 

Table 38.  Sample population, non- standardised dementia rates and standardised 

dementia numbers and ratio 

Non-standardised dementia 

prevalence rates (%) and ratio 

Standardised dementia numbers 

and ratio 
Age 

(yrs) 
Sample 

(%) 

Australia 

(%) 
Ratio 

Observed 

(n) 

Expected 

(n) 
Ratio 

45-59 .026 .001 26.0 5 0.195 25.6 

60-69 .169 .008 21.1 12 0.568 21.1 

70-79 .164 .043 3.8 11 2.881 3.8 

80+ .567 0.165 3.4 17 4.950 3.4 

Total .124 .024 5.2 45 8.594 5.2 
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The prevalence of dementia amongst Indigenous Australians is substantially higher than 

generally found in non-Indigenous Australians and other populations of the developed 

and developing world (see Chapter 2).  

 

‘Dementia not otherwise specified’ was the most frequent dementia diagnosis in this 

study. As in Australia and studies in Western European countries, Alzheimer’s type 

dementia was more common than vascular type (Jorm et al. 1987, see Chapter 2). 

‘Alcohol induced persisting dementia’ (along with dementia due to other general 

medical conditions) was the least common type of dementia. This differs from the 

findings of the Zann (1994) report which stated that alcohol induced dementia was the 

primary dementia diagnosis in the Northern Queensland study and Pollitt’s (1997) 

comment that “some administrators of Aboriginal hostels reported to the author that 

most if not all of their residents with dementia were suffering from Korsakoff's disease” 

(p.157). 

 

Mowanjum community has the highest prevalence of dementia despite having the 

lowest mean age of participants and the highest proportion of participants in the 

younger (45-59 year) age group.  As previously discussed Mowanjum is located close 

to Derby town, with the majority of community members displaced from their 

traditional language area and food sources. When a group of overweight Mowanjum 

community members returned to their traditional areas and lifestyle for seven weeks in 

the 1980s some of the immense medical benefits recorded were weight loss and a 

marked fall in diabetes, hypertension and hypercholesterolemia (O’Dea 1984, see 

Chapter 1). However these benefits reversed upon return to the community, with its 

more sedentary lifestyle and distance from traditional food sources. Some strengths of 
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the community today include the functioning pensioner units, HACC services and a 

community-based clinic.  

 

The majority of those with dementia in the sample are residing in residential care 

(60%). There are a number of possible reasons for this. It may be due to other 

conditions resulting in admission to residential care and ‘ageing in place’, the late 

diagnosis of dementia and therefore a lack of early support for carers, the lack of 

dementia services available in the communities for people with dementia and their 

carers, and the debilitating affect of dementia on a person’s level of independence 

(Mathers et al. 1999). Warmun community had the highest percentage of participants 

living in residential care. Residential care participants originally from Warmun lived 

either at the Warmun aged care hostel or in town-based residential care. This is the 

only Aboriginal community in the Kimberley that contains an accredited residential 

care facility, enabling community members to benefit from care within the 

community, preventing many from having to leave their community and family 

supports. 

 

 

4.4.2 Comparison with Other Studies  

Few other studies have found such a high prevalence of dementia. One such study 

performed in an Arab community in Israel documented Alzheimer’s disease prevalence 

of 20.5%, similar to the overall dementia rate of 23.8% in this study, for the samples 

over the age of 60 years. Dementia in that study was also associated with no formal 

schooling (OR 9.0, 95% CI 4.4, 19.0). The authors hypothesized that environmental 

hardships may contribute to the high rate of dementia (Bowirrat et al. 2001).  

 



 177 

The dementia prevalence results for those aged over 65 years (27%) in this study were 

higher than those in the Northern Queensland report (20%, Zann 1994), however not 

significantly (95% CI 17.8, 35.8). This study had the benefit of a validated tool for 

Indigenous Australians (Chapter 3)
 
and a panel of specialist geriatricians and old age 

psychiatrists to confirm the diagnosis of dementia according to valid criteria.  

 

Our results further highlight the disparity between Indigenous and non-Indigenous 

communities; although a previous study found that there was no excess of dementia in a 

Canadian Indigenous community (Hendrie et al. 1993). The Canadian study had a 

relatively small sample size (n=198) and participants were community-based, whereas 

non-Indigenous controls included older adults living in residential care facilities. In 

addition, non-Indigenous Canadians over the age of 80 years were over-represented in 

the sample (Jervis & Manson 2002). This Indigenous Australian study included 

participants from the community and in residential care. If residential care participants 

had been excluded from this Kimberley-based study, the prevalence of dementia in the 

sample would be 5.7% rather than 12.4%. The overall Australian comparison rate 

(AIHW 2006c) was derived from a meta-analysis of European studies (Harvey et al. 

2003; Lobo et al. 2000) that similarly included participants from the community and 

residential care.  

 

The prevalence of dementia in study participants aged 65 to 89 years was visually 

compared to the Lobo et al. (2000) studies in Figure 25, illustrating that the prevalence 

in this group is considerably higher than that reported in the studies used to determine 

the prevalence of dementia in Australia. The Rotterdam study recorded the second 

highest prevalence of dementia in the 65 to 79 year age group, and the Italy (80 to 84 

year age group) and Spain Pamplona (85 to 90 plus year age groups) studies recorded 

the second highest prevalence of dementia in the oldest age groups. 
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Figure 25.  Prevalence of dementia showing Lobo et al (2000) studies and 

Kimberley Indigenous sample 
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Alzheimer’s type dementia was the most common form of dementia recorded in all of 

the studies in Lobo’s meta-analysis (see Figure 26). The Kimberley study had the 

highest rate of dementias that did not fulfil the criteria for Alzheimer’s or vascular type, 

presented as ‘other’ in Figure 26, much of which is likely to be due to diagnostic 

limitations as discussed below. The Italian study (Maggi et al. 1994) also recorded a 

high proportion of ‘other’ dementias, although not as high as in this study.  
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Figure 26.  Types of dementia (%) in Kimberley sample and studies in Lobo et al. 

(2000) meta-analysis 
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A paper describing the health conditions of Indigenous clients reviewed by the 

Kimberley Aged Care Assessment Team reported that 40% of clients had dementia 

(Bruce et al. 1998). As with this sample the most common cause of dementia that could 

be determined was Alzheimer’s disease (42%). Alcohol and head injury were grouped 

together and contributed to 29% of dementia diagnoses. 15% of the dementia diagnoses 

were caused by vascular dementia. However the age range of the clients was not clear 

and criteria for diagnoses were not standardised. 
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A large percentage of the participants in residential care had dementia (74%). A review 

of studies investigating the prevalence of dementia in residential care in Britain reported 

that between 33 and 78% of residents were diagnosed with dementia (Ineichen 1990).  

 

A review of local and international meta-analyses revealed that the AIHW (2006c) data 

are within the strata of the best quality literature. Additionally when the prevalence 

results from specific age groups were compared to corresponding data from other 

studies there were considerable differences. The dementia rate from the Indigenous 

sample group aged over 70 years (28.9%, 95% CI 19.9-37.9) was different (z score 6.8, 

p value of < 0.0001) from that reported in a large Australian-based dementia prevalence 

study (7.4%, 95% CI 5.7-9.1%), which sampled Australians aged over 70 years living in 

Canberra
 
(Henderson et al. 1994). The dementia rate from the sample group aged 45 to 

64 years (4.7%, 95% CI 2.0-7.4%) was different (z score 23.0, p value of < 0.0001) to 

the rate of a London based study
 
(Harvey et al. 2003) measuring the same age group 

(0.1%, 95% CI 0.0-0.2%). In this study case ascertainment techniques were similar to 

the majority of the European studies, where a two-phase screening design (cognitive 

screen followed by in-depth clinical examination and consensus diagnosis) was usually 

adopted for dementia diagnosis (Lobo et al. 2000).
 
Like previous epidemiological 

investigations (Lobo et al. 2000) our study included residential care participants to 

ensure adequate representation of the population at risk.  

 

 

4.4.3 Limitations 

The overall Australian comparison data (AIHW 2006c) were derived from a meta-

analysis of European studies
 
(Lobo et al. 2000) and the data for the 45 to 64 year age 

group from a London based study (Harvey et al. 2003). These data were used due to the 
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lack of a sizeable dementia prevalence study conducted within rural and remote areas of 

Australia or with younger cohorts.  Confidence intervals should not be calculated for 

prevalence ratios due to the necessary use of comparison data derived from meta-

analyses. The prevalence of dementia reported in the different studies included in the 

Lobo et al. (2000) meta-analysis vary, particularly in the older age groups as illustrated 

in Figure 27. Lobo et al. (2000) suggested this variance to be due to survivorship bias, 

different sample sizes or other risk factors that relate to dementia in older age. However 

if, for the purpose of determining confidence intervals, it is assumed that the Australian 

population prevalence had no variability, the Binomial calculation method could be 

used to calculate confidence intervals for each age group and for the overall group from 

the observed prevalence. The Australian dementia prevalence in the specific age group 

was divided into the lower confidence interval of the Indigenous sample to give the 

lower prevalence ratio confidence interval. To obtain the upper prevalence ratio 

confidence interval the Australian prevalence was divided into the Indigenous samples 

upper confidence interval. This process results in the confidence intervals presented in 

Table 39 below. 

 

Table 39.   The dementia prevalence ratio and 95% confidence intervals of the    

sample against the Australian population dementia prevalence 

Age group Prevalence ratio 95%CI 

45 - 59 27.5 9.0 - 63.1 

60 - 69 21.8 11.7 - 35.8 

70 - 79 3.9 2.0 - 6.5 

80+ 3.4 2.3 - 4.5 

Total 5.2 3.8 - 6.8 
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Dementia numbers were much higher than expected in the younger age groups, 

resulting in a high dementia prevalence ratio in these strata and overall. The age group 

ratios must be interpreted with caution due to the low numbers of people with dementia 

in younger age groups.  

 

Access to health care was much more restricted for this population than is currently 

expected by the Australian population as a whole. Investigations such as brain imaging 

were not accessible at the time of the study, with CT scanning only becoming available 

in the Kimberley region after the completion of the study. The high proportion of 

‘dementia not sub-classified’ in the sample might have been due to insufficient clinical 

information and history regarding the course of the illness, atypical presentation 

(including inability to diagnose dementia with Lewy bodies or fronto-temporal 

dementia based on available information), or a combination of the two. A more detailed 

clinical and neuropathological examination would be required to determine the most 

frequent causes of dementia in this community. 

 

 

4.4.4 Implications  

This study determined that dementia is a major health care problem for Indigenous 

Australians. The results of this study highlight the need to develop and evaluate 

Indigenous-specific dementia services for people with dementia, their families and 

communities. As dementia is occurring at a relatively younger age in the Indigenous 

population these services should be accessible to Indigenous Australians from the age of 

45 years. 
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Assessment with a culturally appropriate screening tool (KICA) will enable early 

intervention. It is important for doctors to review those with a poor KICA-Cog score, to 

rule out other possible causes of a poor cognitive test result prior to diagnosis. This was 

highlighted in this study by the six participants who performed poorly on cognitive 

screening (KICA-Cog < 32), but when assessed by expert clinical review were judged 

to have no cognitive impairment as they were functionally intact and their informant did 

not judge them as impaired. The initial poor screening score may have been due to 

transient diagnoses such as delirium or depression, or reflect a stable and low level of 

cognitive functioning. 

 

Dementia education for health professionals is required, including education on the 

relatively high burden of dementia in Indigenous populations, KICA training, 

preventative risk factors and knowledge of treatment, management and support services. 

No best practice guidelines on dementia currently exist for medical professionals in the 

Kimberley region. Dementia education should be included in Aboriginal Health Worker 

training courses and in health promotion programmes for towns and remote 

communities.  

 

 

4.4.5 Future Research 

This sample has demonstrated the highest documented prevalence of dementia 

worldwide. The extent of disadvantage faced by Indigenous Australians, particularly in 

remote communities (see Chapter 1), may contribute to the level of dementia that was 

found in the Kimberley population. Research is required to see how well these results 

translate to other rural, remote and urban areas through documenting cognitive 

impairment in other Indigenous Australian populations.  
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The health disadvantages of Indigenous compared to non-Indigenous people in 

Australia, Canada, New Zealand and the United States are illustrated by their low life 

expectancy, particularly in Australia, where the gap is approximately 15 years wider 

than in the other countries (Ring & Brown 2003). Further methodologically rigorous 

dementia studies in other nations where Indigenous health indicators have improved 

would enable comparisons that may inform strategies on preventing or delaying the 

onset of dementia in Indigenous Australians.  

 

There is also a paucity of studies on the types of dementia affecting Indigenous 

populations in developed nations. A proportion of dementia diagnoses were unable to be 

sub-classified in this study due to a number of factors already outlined. Research 

conducted in regions with greater access to medical investigations such as CT scans 

would enable the types of dementia in Indigenous populations to be more systematically 

documented. 

 

As previously mentioned there is a scarcity of Australian-based studies documenting the 

extent of dementia in non-Indigenous Australians, particularly in those aged less than 70 

years. Comprehensive Australian surveys including those aged over 45 years and from 

urban, rural and remote areas are required. 

 

Ineichen (1998) states that further intensive research studies in populations with either 

very high or very low rates of dementia are needed to gain valuable information on 

dementia aetiology. To determine the predictive validity of the diagnoses given to 

participants a follow-up study may be required in the future. Further research 

investigating the associations between dementia and potential risk factors is required in 
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the Indigenous Australian population, to assist in understanding the pathways leading to 

the large burden of dementia. Conditions associated with dementia were investigated as 

part of this study and these will be discussed in Chapter 5. 
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Chapter 5 Participant Characteristics and Associations with 

Dementia and Cognitive Impairment  

 

5.1 Introduction 

The cause of the high prevalence of dementia in the Indigenous Australian population of 

the Kimberley region was unknown. The established risk factors for dementia discussed 

in Chapter 2 were determined through studying developed country populations with 

substantially lower dementia rates. It was anticipated that determining the dementia risk 

factors in this Indigenous population may give an insight into the disparity in dementia 

prevalence, provide additional information on the mechanisms of dementia, and assist in 

delivery of appropriately directed health and support services. 

 

5.2 Method   

5.2.1 Data Collection 

Ethics approval was gained for this stage of the study and potential ethical concerns met 

as outlined in Chapter 4. The study sample and data collection techniques were 

described in detail in Chapter 4. The total sample of 363 Indigenous participants was 

screened with the KICA, providing information on potential risk factors and other 

conditions. The specialist clinicians performed a clinical examination, collected the 

informant history and reviewed the medical records of 165 of these participants. The 

medical information sought from participants’ medical records is listed in the ‘example 

of a geriatrician assessment’ in Chapter 4. 

 

Many characteristics of participants were analysed for a potential association with 

dementia diagnoses.  These data were sourced from participant reports, informant 

reports, medical records or a combination of these sources as presented in Table 40.
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Table 40.  Source of data for each participant characteristic 

Variable Source 

General 

Age 

 

KICA participant report or medical records/ clinic list 

Sex KICA participant report 

Education  KICA participant report 

Medical 

Head injury 

 

Medical record and KICA participant report (either reported as 

present) 

Heart Problems Medical report and for missing variables KICA participant report 

Hypertension Medical report and for missing variables KICA participant report 

Diabetes Medical report and for missing variables KICA participant report  

Stroke  Medical report and for missing variables KICA participant report  

Epilepsy Medical report only (data not acquired in KICA) 

Lifestyle factors 

Smoking 

 

KICA participant or informant report as present. Community 

based only (residential care excluded) 

Alcohol
 
 KICA participant or informant report as present. Community 

based only (residential care excluded) 

Chewing tobacco KICA participant or informant report as present. 

Ageing 

syndromes 

Falls 

 

 

KICA participant or informant report as present. 

Mobility KICA participant or informant report as  present   

Incontinence KICA informant report  

Any urine problems KICA participant report  

Pain KICA participant report 

Sensory 

Poor vision 

 

KICA participant report 

Poor hearing KICA participant report 
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Data from participant or informant report were collected from a variety of KICA sub-

sections (see Appendix II):  

 

Social history: Information on potential correlates such as age, education and sex was 

collected from the social history section of the KICA (see Appendix II), with the 

participant’s date of birth verified from medical records and the initial sample list 

provided by clinics. The specific number of years of formal education that each 

participant had completed was not recorded. 

 

Alcohol and smoking history: The participant and informant alcohol and smoking 

history sections of the KICA provide information on current and past use of alcohol, 

cigarettes and chewing tobacco (see Appendix II).  As explained in Chapter 3 the 

terms ‘only sometimes or every day’ are used for how often a person drinks alcohol, 

‘just a few drinks or until you’re drunk’ for the quantity of alcohol consumed, and 

‘not long or long time’ for the length of time that they have been drinking for. For the 

quantity of cigarettes smoked a day ‘little bit (less than one packet) or big mob (one 

packet or more)’ was accepted by participants. Collecting information from both 

sources allowed this information to be corroborated. Alcohol and cigarettes are not 

often available in residential care, and these participants were excluded from the 

analyses so as not to bias results. Chewing tobacco is often available in residential 

care settings and participants in residential care were therefore included in this 

analysis.  

 

Medical history: The participant and informant medical history section of the 

KICA enabled further information on potential risk factors and aged care 

conditions to be collected on all 363 participants (see Appendix II for individual 
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questions). Due to the poor numeracy skills of many of the older participants, the 

information collected on medical history was usually limited to asking if the risk 

factor was present. The number of head injuries that each participant had 

experienced was unable to be accurately recorded due to a combination of the lack 

of accurate number use above two by many older individuals, incomplete medical 

records, and memory deficits. The cause of the most severe head injury was 

reported in most cases.  

 

Daily living skills: This informant report sub-section of the KICA provided data 

on factors associated with ageing such as incontinence and falls. Data on 

incontinence was used from this informant report, which may be subject to 

reporting bias. Further information on general urinary conditions was collected 

from participants in the medical history sub-section and this is recorded as 

‘urinary problems’. 

 

At the conclusion of the study details on the prevalence of health conditions in each 

community sample were reported back to community councils and, with council 

approval, to each community clinic.  

 

 

5.2.2 Statistical Analysis 

Data were entered and analysed on SPSS version 15. The prevalence of various 

participant characteristics was calculated for the sample overall and for each individual 

community. 
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To determine whether the prevalence of dementia was higher in participants with a 

particular characteristic than in those where the characteristic was not present, 95% 

confidence intervals for the difference between the two rates were determined, using the 

equation (r1-r2) ± 1.96 x √(r1/n1 + r2/n2).  In this equation r1 and r2 were the dementia 

rates for those with or without the characteristic respectively, and n1 and n2 were the 

total number of participants with or without this characteristic respectively (Schoenbach 

& Rosamond 2000). 

 

Associations between variables and the presence of dementia (dementia versus no 

cognitive impairment, CIND participants excluded) and cognitive impairment 

(dementia and CIND diagnoses versus no cognitive impairment), were evaluated by 

univariate and multivariate logistic regression (results reported as odds ratio [OR] 

and respective 95% confidence interval [95%CI]). Multivariate logistic regression 

was used to adjust for the affect of confounding variables (Kramer 1988). As age, 

sex and education were strongly associated with dementia all other variables were 

adjusted for these factors. All participant characteristics in the logistic regression 

were assessed for collinearity (Belsley et al. 1980) using ‘Stata’ version 9.2 (Stata 

Corporation, TX). 

 

 

5.3 Results 

5.3.1 Prevalence of Participant Characteristics  

The prevalence of a range of participant characteristics present in this sample (n=363) 

are shown in Table 41. 
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Table 41.  Prevalence of participant characteristics in sample (n=363) 

Variable n (%) 

Poor vision 215   (59) 

Poor hearing 65   (18) 

Pain 

- Sometimes 

- All the time 

199   (55) 

132   (36) 

67   (18) 

Falls 

 Injured 

113   (31) 

43   (12) 

Poor mobility 181   (50) 

Urinary incontinent day 31     (9) 

Urinary incontinent night 34     (9) 

Urine problems 73   (20) 

Currently drinks alcohol* 

- Drinks everyday 

- Drinks until drunk 

134   (41) 

36   (11) 

109   (33) 

Currently smoking * 127   (39) 

Chews tobacco 140   (39) 

Uses tobacco* 

 (smokes and/or chews) 

236   (72) 

Diabetes 154   (43) 

Stroke 34   (10) 

Hypertension 155   (43) 

Heart problems 74   (20) 

Epilepsy  12     (3) 

Head injury 185   (51) 

*Restricted to non- residential care participants (n=328) 

 

 

Poor mobility was reported by participants and informants for a wide range of reasons, 

including pain, shortness of breath, requiring a walking aid or wheelchair dependent. 
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185 participants had sustained a head injury (head trauma with unconsciousness) (see 

Table 40 above). Head injury was defined as having responded yes to “have you ever 

been hit on the head and knocked out?” and/or head injury having been documented in 

their medical records. The most common cause for head injuries was fighting/violence 

at n=86 (46.5%), followed by horse riding accidents at n=27 (14.6%), motor vehicle 

accidents at n=19 (10.3%), falls at n=13 (7%), sorry time (hit head with hard object 

when family member dies, see Chapter 1 for details) at n=11 (5.9%), a sporting accident 

and lightning (both n=1, 0.5%). The reason for head injury was not recorded for 24 

participants (13%) (see Figure 27). 

 

Figure 27.  Reason for head injury 
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74 participants had heart problems, as recorded in their medical records and 

KICA participant report. The types of heart problems experienced by 

participants were not recorded in the KICA; however they were documented by 

specialists in the medical records. The types of ‘heart problems’ recorded were 

ischaemic heart disease, rheumatic heart disease, mitral valve disease, aortic 

valve disease, left bundle branch block (LBBB), acute myocardial infarction, 

coronary artery bypass grafts, mitral valve replacement complicated by 

thrombosed valve, congestive cardiac failure, right heart failure, left ventricular 

hypertrophy, atrial fibrillation, intraventricular conduction deficit, 

cardiomyopathy, bilateral atrial enlargement, tricuspid regurgitation and 

cardiomegaly.  
 

 

  

5.3.2 Differences Between Communities 

The prevalence of different participant characteristics in each community was analysed 

and is shown in Table 42. Mowanjum had the highest rate of diabetes (58%), strokes 

(20%), day and night time urinary incontinence (16%) and epilepsy (9%).  Mowanjum, 

Junjuwa and Ardyaloon communities had the highest prevalence of smoking at 50%. 

Junjuwa participants had the highest reported rate of poor vision (69%) and alcohol use 

(57%). Ardyaloon had the highest rate of pain (71%), hypertension (61%) and self 

reported urinary problems (29%). Warmun had the highest rate of no formal schooling 

(85%), chewing tobacco use (65%) and falls (40%). Derby had the highest rate of heart 

problems (30%) and poor hearing (23%). Looma had the highest reported rate of poor 

mobility at 65%. Wirrimanu (Balgo) had the highest rate of head trauma at 63%.  
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Table 42.  Variation of participant characteristics between communities 

* restricted to non residential care participants (n=328) 

Variable 
Derby 

(n=74) 

Balgo 

(n=52) 

Junjuwa 

(n=51) 

Looma 

(n=62) 

Mowanjum 

(n=45) 

Ardyaloon 

(n=31) 

Warmun 

(n=48) 

Total 

n=363 

Male gender 
33 

(45%) 

23 

(44%) 

25 

(49%) 

26 

(42%) 

24 

(53%) 

14 

(45%) 

20 

(42%) 

165 

(45%) 

No formal 

schooling 

11 

(15%) 

20 

(38%) 

16 

(31%) 

40 

(65%) 

12 

(27%) 

4 

(13%) 

41 

(85%) 

144 

(40%) 

Poor vision 
44 

(59%) 

27 

(52%) 

35 

(69%) 

41 

(66%) 

20 

(44%) 

19 

(61%) 

29 

(60%) 

215 

(59%) 

Poor hearing 
17 

(23%) 

11 

(21%) 

6 

(12%) 

10 

(16%) 

5 

(11%) 

7 

(23%) 

9 

(19%) 

65 

(18%) 

Pain 
42 

(57%) 

24 

(46%) 

28 

(55%) 

33 

(53%) 

19 

(42%) 

22 

(71%) 

31 

(65%) 

199 

(55%) 

Falls 
21 

(28%) 

17 

(33%) 

16 

(31%) 

18 

(29%) 

12 

(27%) 

10 

(32%) 

19 

(40%) 

113 

(31%) 

Poor mobility 
33 

(45%) 

24 

(46%) 

15 

(29%) 

40 

(65%) 

25 

(56%) 

15 

(48%) 

29 

(60%) 

181 

(50%) 

Urinary 

problems 

11 

(15%) 

9 

(17%) 

8 

(16%) 

16 

(26%) 

11 

(24%) 

9 

(29%) 

7 

(15%) 

73 

(20%) 

Day urinary 

incontinence  

2 

(3%) 

3 

(6%) 

6 

(12%) 

8 

(13%) 

7 

(16%) 

0 

(0%) 

5 

(10%) 

30 

(9%) 

Night urinary 

incontinence  

2 

(4%) 

4 

(10%) 

5 

(10%) 

8 

(13%) 

7 

(16%) 

1 

(3%) 

7 

(15%) 

34 

(9%) 

Drink 

alcohol* 

30 

(41%) 

27 

(52%) 

27 

(52%) 

14 

(23%) 

19 

(4%) 

6 

(19%) 

11 

(23%) 

134 

(37%) 

Smoking* 
31 

(42%) 

16 

(31%) 

24 

(47%) 

13 

(21%) 

19 

(42%) 

15 

(48%) 

9 

(19%) 

127 

(35%) 

Chew tobacco 
14 

(19%) 

27 

(52%) 

16 

(31%) 

33 

(53%) 

18 

(40%) 

1 

(3%) 

31 

(65%) 

140 

(39%) 

Diabetes 
29 

(39%) 

21 

(40%) 

19 

(37%) 

31 

(50%) 

26 

(58%) 

13 

(42%) 

15 

(31%) 

154 

(42%) 

Hypertension 
23 

(31%) 

31 

(60%) 

19 

(37%) 

30 

(48%) 

18 

(40%) 

19 

(61%) 

15 

(31%) 

155 

(43%) 

Previous 

stroke 

7 

(9%) 

2 

(4%) 

5 

(10%) 

6 

(10%) 

9 

(20%) 

2 

(6%) 

3 

(6%) 

34 

(9%) 

Heart problem 
22 

(30%) 

13 

(25%) 

5 

(10%) 

10 

(16%) 

9 

(20%) 

6 

(19%) 

9 

(19%) 

74 

(20%) 

Epilepsy 
2 

(3%) 

1 

(2%) 

1 

(2%) 

2 

(3%) 

4 

(9%) 

1 

(3%) 

1 

(2%) 

12 

(3%) 

Head injury 
37 

(50%) 

33 

(63%) 

22 

(43%) 

32 

(52%) 

22 

(49%) 

15 

(48%) 

24 

(50%) 

185 

(51%) 
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5.3.3 Prevalence of Characteristics in Each Age Group 

Table 43 illustrates that a number of adverse characteristics such as cardiovascular risk 

factors, stroke, head injury, continence problems and poor mobility are not confined to 

the older age groups, occurring frequently at a relatively young age in this sample. 

 

Table 43.   Number of participants in each age group with a certain 

characteristic n (%) 

 

Variable 45-59 yrs 

(n=195) 

60-69 yrs 

(n=71) 

70-79 yrs 

(n=67) 

80+ yrs 

(n=30) 

Male gender 89   (45.6) 37   (52.1) 26   (38.8) 13   (43.3) 

No formal 

schooling 
28   (14.4) 43   (61.0) 47   (70.1) 26   (86.7) 

Falls 49   (25.1) 26   (36.6) 30   (44.8) 8   (36.4) 

Poor mobility 73   (37.4) 37   (52.1) 49   (73.1) 22   (73.3) 

Urinary 

problems 
35   (17.9) 9   (12.7) 18   (26.9) 11   (36.7) 

Day urinary 

incontinence 
6     (3.1) 5     (7.0) 9   (13.4) 11   (36.7) 

Night urinary 

incontinence 
7     (3.6) 6     (8.5) 9   (13.4) 12   (40.0) 

Drink alcohol* 100   (51.3) 24   (33.8) 10   (14.9) 0        (0) 

Smoking* 87   (44.6) 28   (39.4) 10   (14.9) 2     (6.7) 

Chew tobacco 51   (26.2) 32   (45.1) 38   (56.7) 19   (63.3) 

Diabetes 76   (40.0) 28   (39.4) 39   (58.2) 11   (36.7) 

Hypertension 69   (35.4) 33   (46.5) 36   (53.7) 17   (56.7) 

Previous stroke 10     (5.1) 10   (14.1) 11   (16.4) 3   (10.0) 

Heart problem 37   (19.0) 10   (14.1) 22   (32.8) 5   (16.7) 

Epilepsy 8     (4.1) 2     (2.8) 2     (3.0) 0        (0) 

Head injury 101   (51.8) 33   (46.5) 36   (53.7) 15   (50.0) 

* restricted to non residential care participants (n=328) 
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5.3.4 Association of Gender with Other Participant Characteristics 

After adjusting for age and education, logistic regression revealed a number of 

associations. Females were more likely to report having diabetes than males (OR 1.6, 

95% CI 1.1, 2.5) (see Table 44). Males were more likely than females to drink alcohol 

(OR 3.6, 95% CI 2.2, 6.0) and more likely to drink until they are drunk than females (OR 

3.0, 95% CI 1.8, 5.1). Males were more likely to smoke than females (OR 3.4, 95% CI 

2.1, 5.6). Females were more likely to chew tobacco than males (OR 4.0, 95% CI 2.4, 

6.7). Men were more likely to have urinary incontinence during the day (OR 2.8, 95% CI 

1.2, 6.5) and during the night (OR 2.9, 95% CI 1.3, 6.4) than women (see Table 44). 

 

Table 44.  Variation in characteristics by sex adjusted for age and education 

 

Characteristic Odds ratio Male: Female
1 

(95% CI) 

Diabetes 0.6 (0.4, 0.9) 

Hypertension 0.7 (0.4, 1.0) 

Previous stroke 1.4 (0.7, 2.9) 

Heart problem 0.9 (0.5, 1.5) 

Head injury 1.1 (0.7, 1.7) 

Epilepsy 1.7 (0.5, 5.5) 

Drink alcohol
2
 3.6 (2.2, 6.0) 

Drink alcohol everyday
2
 1.6 (0.8, 3.3) 

Drink alcohol until drunk
2
 3.0 (1.8, 5.1) 

Current Smoker
2
 3.4 (2.1, 5.6) 

Chew tobacco 0.3 (0.2, 0.4) 

Urinary incontinent during day 2.8 (1.2, 6.5) 

Urinary incontinent during night 2.9 (1.3, 6.4) 

Fall 1.0 (0.6, 1.6) 

Poor mobility 0.7 (0.5, 1.1) 

1. Adjusted for age and education. Females are the comparative group 

2. Restricted to non- residential care participants (n=328) 



 198 

5.3.5 Prevalence of Characteristics by Cognitive Diagnosis 

The number of participants in each diagnostic group (no cognitive impairment, CIND 

and dementia) with a particular characteristic is presented in Table 45. 62% of the 

participants with dementia were male. The over 80 years age group contained the largest 

number of participants with dementia (n=17). 80% of participants diagnosed with 

dementia had not received any school-based education, as compared with 13% of those 

with no cognitive impairment (see Table 45). 

 

Table 45.  Prevalence of characteristics in participants with no cognitive 

impairment, CIND and dementia (n=363). 

Characteristic Normal 

cognition 

N = 289 

n  (%) 

CIND 

 

N = 29 

n  (%) 

Dementia 

 

N = 45 

n  (%) 

Total 

 

N = 363 

n  (%) 

Age group 

- 45-59yrs 

- 60-69yrs 

- 70-79yrs 

- 80+ yrs 

 

184  (64) 

52  (18) 

43  (15) 

10    (3) 

 

6  (21) 

7  (24) 

13  (45) 

3  (10) 

 

5  (11) 

12  (27) 

11  (24) 

17  (38) 

 

195   (54) 

71   (20) 

67   (18) 

30     (8) 

Sex 

- male 

- female 

 

123  (43) 

166  (57) 

 

14  (48) 

15  (52) 

 

28  

(62) 

17  

(38) 

 

165  (45) 

198  (55) 

Schooling  

- no formal education 

- some schooling 

 

92  (13) 

197  (68) 

 

16  (55) 

13  (45) 

 

36  

(80) 

9  (20) 

 

144  (40) 

219  (60)   

Poor vision 176  (61) 15  (52) 24  

(53) 

215  (59) 

Poor hearing 50  (17) 6  (21) 9  (20) 65  (18) 

Pain 170  (59) 16  (55) 13  

(29) 

199  (55) 

Falls 77  (27) 16  (55) 20  

(44) 

113  (31) 

Poor mobility 118  (41) 22  (76) 41  

(91) 

181  (50) 

Urinary incontinent day 3    (1) 5  (17) 23  

(56) 

31    (9) 
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Characteristic Normal 

cognition 

N = 289 

n  (%) 

CIND 

 

N = 29 

n  (%) 

Dementia 

 

N = 45 

n  (%) 

Total 

 

N = 363 

n  (%) 

Urinary incontinent night 4    (1) 6  (21) 24  

(58) 

34    (9) 

Urine problems 48  (17) 6  (21) 19  

(42) 

73  (20) 

Currently drinks alcohol* 

- Drinks everyday* 

- Drinks until drunk* 

123  (43) 

31  (11) 

99  (34) 

4  (14) 

2    (7) 

4  (14) 

7  (16) 

3    (7) 

6  (13) 

134  (37) 

36  (11) 

109  (30) 

Currently smoking* 112  (39) 5  (17) 10  

(22) 

127  (35) 

Chews tobacco 105  (36) 15  (52) 20  

(44) 

140  (39) 

Diabetes 122  (42) 14  (48) 18  

(40) 

154  (42) 

Stroke 11    (4) 7  (24) 16  

(36) 

34    (9) 

Hypertension 121  (42) 14  (48) 20  

(44) 

155  (43) 

Heart problems 56  (19) 7  (24) 11  

(24) 

74  (20) 

Epilepsy  4    (1) 4  (14) 4    (9) 12    (3) 

Head injury 137  (47) 17  (59) 31  

(69) 

185  (51) 

• restricted to non residential care participants (n=328) 

 

 

5.3.6 Prevalence of Dementia in Those with Certain Characteristics 

The prevalence of dementia when a characteristic was or was not present was analysed. 

Dementia occurred more frequently in: 

� Males (17%) than females (9%), 95% CI for the difference 0.5%, 15.5%. 

� Those participants with no formal schooling (25%) than those with some level 

of formal schooling (4%), 95% CI for the difference 12.4%, 29.6%.  
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� Those reporting poor mobility (23% vs 2%; 95% CI for the difference 13.7%, 

28.3%).  

� Those that were urinary incontinent during the day (74% vs 7%; 95% CI for the 

difference 36.6%, 97.4%), 

� Those that were urinary incontinent in the night (71% vs 6%; 95% CI for the 

difference 36.6%, 93.4%).  

� Those with general urinary problems (26% vs 9%; 95% CI for the difference 

4.8%, 29.2%). 

� Those who had previously had a stroke (47% vs 9%; 95% CI for the difference 

14.7%, 61.2%).  

� Those who had previously had a head injury (17% vs 8%; 95% CI for the 

difference 1.7%, 16.3%). 

 

The differences in the proportion of those reporting epilepsy versus no epilepsy and 

those reporting falls versus no falls were not significant. 

 

 

5.3.7 Association of Participant Characteristics with Dementia 

Logistic regression was used to explore which characteristics were associated 

with dementia (univariate logistic regression), and further, which might be 

independently associated with the dementia, after each characteristic was 

adjusted for age, education and sex when appropriate (multivariate logistic 

regression). All participant characteristics in the logistic regression were 

assessed for collinearity (Belsley et al. 1980)
 
and no collinearity problems were 

found. 



 201 

 

Social characteristics associated with dementia 

Older age, male gender (OR 3.1, 95% CI 1.4, 6.8) and no formal education (OR 2.7, 

95% CI 1.1, 6.7) were associated with dementia after adjusting for the other two 

variables (see Table 46). 

 

Table 46.  Multivariate logistic regression of age group, schooling and sex against 

the diagnosis of dementia versus normal cognition 

 

 

  

P value 

Total  

Odds Ratio 

(95% CI) 

Males  

Odds Ratio 

(95% CI) 

Females 

 Odds Ratio 

(95% CI) 

Age group
1
 

45-59 yrs 

 

- 

 

1.0 

 

1.0 

 

1.0 

60-69 yrs 0.005 5.4 

(1.6, 17.4) 

9.4 

(2.2, 40.4) 

1.4 

(0.2, 11.9) 

70-79 yrs 0.003 6.5 

(1.9, 22.7) 

14.3 

(2.8, 71,6) 

1.8 

(0.2, 13.2) 

80+ yrs <0.001 40.3 

(10.3,156.8) 

25.6 

(4.2, 156.0) 

34.5 

(5.0, 238.8) 

Schooling 
2
 

No:some 

 

0.04 

 

2.7 

(1.1, 6.7) 

 

1.8 

(0.6, 5.6) 

 

6.7 

(1.1, 39.5) 

Sex
3 

Male:female 

 

0.004 

 

3.1 

(1.4, 6.8) 

 

 

 

1. Adjusted for education and sex 

2. Adjusted for age and sex 

3. Adjusted for age and education 

 

 

Men were more likely than women to have dementia in the total sample, and in all age 

groups under the age of 80 years when adjusted for education, although the difference in 
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the 45 to 59 year age group was not significant (see Table 47). In the over 80 year age 

group, more women than men had dementia; however this difference was not significant 

(see Table 47). 

 

Table 47.  Multivariate logistic regression of sex by age group against the diagnosis 

of dementia versus normal cognition 

 

Age bracket 

 

P value 

Odds ratio 

(95%CI) 

male : female* 

45-59 years 0.54 1.8  (0.3, 10.9) 

60-69 years 0.023 6.6  (1.3, 33.6) 

70-79 years 0.011 7.2  (1.6, 33.3) 

80+ years 0.58 0.6  (0.1, 3.2) 

Total sample 0.004 3.1  (1.4, 6.8) 

*Adjusted for education 

 

Other participant characteristics associated with dementia 

Current smoking (OR 4.5, 95% CI 1.1, 18.6), previous stroke (OR 17.9, 95% CI 5.9, 

49.7), epilepsy (OR 33.5, 95% CI 4.8, 232.3) and head injury (OR 4.0, 95% CI 1.7, 9.4) 

were also associated with dementia after adjusting for age, sex and education (see Table 

48). Other significant associations included poor mobility (OR 13.4, 95% CI 4.1, 43.9), 

daytime incontinence (OR 116.8, 95 % CI 21.9, 622.8), incontinence at night (OR 87.4, 

95% CI 18.4, 415.7), any urinary problems (eg. urinary tract infections, incontinence) 

(OR 4.2, 95% CI 1.8, 10.2) and falls (OR 2.7, 95% CI 1.2, 6.1).  
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Table 48.  Univariate and multivariate logistic regression model of participant 

characteristics against the diagnosis of dementia versus normal cognition. 

* restricted to non residential care participants  

# cell numbers too small for calculation of odds ratio 

Univariate logistic regression OR 

(95%CI) 

Multivariate logistic regression OR 

(95%CI) 

Adjusted for age, education, sex Exposure 

Total Male Female Total Male Female 

Age group 

45-59yrs 

 

1.0 

 

1.0 

 

1.0 

   

60-69yrs 8.5 

(2.9, 25.2) 

12.2 

(3.1, 47.9) 

3.4 

(0.5, 25.6) 

   

70-79yrs 9.4 

(3.1, 28.5) 

20.4 

(4.7, 88.4) 

4.7 

(0.8, 29.3) 

   

80+yrs 62.6 

(19.2, 

204.2) 

39.2 

(7.7, 

199.2) 

100.0 

(17.1, 

583.6) 

   

Schooling 

no : some 

8.6 

(4.0, 18.5) 

6.7 

(2.6, 17.1) 

15.6 

(3.4, 70.5) 

   

Sex 

male : female 

2.2 

(1.2, 4.2) 
- - 

   

Lifestyle factors 

Drinks alcohol* 

yes : no  

 

0.8 

(0.3, 2.0) 

 

0.4 

(0.1, 1.5) 

 

1.0 

(0.2, 5.1) 

 

1.8 

(0.5, 6.5) 

 

0.8 

(0.2, 3.3) 

 

# 

Current smoker* 

yes : no  
1.7 

(0.7, 4.4) 

2.5 

(0.7, 9.8) 

0.4 

(0.0, 3.6) 

4.5 

(1.1, 

18.6) 

3.5 

(0.7, 16.9) 

3.4 

(0.2, 72.3) 

Chews tobacco 

yes : no 

1.4 

(0.7, 2.6) 

2.2 

(0.9, 5.3) 

1.5 

(0.6, 5.2) 

0.5 

(0.2, 1.2) 

0.7 

(0.2, 2.1) 

0.2 

(0.0, 1.2) 

Cardiovascular 

Diabetes 

 

0.9 

(0.5, 1.7) 

 

1.1 

(0.5, 2.8) 

 

0.9 

(0.3, 2.5) 

 

0.9 

(0.4, 1.9) 

 

1.0 

(0.4, 2.8) 

 

0.5 

(0.1, 1.8) 

Stroke 13.9 

(5.9, 32.9) 

30.0 

(7.6, 

117.9) 

6.1 

(1.6, 22.9) 

17.2 

(5.9, 

49.7) 

46.3 

(7.4, 

289.7) 

9.6 

(1.9, 49.2) 

Hypertension 1.1 

(0.6, 2.1) 

1.0 

(0.4, 2.3) 

1.7 

(0.6, 4.7) 

0.8 

(0.4, 1.6) 

0.6 

(0.2, 1.7) 

0.8 

(0.2, 3.1) 

Heart problems 1.3 

(0.6, 2.8) 

2.8 

(1.1, 7.1) 

0.4 

(0.1, 2.1) 

1.4 

(0.6, 3.4) 

2.0 

(0.7, 6.0) 

0.6 

(0.1, 3.8) 

Neurology 

Epilepsy 

 

7.0 

(1.7, 28.9) 

 

7.3 

(1.2, 45.7) 

 

5.1 

(0.4, 59.7) 

 

33.5 

(4.8, 232.3) 

 

30.0 

(2.6, 350.5) 

 

22.5 

(0.8, 599.5) 

Head injury 2.5 

(1.3, 4.8) 

2.5 

(1.0, 5.8) 

2.6 

(0.9, 7.6) 

4.0 

(1.7, 9.4) 

4.7 

(1.6, 13.8) 

2.9 

(0.6, 12.8) 
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5.3.8 Association of Participant Characteristics with Cognitive Impairment 

The diagnoses of dementia and CIND were combined to create the diagnosis of 

cognitive impairment (versus no cognitive impairment). Participant characteristics were 

analysed to determine associations with cognitive impairment (univariate logistic 

regression). Each of these characteristics was then adjusted for age, sex and education to 

determine which of these were independently associated with cognitive impairment 

(multivariate logistic regression). 

 

Social characteristics associated with cognitive impairment 

 Older age and male gender (OR 2.2, 95% CI 1.2, 4.1) were associated with cognitive 

impairment (dementia and CIND). The characteristic of no formal education (OR 1.7, 

95% CI 0.9, 3.4) was not strongly associated with cognitive impairment (see Table 49).  

 

Table 49.  Multivariate logistic regression of age group, schooling and sex against 

the diagnosis of cognitive impairment (dementia and CIND) versus normal 

cognition 

 

 P value Odds Ratio 

(95% CI) 

Males Females 

Age group
1
 

45-59 yrs - 1.0 1.0 1.0 

60-69 yrs <0.001 4.7 

(2.0, 11.2) 

9.6 

(2.9, 31.8) 

1.7 

(0.4, 6.6) 

70-79 yrs <0.001 7.7 

(3.2, 18.7) 

21.1 

(5.7, 78.0) 

2.6 

(0.7, 9.0) 

80+ yrs <0.001 26.1 

(8.8, 77.9) 

24.1 

(4.8, 120.3) 

21.0 

(5.0, 89.0) 

Schooling 
2
 

No:some 

0.119 1.7 

(0.9, 3.4) 

1.2 

(0.4, 3.0) 

3.0 

(1.1, 8.6) 

Sex
3
 

Male:female 

0.008 2.2 

(1.2, 4.1) 

  

1. Adjusted for education and sex 

2. Adjusted for age and sex 

3. Adjusted for age and education 
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Other participant characteristics associated with cognitive impairment 

Previous stroke (OR 13.1, 95% CI 5.2, 32.7), epilepsy (OR 29.8, 95% CI 6.6, 134.3), 

and head injury (OR 2.6, 95% CI 1.4, 4.8) were also associated with cognitive 

impairment, when adjusted for age, sex and education (Table 50). Other associations 

with cognitive impairment were poor mobility (OR 6.6, 95% CI 3.1, 14.1), general 

urinary problems (OR 2.4 95% CI 1.2, 4.9), daytime incontinence (OR 51.1, 95% CI 

12.4, 211.1), incontinence at night (OR 42.8, 95% CI 11.9, 154.1) and falls (OR 2.6, 

95% CI 1.4, 4.9).  

 

For males, the adverse characteristics associated with cognitive impairment were older 

age, stroke, epilepsy and head injury. For females the adverse characteristics associated 

with cognitive impairment were older age (80+ yrs), no formal education, stroke and 

epilepsy (see Table 50). 

 

 

Table 50.  Univariate and Multivariate logistic regression model of participant 

characteristics against the diagnosis of cognitive impairment (dementia and CIND) 

versus normal cognition 

Univariate Logistic Regression 

OR(95%CI) 

Multivariate Logistic Regression 

OR(95%CI) 

Adjusted for age, education, sex 

 

 

Exposure 

Total Male Female Total Male Female 

Age group 

45-59yrs 

 

1.0 

 

1.0 

 

1.0 

   

60-69yrs 6.1 

(2.7, 13.7) 

10.2 

(3.3, 31.4) 

2.9 

(0.8, 10.1) 

   

70-79yrs 9.3 

(4.3, 20.5) 

22.9 

(7.0, 75.4) 

4.7 

(1.5, 14.2) 

   

80+yrs 33.5 

(12.6, 88.5) 

26.9 

(6.4, 

113.0) 

40.0 

(10.6,151.1) 

   

Schooling 
no : some 

5.1 

(2.9, 8.8) 

4.5 

(2.1, 9.4) 

6.2 

(2.6, 14.8) 
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* restricted to non residential care participants 

 

 

5.4 Discussion 

5.4.1 Primary Outcomes 

The participant characteristics associated with dementia that may be potential risk 

factors for dementia, were older age, male gender, no formal education, previous stroke, 

head injury, epilepsy and smoking. Other associated participant characteristics that may 

Univariate Logistic Regression 

OR(95%CI) 
Multivariate Logistic Regression 

OR(95%CI) 

Adjusted for age, education, sex 

 

 

Exposure 

Total Male Female Total Male Female 

Sex 

male: female 

1.8 

(1.1, 3.0) - - 
   

Lifestyle factors 

Alcohol 

Drinks alcohol* 

yes : no  

 

 

0.5 

(0.2, 1.0) 

 

 

0.4 

(0.1, 0ּ 9) 

 

 

0.4 

(0.1, 1.5) 

 

 

0.8 

(0.3, 1.9) 

 

 

0.5 

(0.2, 1.4) 

 

 

1.1 

(0.2, 5 ּ 0) 

Smoking 

Current smoker* 

yes : no  

 

0.9 

(0.4, 1.7) 

 

1.2 

(0.5, 3.1) 

 

0.3 

(0.1, 1.3) 

 

1.4 

(0.6, 3.3) 

 

1.6 

(0.5, 4.9) 

 

0.8 

(0.1, 4.2) 

Chews tobacco 

yes : no 

1.6 

(0.9, 2.6) 

2.4 

(1.1, 5.2) 

1.6 

(0.7, 3.4) 

0.8 

(0.4, 1.5) 

1.0 

(0.4, 2.4) 

0.5 

(0.2, 1.6) 

Cardiovascular 

Diabetes 

 

1.0 

(0.6, 1.7) 

 

1.5 

(0.7, 3.1) 

 

0.8 

(0.4, 1.7) 

 

0.9 

(0.5, 1.7) 

 

1.2 

(0.5, 3.0) 

 

0.5 

(0.2, 1.4) 

Stroke 11.4 

(5.2, 24.8) 

22.2 

(6.0, 82.2) 

6.5 

(2.2, 19.0) 

13.1 

(5.2, 32.7) 

26.2 

(5.5, 125.6) 

8.4 

(2.5, 28.3) 

Hypertension 1.2 

(0.7, 2.0) 

1.1 

(0.5, 2.2) 

1.5 

(0.7, 3.3) 

0.8 

(0.5, 1.5) 

0.7 

(0.3, 1.6) 

0.9 

(0.4, 2.4) 

Heart problems 1.3 

(0.7, 2.5) 

2.6 

(1.1, 6.0) 

0.6 

(0.2, 1.7) 

1.2 

(0.6, 2.5) 

1.7 

(0.6, 4.5) 

0.7 

(0.2, 2.4) 

Neurology 

Epilepsy 

 

8.6 

(2.5, 29.5) 

 

8.2 

(1.5, 43.9) 

 

8.5 

(1.4, 53.0) 

 

29.8 

(6.6, 134.3) 

 

32.9 

(3.9, 

275.0) 

 

21.8 

(2.6, 

182.3) 

Head injury 2.0 

(1.2, 3.5) 

2.6 

(1.2, 5.4) 

1.6 

(0.7, 3.4) 

2.6 

(1.4, 4.8) 

4.6 

(1.8, 11.7) 

1.3 

(0.5, 3.4) 
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result from dementia are falls, poor mobility and urinary incontinence. The variables of 

alcohol use, diabetes, hypertension and heart problems were not strongly associated 

with dementia.  

 

As documented in Chapter 4, dementia prevalence in this sample was substantially 

higher than in the non-Indigenous Australian population, particularly in the sample’s 

younger age groups. This difference cannot be solely due to the individual factors 

identified above, which (excluding male gender) are similar to those reported in the 

non-Indigenous Australian population (see Chapter 2).  

 

The preventable ‘risk factors’ associated with dementia (no formal schooling, stroke, 

head injury, epilepsy and smoking) were considerably more prevalent in this sample, 

with a higher frequency of multiple risk factors, than in the non-Indigenous Australian 

population (see Chapter 1, AIHW 2006a).  It is likely that the high prevalence of these 

factors, occurring at a younger age, and the exposure to multiple environmental and 

endogenous insults that may have led to the elevated rates and earlier onset of dementia 

in the Indigenous population (see stochastic theory and Barker hypothesis as described 

in Chapter 2). Reduction in the level and number of these stressors may assist in 

delaying and preventing the onset of dementia.  

 

Despite this preponderance of risk factors, there is inequitable access to health care, 

particularly for those living in rural and remote areas. Archer & Bunby (2006) suggest 

that health care access issues are the primary reason Indigenous Australians present with 

more serious cases of epilepsy than other Australians.  Poor access to quality health care 

and education in remote Indigenous communities results in suboptimal management of 
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various health issues (e.g. epilepsy, cerebrovascular risk factors), which may contribute 

to the increased risk of dementia in the Indigenous Australian population.  

 

The results from analyses exploring the association of characteristics with sex 

demonstrated that men were more likely to be troubled by urinary incontinence. This 

may reflect the impact of cognitive impairment on continence, which may additionally 

be compounded by urological problems associated with Law procedure of subincision 

of the penile urethra (Pounder 1983).  

 

 

5.4.2 Limitations  

Risk factors were elicited by necessity from medical records or participant and 

informant reports, with uncertain validity. In the collection of head injury data 

information bias may have occurred due to specialist review of notes. Due to language 

and cultural differences more detailed information on time lines and number of events 

were not able to be recorded via participant report. Medical records were only utilised 

as a data source for participants who had a specialist review, and due to poor access to 

health services medical notes could not be relied upon to identify that a head injury had 

occurred. Participant report was additionally used which may have resulted in recall and 

reporter bias. A more detailed neuropathological examination would be required to 

determine the most frequent causes of dementia in this community.  The level of 

education was identified as either none or some. A more accurate measure of this, such 

as whether the participant completed primary, secondary or adult education may be of 

benefit. Due to the cross-sectional design of the study it is difficult to determine whether 

variables are risk factors for dementia or result from dementia. Incidence rather than 

prevalence rates are known to be a more accurate measure of disease risk (Gao et al. 
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1998). The small sample size from individual communities resulted in limited power to 

detect differences between communities, and some subject characteristics were 

infrequent (e.g. epilepsy) resulting in limited power to detect the strength of the 

association with precision.  

 

 

5.4.3 Comparison with Other Studies 

The prevalence of the majority of participant characteristics examined in this study 

is comparable to that reported in other literature on Indigenous Australians. The 

prevalence of diabetes was 43% in the Kimberley sample. A Queensland study 

investigating diabetes and other conditions in Indigenous Australians (participation 

rate of 44.5%) reported a diabetes prevalence of 29% in those over the age of 45 

years (McCulloch et al. 2003). A Kimberley and Pilbara-based study reported a 

diabetes rate of 57.9% in the Indigenous male participants and 58.9% in the female 

participants aged over 35 years (Gracey et al. 2006). 32% of Indigenous Australians 

over the age of 55 yrs reported that they have diabetes (ABS 2006a). 

 

The prevalence of hypertension was 43% in the Kimberley sample. In the Kimberley 

study hypertension was less prevalent (although not significantly) in males than 

females (OR 0.7, 95% CI 0.4, 1.0). Another Kimberley-based study (Smith et al. 

1992) reported that the prevalence of hypertension in Indigenous participants aged 

over 50 years was lower in males (45%) than females (50%). However a Northern 

Territory-based study (Wang et al. 2006) reported that males aged 45-54 years 

(60.9%, 95% CI 48.4, 72.4) were more likely than females of the same age (29.2%, 

95% CI 20.8, 38.9) to have hypertension, although no significant differences were 

found in other age groups. 
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The prevalence of previous strokes and head injuries reported in this sample was 10% 

and 51% respectively. There is no comparative data on the prevalence of strokes and 

head injuries available for the Indigenous population in the same age group, although 

some general information can be found from hospital and mortality records. In 2001 

0.28% of all Indigenous males and 0.34% of all Indigenous females were hospitalised 

for a stroke (AIHW 2004). Jamieson and Roberts-Thomson (2007) reported that of 

Indigenous Australians aged over 60 years, 1517.3 per 100,000 had been hospitalised 

for a head injury from 1998 to 2005.  

 

The prevalence of alcohol consumption was 41% amongst the non-residential care 

Kimberley sample (n=328), with 11% of the community-based sample drinking every 

day and 33% of those consuming alcohol drinking until they were drunk. ABS (2006a) 

reported that of those Indigenous Australians aged 45-54 years, 31% were reported to 

have consumed alcohol in a low risk way and 10% in a high risk way. Of those over 55 

years, 21% had consumed alcohol in a low risk way and 4% had consumed alcohol in a 

high risk way (ABS 2006a). 

 

The prevalence of smoking was 39% in the non-residential care Kimberley sample. 

The prevalence of chewing tobacco was 39% in the total Kimberley sample. 72% of 

the community-based Kimberley sample (73% women and 70% of men) used 

tobacco (chewed and/or smoked). ABS (2006a) report that of remote-living 

Indigenous Australians aged over 18 years, 47% of females and 58% of males 

smoke daily. 50% of Indigenous Australians aged 45-54 years smoke and 30% over 

55 years smoke daily. A study published in 1992 (Smith et al. 1992) found that 

nearly 70% of Kimberley Indigenous men and 50% of women use tobacco (smoke or 
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chew). In Table 51 below, data are presented from other selected studies which report 

associations between dementia and smoking, previous stroke, epilepsy and head injury. In 

this study there appeared to be a stronger relationship of stroke, epilepsy and male gender 

with dementia than in other studies (see Table 51). When the participant characteristics 

associated with epilepsy were further investigated, it was discovered that head injury was 

associated with epilepsy in this sample (OR 4.8, 95% CI 1.0, 22.2, p value 0.047). These 

findings may suggest that epilepsy, rather than being primarily idiopathic as in other 

developed country populations, may result from more substantial incidences of head 

trauma. Head injury was also associated with the presence of stroke in this sample (OR 

2.2, 95% CI 1.0, 4.8, p value 0.043). However, due to the cross-sectional design of the 

study, we are unable to tell the cause and effect of these associations. As discussed in 

Chapter 1 there is a high incidence of stroke recurrence in the Indigenous population of 

Western Australia (Lee et al. 2004) due to the high prevalence of co-morbid conditions 

and difficulties in accessing thorough secondary stroke prevention care (Lee et al. 2004). 

Indigenous Australians in the Northern Territory present with more severe cases of 

epilepsy than their non-Indigenous counterparts, primarily due to the difficulties in 

accessing ongoing healthcare (Archer & Bunby 2006). This may imply that the cases of 

epilepsy and stroke are more severe in this population, hence the stronger association with 

dementia than in other studies. Conversely, dementia may be a risk factor for epilepsy 

(Hesdorffer et al. 1996) and strokes. 

 

In studies where hypertension was measured in mid-life, such as Launer et al. (2000), 

hypertension is identified as a risk factor for dementia (see Table 51; Chapter 2). Guo et 

al. (1996) states that the results of  the cross-sectional design Kungsholman project (see 

Table 51) may indicate that low blood pressure may be actually caused by dementia, 
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particularly in Alzheimer’s disease, rather than vice versa (see Chapter 2). Survival 

effects may also bias results.  

Table 51.  Participant characteristics and their association with dementia in 

Kimberley, Rotterdam and other key prevalence/incidence studies OR (95% CI) 

Variables  Kimberley  

(aged 45 yrs+) 

Rotterdam study  

(aged 55yrs+) 

Other 

Sex 3.1 (1.4, 6.8) 

male:female 

1.0 (0.8, 1.2)  

female:male 

(Ruitenburg et al. 2001) 

1.20 (95% CI, 1.00, 1.44) 

female:male 

(Andersen et al. 1999) 

Education 6.7 (1.1, 39.5) 3.2 (2.2, 4.6) 

(Ott et al. 1995) 

1.7 (1.1, 2.6) 

(Qiu et al. 2001) 

1.2 (0.9, 1.7) 

(MacKnight 2002) 

Diabetes 0.9 (0.4, 1.9) 1.3 (1.0, 1.9) 

(Ott et al. 1999) 

1.5 (1.0, 2.1) 

(Xu et al. 2004) 

0.8 (0.7, 0.8) systolic 

0.7 (0.6, 0.8) diastolic 

(Guo et al. 1996) 

Hypertension 0.8 (0.4, 1.6) 0.93 (0.88, 0.99) systolic 

0.89 (0.79, 1.00) diastolic. 

 

On antihypertensive 

medication 

 

(Ruitenberg et al. 2001) 

4.8 (2.0, 11.8) 

High systolic in mid-life 

(Launer et al. 2000) 

2.4 (1.6, 3.7) 

(Ivan et al. 2004) 

Stroke 17.2 (5.9, 49.7) 2.1 (1.5, 2.8) 

(Reitz 2008) 

3.6 (2.5, 5.8) 

(Zhu et al. 1998) 

Head injury 4.8 (1.7, 9.4) 1.0 (0.5, 2.0) 

(Mehta et al. 1999) 

1.82 ( 1.26, 2.67) 

(Mortimer 1991) 

Epilepsy 33.5 (4.8, 232.3) 1.5 (1.4, 1.7) 

(Breteler et al. 1995) 

1.6  (0.7, 3.5) Alzheimer’s type 

(Breteler et al. 1991) 

Alcohol 1.8 (0.5, 6.5) 0.58 (0.38, 0.90) 

light-moderate 

(Ruitenberg 2002) 

0.65 (0.41, 1.02) light 

0.46 (0.27, 0.77)1 to 6 drinks / day 

0.69 (0.37, 1.31) 7 to 13 drinks / day 

1.22 (0.60, 2.49) 14 or more drinks / day 

(Mukamal et al. 2003) 

Smoking 4.5 (1.1, 18.6) 2.2 (1.3, 3.6) 

(Ott et al. 1998) 

1.4 (1.0, 1.9) 

(Launer et al. 1999) 
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The predominance of men with dementia in this sample is in contrast to non-Indigenous 

Australians, where if anything women are more likely to meet criteria for dementia, 

particularly of the Alzheimer’s type (Gao et al. 1998). However incidence studies could 

not find any significant associations with sex until a study by Fratiglioni et al. (1997) 

determined that women over the age of 80 years were more likely to have dementia than 

men. A later incidence study examining a French sample aged 65 years and over 

(Letenneur et al. 1999) reported that although women over the age of 80 years were 

more likely than men to have dementia, of those under this age men were more likely to 

have dementia. For a woman aged 65 years, the odds ratio for dementia when adjusted 

for age and education was 0.38 (95%CI 0.08, 0.85, p value 0.03), and for an 85 year old 

was 1.71 (Letenneur et al. 1999).  Similar findings were reported in this prevalence 

study, where men were more likely to have dementia in every age group (although not 

significantly in the 45 to 59 year age group), up to the age of 80 years. The 

predominance of men with dementia in the overall sample may possibly be due to the 

larger proportion of this sample aged less than 80 years as compared to other studies. 

 

 

5.4.4 Implications 

The results of this study support the hypothesis that extrinsic and intrinsic burdens 

accumulate and interact to cause cognitive change, increasing the risk of dementia in 

Indigenous Australians. A holistic approach to dementia prevention is required to 

systematically address the multiple causes of the condition, through education, 

employment, community infrastructure and other initiatives. For example participation 

and retention in schools and adult education are vital for dementia prevention.  
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The process outlined above is a necessary but long term approach to reducing the 

prevalence of dementia. In the interim it is imperative that the direct risk factors for 

dementia (i.e. head injury prevention, smoking, epilepsy and strokes) are targeted 

through primary healthcare. Although these preventable risk factors are already the 

target of health initiatives around Australia their strong association with dementia, a 

disabling and costly condition, justifies the urgent need to direct health care resources 

towards their prevention and management in the Indigenous Australian population.  

 

To decrease the rate of preventable risk factors for dementia in the Indigenous 

population an improvement in health and community care access and practice is 

required, which would be likely to have other health benefits. Best practice guidelines 

for dementia need to be developed. Dementia training is required for health 

professionals working with Indigenous Australians.  

 

There is a pressing need for dementia education that is specifically aimed at Indigenous 

Australians. It may include information on dementia risk factors, risk factor 

management, accessing assessment and support services, and some management ideas 

for the behavioural changes that may occur. 

 

 

5.4.5 Future Research 

The potential dementia risk factors of obesity and poor housing and genetic risk factors 

for Alzheimer’s disease were not investigated in this study. Limited research has been 

conducted into the prevalence and primary cause of strokes and head trauma in 

Indigenous Australians, factors that are strongly associated with dementia in this 

population. Conducting further methodologically sound research into these areas would 
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expand the knowledge of the mechanisms of dementia in the Indigenous Australian 

population, which may in turn inform dementia prevention and management strategies 

worldwide.  
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Chapter 6 Northern Territory KICA Evaluation  

 

6.1 Introduction 

As discussed in Chapter 3, the KICA is a valid tool for assessing dementia in 

Indigenous Australians in the Kimberley region of Western Australia. Northern 

Territory (NT) clinicians heard of the performance of the KICA and wished to know 

about its utility in Indigenous Australians within the territory. In November 2004, at the 

request of interested organisations in the Northern Territory, the candidate presented the 

Kimberley-based KICA research and results to staff at Alzheimer’s Australia NT, 

Darwin Aged Care Assessment Team (ACAT) and Territory Older Persons Support 

Service (TOPSS) via videoconference. Following this videoconference the NT based 

organisations recommended that the Alzheimer’s Australia NT apply for funding to 

conduct a research study to investigate the validity of the KICA in the Northern 

Territory. This chapter describes the study of the validity of the KICA-Cog and KICA-

IQ in a Northern Territory Indigenous population. 

 

6.2 Method 

6.2.1 Funding and Ethics Approval 

A proposal was written by Alzheimer’s Australia NT, Dr Dina LoGiudice and the 

candidate for funding to determine the validity of the KICA-Cog with Indigenous 

people in the Northern Territory. Funding was obtained from the Australian 

Commonwealth Department of Health and Ageing through Alzheimer’s Australia. 

Ethics approval was sought and obtained through the Central Australian Human 

Research Ethics Committee NT. 
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6.2.2 Project Team 

The Northern Territory project team was comprised of Dr Sadhana Mahajani, the 

ACAT Geriatrician and Alzheimer’s Australia NT staff Gail Marsh (project officer), 

Marilyn Inglis (supervisor) and Marianne Fitch (AANT manager). The Aboriginal 

Interpreter Service and the Institute for Aboriginal Development provided professional 

interpreters for the study.  

 

The candidate provided academic input into the study with regards to project planning 

and methodology, staff training and support, presentations, report writing and all 

statistical analyses. Dr Dina LoGiudice and Professor Leon Flicker were on the 

management committee for the project and Professors Leon Flicker, Nicola 

Lautenschalger and Osvaldo Almeida conducted the consensus diagnosis. Dr Dina 

LoGiudice, Professor Leon Flicker and Dr. David Atkinson provided supervision to the 

candidate. 

 

 

6.2.3 Staff Training 

In September 2005 the candidate visited Darwin to train project staff and to present the 

study face to face to interested Darwin-based organisations. Training was conducted 

with the project officer and geriatrician on all aspects of the project and assessment 

process. KICA assessments were conducted by the candidate with Darwin-based 

participants as a component of the training programme.  

 

Presentations were made by the candidate to interested Darwin-based organisations 

including Alzheimer’s Australia NT, Royal Darwin Hospital Allied Health, Darwin 

Aged Care Assessment Team, Darwin Adult Guardianship Board, Territory Older 
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Persons Support Service (TOPSS) and Danila Dilba Aboriginal Organisation. 

Information was given on dementia, the KICA tool, Kimberley projects and the 

Northern Territory project. The project officer gave additional presentations to Alice 

Springs Aged Care Assessment Team, Darwin and Alice Springs Carers NT, 

Foundation of Rehabilitation with Aboriginal Alcohol Related Difficulties 

(FORWAARD), Larrakeyah Nation Aged Care, Tennant Creek Hospital Staff, Darwin 

and Alice Springs Red Cross Community Care, Darwin Home Care Service, and 

Darwin and Alice Springs Aged Care Advocacy Service. The presentations enabled 

links to be developed between the project staff and service providers, and provided 

information to a wide range of services accessed by people with dementia and their 

families. 

 

 

6.2.4 Participants  

Indigenous Australians over the age of 45 years from a range of towns and communities 

were asked to take part in the study. No formal sampling procedure was determined.  

Participants were selected from a range of locations to ensure a representation of the 

different regions of the Northern Territory. The areas included were Darwin, Alice 

Springs, Tennant Creek, Katherine, Nhulunbuy, Jabiru and Bathurst Island (see Map 5).  

Participants from towns and Aboriginal communities within these regions were 

assessed.  
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Map 5.  Map of the Northern Territory (totaltravel.com 2008) 

 

 

 

The locations of the Aboriginal communities that were involved in the study are shown 

in Table 52.  

 



 220 

 

 

Table 52.  Location of Aboriginal communities involved in the  

Northern Territory study 

 

Community Location 

15 Mile Camp Darwin 

Illparpa Camp Alice Springs 

Amoonguna Community Alice Springs 

Oenpelli Community via Jabiru – 60km 

Patonga Community via Jabiru – 65km 

Beswick Katherine 

Bullman Katherine 

Yilapara Gove/Nhulunbuy 

Yirrkala Gove/Nhulunbuy 

Kapalga Station via Jabiru 

Hart’s Range via Alice Springs 

 

 

A deliberate attempt was made to assess a range of subjects with varying degrees of 

cognitive impairment ranging from normal to dementia. The NT team worked closely 

with ACAT and other health professionals who referred potential participants for 

assessment.  Due to the high number of referrals from these sources many participants 

were assessed in residential care, HACC centres or health centres as presented in 

Table 53. 
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Table 53.  Location of residential care facilities and centres involved in the 

Northern Territory study 

 

Facility Location 

Juninga Aged Care Facility Darwin 

Retirement Care Darwin 

Hetti Perkins Home for the Aged Alice Springs 

Old Timers Nursing home Alice Springs 

Pulka Pulka Kari Aged Care Facility Tennant Creek 

Jululakari HACC House Tennant Creek 

Amoonguna Aged Care HACC House Via Alice Springs 

Topsy Smith Hostel Alice Springs 

Jabiru Health Clinic Jabiru via Darwin 

Kakadu Aged Care Jabiru via Darwin 

Oenpelli Aged Care Oenpelli via Darwin 

Kalano Hostel Katherine 

 

 

6.2.5 Procedure 

Presentations were made to Aboriginal community councils prior to consent being 

obtained.  Signed consent was obtained from the participants (see Appendix V). 

However if a participant was unable to provide informed consent their carer signed on 

their behalf, as described in Chapter 3. Verbal and written information about the study, 

dementia, and the KICA was provided to participants and their informants with 

assistance from interpreters prior to conducting the assessment.   
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GM performed the initial assessment with the participants, using the complete KICA. 

As described in Chapter 3 the KICA consists of a social, medical, alcohol and smoking 

history, cognitive assessment and an emotional well-being scale. The participant was 

asked to identify an informant for the informant section of the KICA tool.  This 

informant was then asked to answer questions covering the same domains from the 

informant section of the KICA.  

 

Following the KICA assessment Dr. Mahajani completed a geriatrician review with 

participants and their informants. Dr. Mahajani was blinded to the results of the KICA 

so as not to bias the evaluation process. The geriatrician evaluation involved the 

collection of information on past and present history, medications, informant report and 

cognitive assessment of the main domains required for dementia assessment. Due to the 

lack of other validated cognitive assessment tools for the Indigenous Australian 

population the geriatrician used her clinical judgement, covering the domains of the 

CIBIC-plus (Schneider et al. 1997) as described in Chapter 3.  Five participants were 

not able to complete geriatrician reviews due to their informants not being available. 

These five participants were not included in the validity analyses as without informant 

information a consensus diagnosis could not be reached.  

 

The geriatrician reports were reviewed to determine a consensus diagnosis by a 

geriatrician and old age psychiatrists (Professors Flicker, Almeida and Lautenschlager), 

using DSM-IV (APA 1994) and ICD-10 (WHO 1992) criteria. The diagnoses were 

divided into the groups of dementia, cognitive impairment no dementia and no 

cognitive impairment. The diagnoses of dementia versus no cognitive impairment were 

used to determine the validity of the KICA-Cog and KICA-IQ. Those identified with 

dementia were referred to ACAT by Dr. Mahajani. Verbal feedback was given to all 
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individuals and family members.  With written consent, the results for each participant 

were provided to their health centre and doctor with recommendations as needed. A 

written summary of findings was provided to all community councils. 

 

6.2.6 Statistical Analysis 

General results on the demographic features of the participants and informants were 

determined. Rates of DSM-IV and ICD-10 diagnoses were analysed and compared. 

Between group comparisons were performed using Student's t-test. Cronbach’s alpha 

(Cronbach 1951) was used to determine the internal consistency of the KICA-Cog and 

KICA-IQ. This measure was used due to the difference in the range of scores (e.g. 0-1, 

0-5) for different items. Discriminant function analysis was used to determine which 

items of the KICA-Cog and KICA-IQ were the most discriminating between 

participants with and without dementia. Sensitivity and specificity values and cut points 

were determined for the KICA-Cog and KICA-IQ by formulation of ROC curves, and 

calculation of the area under curve (AUC) using dementia versus normal diagnoses. 

 

 

6.3 Results 

6.3.1 Participants 

52 participants were reviewed with the KICA tool. 47 of these participants were 

reviewed by the geriatrician. The majority of participants who completed a KICA 

assessment were female (73.1%), with 70.2% of those reviewed by the geriatrician 

being female.  The age of participants ranged from 47 to 87 years, and the 65-74 year 

age group contained the largest proportion of participants (38.5%). See Table 54.  
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Table 54.  Number of participants in each age group 

 

Age group (years) Frequency n (%) 

45-54 7  (13.5) 

55-64 10  (19.2) 

64-74 20  (38.5) 

75-84 13  (25.0) 

85+ 2    (3.8) 

Total 52 

 

47 informants were involved with both stages of the study (KICA and geriatrician 

assessment). The majority of informants were formal carers (45%) due to the high 

proportion of participants from residential care, HACC and other day centres (see 

Tables 53 and 55). 

 

Table 55.  Relationship of informants to Northern Territory participants 

 

Relationship to 

participant 

Frequency n(%) 

Child 13  (27.7) 

Spouse 2    (4.3) 

Sibling 1    (2.1) 

Grandchild 4    (8.5) 

Niece/nephew 1    (2.1) 

Formal carer 21  (44.7) 

Other 5  (10.6) 

Total 47 
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Overall the participants had low levels of formal schooling, with 46.8% of those 

reviewed by geriatricians reporting that they had received no formal education at all.  

An interpreter was required and present for 23 (44%) of the KICA assessments.  The 

majority of participants were assessed in HACC and day centres (40.4%), with 21.2% 

of participants residing in residential care at the time of the assessment (see Figure 28).  

 

Figure 28.  Location of participant assessments in Northern Territory sample (%) 

0

5

10

15

20

25

30

35

40

45

home home of

relative 

clinic hospital residential

care

day centre

place of assessment

p
e
r
c
e
n

ta
g

e

 

Of the 52 participants who underwent KICA assessment, 12 (23.1%) reported that they 

had poor vision, 14 (26.9%) poor hearing, 24 (46.2%) diabetes, 14 (26.9%) a previous 

stroke, 10 (19.1%) hypertension, 19 (36.5%) mobility problems, 19 (36.5%) pain, 13 

(25.0%) falls and 16 (30.8%) reported previous head trauma. 
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6.3.2 Diagnoses 

DSM-IV and ICD-10 criteria were used for diagnoses. Both DSM-IV and ICD-10 

criteria resulted in 34.0% of the 47 participants being classed as not cognitively 

impaired, 29.8% classed with CIND and 36.2% with dementia (see Tables 56 and 57). 

 

Table 56.  Number of Northern Territory participants with dementia, normal, 

CIND using DSM-IV diagnoses 

DSM IV diagnosis Frequency (%) 

No cognitive impairment 16   (34.0) 

Cognitive impairment not dementia 

– Cognitive disorder NOS 

– Amnestic disorder due to alcohol 

– Mental disorder due to general medical condition 

– Mental retardation, severity unspecified 

– Alcohol related disorder NOS 

– Schizophrenia, residual type 

14   (29.8) 

  7 

  1 

  1 

  1 

  1 

  1 

Dementia total 

– Dementia NOS 

– Dementia multiple etiology  

17   (36.2) 

  8 

  9 

Total 47 

 

 

Table 57.  Number of Northern Territory participants with dementia, normal, 

CIND using ICD-10 diagnoses 

ICD 10 diagnosis Frequency (%) 

No cognitive impairment 16   (34.0) 

Cognitive impairment not dementia 

– Mild cognitive disorder (MCD) (not sub-classified) 

– Unspecified organic symptomatic mental disorder 

– Mental and behavioural disorders due to alcohol  

– Residual schizophrenia 

– Mild mental retardation otherwise unspecified 

14   (29.8) 

  8 

  2 

  2 

  1 

  1 

Dementia total 

– Unspecified dementia (not sub-classified) 

17   (36.2) 

17 

Total 47 
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The majority of participants (55.8%) scored below the original KICA-Cog cut-off score 

of 31/32 out of a possible 39 (see Table 58).  

 

Table 58.  KICA-Cog score of Northern Territory participants diagnosed with no 

cognitive impairment, CIND or dementia 

  

KICA-Cog 

score 

No cognitive 

impairment 

CIND Dementia Total 

0-31 2 (12.5) 9 (64.3) 14 (82.4) 29 (55.8) 

32-39 14 (87.5) 5 (35.7) 3 (17.6) 23 (44.2) 

Total 16 14 17 47 

 

The mean (SD) KICA-Cog score of participants with no cognitive impairment was 36.3 

(3.0), with CIND it was 28.9 (5.7) and with dementia 25.3 (6.5). The mean KICA-Cog 

scores of those with dementia (t = 6.3, p value <0.001) and those with CIND (t = 4.3, p 

value <0.001) were different to the mean KICA-Cog score of those with no cognitive 

impairment. 

 

6.3.3 KICA-Cog Validity 

The KICA-Cog had 16 items with a total possible score of 39, with lower scores 

indicating greater cognitive impairment (see Appendix II and Chapter 3). Three items 

on the cognitive scale (season orientation question, verbal fluency, and free recall) 

correctly classified 90.9% of DSM-IV dementia consensus diagnoses. The internal 

consistency of the KICA-Cog was alpha = 0.81.   
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Table 59.  Sensitivity and specificity values of KICA-Cog scores, 

Northern Territory sample (n=47) 

 

KICA-Cog score  /39 Sensitivity Specificity 

29/30 70.6 93.8 

30/31 70.6 93.8 

31/32 82.4 87.5 

32/33 82.4 87.5 

33/34 88.2 81.3 

 

Using ‘dementia versus normal’ diagnoses the area under the curve of the ROC was 

0.95 with a sensitivity of 82.4% and a specificity of 87.5% based on a cut-off score of 

31/32 out of a possible total score of 39 (see Table 59 and Figure 29). The sensitivity 

and specificity were the same for 31/32 and 32/33 out of a possible 39; however a 

KICA-Cog score of 32 was not recorded for any of the participants. 

 

 

Figure 29.  ROC curve for KICA-Cog, Northern Territory sample 
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6.3.4 KICA-IQ Validity 

The KICA-IQ is made up of 8 items with a total score of 16, with higher scores 

indicating greater cognitive impairment (see Appendix II and Chapter 3). The internal 

consistency of the KICA-IQ was alpha = 0.84. 

 

Figure 30.  ROC curve for KICA-IQ, Northern Territory 
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Using dementia versus normal DSM-IV diagnoses the area under the ROC curve was 

0.846 (95% CI 0.707, 0.984) (see Figure 30), with a sensitivity of 70.6% and specificity 

of 81.2% based on a cut-off score of 1/2 out of a possible total score of 16 (see Table 

60), where a score equal or greater than 2 indicates possible dementia. 

 

Table 60.  Sensitivity and specificity values of KICA-IQ scores, Northern Territory 

sample (n=47) 

 

KICA-Cog score  /39 Sensitivity Specificity 

0/1 82.4 68.7 

1/2 70.6 81.2 

2/3 64.7 87.5 
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The two KICA-IQ questions of “is s/he forgetting a lot of things?” and “does s/he 

remember pension/pay week?” correctly classified 84.8% of dementia cases. 

 

 

6.4 Discussion  

6.4.1 Principal Findings 

These findings demonstrate that the KICA is a valid tool for the assessment of dementia 

in older Indigenous Australians living in the Northern Territory, an area outside the 

Kimberley region.  The cognitive sub-sections of the KICA (KICA-Cog and KICA-IQ) 

showed good psychometric properties in this sample. Results indicate that a KICA-Cog 

cut point of 31/32 out of a possible 39 and/or a KICA-IQ cut point of 1/2 out of a 

possible 16 the tool were able to reasonably discriminate between those with and 

without dementia.   

 

 

6.4.2 Comparison with Other Studies 

This KICA-Cog cut-off score is the same as in the original KICA validation study but 

the KICA-IQ cut-point is different (see Table 61). The validity of the KICA-Cog and 

KICA-IQ is comparable with other cognitive screening tools used in non Indigenous 

populations as discussed in Chapter 3. 
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Table 61.  Comparison of Kimberley and Northern Territory KICA-Cog and 

KICA-IQ validity results 

 

 

 

6.4.3 Limitations 

As with the Kimberley study there was a deliberate aim to include a range of older 

Indigenous people with normal cognition, mild cognitive impairment and dementia, and 

together with additional pressure of referrals from interested agencies this resulted in an 

 
Kimberley 2003 

n=70 

Northern Territory 

n=47 

Sex 57.1% female 70.2% female 

No formal schooling 61.4% 48.9% 

No cognitive impairment 

CIND  

Dementia 

44.3% 

15.7% 

38.6% 

34.0% 

29.8% 

36.2% 

KICA-Cog  

Internal consistency 

Cut-off score  

Sensitivity, specificity 

Area under ROC curve 

Most discriminant 

questions  

Correctly categorised % 

 

α = 0.87 

31/32 

90.6 % , 92.6 % 

0.949 

pension week, recall,     

free recall 

85.7% 

 

α = 0.81 

31/32 

82.3%, 87.5% 

0.950 

season, verbal fluency,     

free recall 

90.9% 

KICA-IQ 

Internal consistency 

Cut-off score  

Sensitivity 

Specificity 

Area under ROC curve 

Most discriminant 

questions  

Correctly categorised % 

 

α = 0.83 

3/4 

80% 

90% 

0.900 

forgetting things, forget 

what happened yesterday 

80.0% 

 

α = 0.84 

1/2 

71% 

81% 

0.846 

forgetting things, forget 

pension/pay week 

84.8% 
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over-representation of participants with cognitive impairment and of those assessed in 

residential care and HACC day centre settings.  

 

As only 31% of subjects were assessed at their home it was difficult to find family 

members to provide informant reports to the researchers, resulting in five participants 

not receiving a consensus diagnosis and therefore a smaller sample (n=47) for 

conducting KICA-Cog and KICA-IQ validity analyses. Of the informant reports that 

were completed, the high proportion of formal carers (45%) may have led to inaccuracy 

in KICA-IQ validity results, as these carers may not know the participant (or notice 

changes in their cognition) to the same degree as family members. The Kimberley 

validity study informant sample included 12.9% formal carers (see Chapter 3) and in the 

prevalence study 4.9% were formal carers (see Chapter 4). As discussed in Chapter 2, 

Ready et al. (2004) suggest that, where possible, those living with the participant should 

be interviewed to increase the validity of the information and decrease selection bias. 

 

23.1% of people assessed had poor vision, and although there are barriers when using 

the KICA for people with visual impairment the tool provides options to overcome 

these (see Appendix II and Chapter 3).  

 

 

6.4.4 Implications and Future Research 

The final report for the NT study (AANT 2006) is available on the Alzheimer’s 

Australia website www.alzheimers.org.au. The recommendations from this report have 

been widely disseminated. These are: 

• “The KICA be made available for use in older indigenous people in the Northern 

Territory, and current data supports the utility of this measure. 
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• The KICA has been utilised in two regions of rural and remote Aboriginal 

Australia.  It can be recommended therefore that the KICA be utilised in other 

remote and regional areas such as Northern Queensland, Pilbara etc. 

• The short version of the KICA, currently in development, will be made available to 

appropriate health services when completed. 

• That the KICA be utilised as a measure to assist with longitudinal assessment of 

those with dementia to determine progress.  This will be particularly important with 

regards to Pharmaceutical Benefits Scheme (PBS) guidelines and prescription of 

cholinesterase inhibitors. 

• That ongoing support in the area of relevant medical assistance and referral to 

relevant aged care services is provided to participants of the KICA project 

particularly in remote areas. 

• Funding to be made available to provide training in the use of the KICA tool and 

dementia assessment to aged care services and any health professionals who 

provide assessment and services to older Indigenous people across the Northern 

Territory, rural and remote areas. 

• Appropriate educational material be developed on the KICA tool for Indigenous 

groups. 

• That this Final Report be made available on the Alzheimer’s Australia website.” 

 

As described in Chapter 2, PBS guidelines require the completion of the MMSE 

(Folstein et al. 1975) for the prescription of cholinesterase inhibitors and to assess 

change in cognition over time in Australians. Doctors assessing Indigenous Australians 

may use the CIBIC-plus (Schneider et al. 1997) in addition to the MMSE (Folstein et al. 
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1975). As the only valid assessment tool for dementia in Indigenous Australians, the 

KICA may be an alternative to these assessments. 



 235 

Chapter 7 Re-evaluation of the KICA and Development of the 

sKICA-Cog 

 

7.1 Introduction  

The KICA has been demonstrated to be a valid screening tool for dementia in 

Indigenous Australians, albeit in two studies with relatively small samples. This 

chapter describes the evaluation of the KICA to investigate the robustness and utility 

of the instrument subsections with a larger sample (n=363) described in Chapter 4. 

The cognitive (KICA-Cog and KICA-IQ) and functional components (KICA-ADL) of 

the KICA were re-evaluated. As recommended in Chapters 3 and 6 a shorter version 

of the KICA-Cog (sKICA-Cog) was developed and validated using the data from 

Chapter 4. 

 

 

7.2 Method 

7.2.1 Statistical Analysis 

The data described in Chapter 4 were used. The methodology for data collection is 

described in detail in Chapter 4. Data were entered and analysed using SPSS version 15.  

 

Cronbach's alpha (Cronbach 1951) was used to determine the internal consistency of 

the KICA subsections. Discriminant Function Analysis (DFA) was used to 

determine the ability of individual items of the KICA to differentiate between 

participants with and without dementia. The validity of each KICA subsection was 

investigated by comparing the total scores with the corresponding consensus 
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diagnoses (no cognitive impairment or dementia) given by the panel of geriatricians 

and geriatric psychiatrists (who were blind to KICA scores in the prevalence study). 

Sensitivity and specificity values and cut-off scores were determined by formulation 

of ROC curves, and calculation of the area under curve (AUC) using SPSS version 

15. These values and cut points were also verified manually by analysing the 

proportion of KICA scores that gave a true positive, true negative, false negative or 

false positive result of dementia as opposed to no cognitive impairment.  

Scattergrams, Pearson’s correlation coefficient and Spearman’s rho were used to 

compare different subsections of the KICA. Multivariate logistic regression was 

used to determine if the KICA-Cog was affected by education, by determining if 

education affected the relation between the total KICA-Cog scores and the cognitive 

consensus diagnoses (Storey et al. 2004). 

 

 

7.3 KICA Re-evaluation Results 

As outlined in Chapter 4, the prevalence sample contained 363 participants aged over 45 

years from six different remote communities and one remote town in the Kimberley 

region. 55% were female. Overall, the group had poor education, with 40% of 

participants having never received any form of schooling and others having received 

only a few years of formal education.  Twenty different Aboriginal languages were 

spoken by participants. Thirty-seven participants (10%) were living in residential care. 

79.6 % of the total sample was diagnosed as having no cognitive impairment, 12.4 % 

had dementia and 8.0 % had cognitive impairment not fulfilling the criteria for dementia 

(CIND). The informants were primarily children (127; 36.3%) or spouses (67; 19.1%) 

of the participants. 
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7.3.1 KICA-Cog  

This sample data was used to re-evaluate the validity of the KICA-Cog. The internal 

consistency of the KICA-Cog, as measured by Cronbach’s alpha, was 0.91.  The KICA-

Cog questions which most accurately classified dementia versus no cognitive 

impairment were the items regarding pension week, registration, recall, copying 

alternating designs and free recall. These five items correctly classified 96.7% of cases 

as either having dementia or no cognitive impairment. The standardised discriminant 

function coefficient for registration was 0.515, recall 0.268 and free recall 0.588. 

 

Table 62.  Various cut-points of the KICA-Cog ROC Curve for dementia versus no 

cognitive impairment. 

 

KICA-Cog score  /39 Sensitivity Specificity 

31/32 0.844 0.998 

32/33 0.867 0.969 

33/34 0.933 0.948 

34/35 0.956 0.931 

35/36 0.956 0.855 

 

 

The optimum KICA-Cog cut-off score was 33/34 out of a possible 39 with a sensitivity 

of 93.3% and a specificity of 94.8% (see Table 62). The area under the ROC curve was 

0.984 (95% CI 0.971, 0.998) (see Figure 31).  
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Figure 31.  ROC curve for KICA-Cog total score and presence of dementia. 
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The relation between KICA-Cog scores and the cognitive diagnosis (dementia 

versus no cognitive impairment) was not affected by the participant characteristic 

of ‘no formal education’ (p=0.996). When the participant characteristics of 

gender and age were added to the multivariate logistic regression model, the lack 

of formal education again did not affect the performance of the KICA-Cog 

(p=0.238). 

 

 

7.3.2 KICA-IQ  

Thirteen participants did not have an informant available to complete the KICA-IQ 

(informant cognition questionnaire) at the time of the assessment. The KICA-IQ was 

therefore revalidated with a sample size n=350 rather than 363 as in the case of the 

KICA-Cog. The internal consistency of the KICA-IQ as measured by Cronbach’s alpha 

was 0.85. The most discriminating KICA-IQ questions in classifying dementia versus 
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no cognitive impairment were ‘forgets names of family’, ‘forgets what happened 

yesterday’ and ‘forgets pension week’. These three questions correctly classified 92.5% 

of all dementia diagnoses.  

 

Table 63.  Various cut-points of the KICA-IQ ROC Curve for dementia versus no 

cognitive impairment. 

 

KICA-IQ score  /16 Sensitivity Specificity 

0/1 1.000 0.401 

1/2 0.927 0.692 

2/3 0.756 0.842 

3/4 0.634 0.925 

4/5 0.585 0.968 

 

The optimum cut-off score was 2/3 out of a possible 16 (a score of 3 or higher is 

positive) with a sensitivity of 75.6% and specificity of 84.2% (see Table 63). The area 

under the ROC curve was 0.909 (95%CI 0.865, 0.953) (see Figure 32). 

 

Figure 32.  ROC curve for KICA-IQ total score and presence of dementia. 
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7.3.3 KICA-ADL  

As the KICA-ADL is also completed by informant report the sample number was 

n=350. The internal consistency of the KICA-ADL was alpha = 0.929. The KICA-ADL 

and KICA-Cog are inversely correlated as the higher the KICA-ADL score the greater 

the functional impairment, and the lower the KICA-Cog score the greater the cognitive 

impairment. The correlation between the KICA-ADL score and KICA-Cog total score 

was r
2
 = 0.75 (see Figure 33), with a Spearman’s rho correlation of -0.58. 

 

Figure 33.  KICA-ADL total score correlated to KICA-Cog total score. 
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The World Health Organization DCR-10 (1994) reports that a patient’s level of 

functioning in social and daily tasks, and their cognitive ability, can be used as an 

indication of dementia severity (see Chapter 2). In cases where a KICA score is below 

the cut point and other possible causes of cognitive impairment have been ruled out, 

each KICA-ADL question may assist in determining the severity and impact of 

dementia. The KICA-ADL should not be interpreted as a total score. DCR-10 research 
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criteria (Cooper & WHO 1994, see Chapter 2) were used to determine which KICA-

ADL questions correspond to the different levels of dementia as shown below (see 

Table 64). 

 

Table 64.  Dementia severity when unable to independently complete 

corresponding KICA-ADL task 

• Mild dementia: A decline in cognition (KICA score below cut point). Does not 

require assistance in daily activities but needs some assistance with complex 

recreational activities. Can they still go e.g. fishing or play cards?  

• Moderate dementia: Requires assistance with daily activities. Do they have 

trouble looking after money? Can they still do their own work 

(cooking/cleaning/making fire)? Can they put on their clothes? Can they shower 

themselves?   

• Severe dementia: Dependent on others for assistance. Can they feed 

themselves? Do they have trouble finding the toilet?  

 

 

7.4 sKICA-Cog Development and Results 

7.4.1 Development of the sKICA-Cog  

 To develop the short version of the KICA-Cog (sKICA-Cog), the KICA-Cog items that 

were best able to differentiate between the participants with and without dementia were 

determined by DFA and analysed for inclusion in the tool. As outlined in the KICA-Cog 

validity section 7.3.1 recall, registration, and free recall were highly discriminatory 

items that correctly classified 96.7% of participants with or without dementia. The 

standardised discriminant function coefficient for registration was 0.515, recall 0.268 
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and free recall 0.588. The recall and registration tasks require the use of objects (cup, 

comb and matches) and the free recall tasks involve picture use. On reflection it was 

decided that if both the object and the picture tasks were included in the sKICA-Cog the 

tool would be too lengthy for its purpose. To decide which of these items to include in 

the tool two draft versions of the sKICA-Cog were developed, one containing the 

picture items and the other the object items (see Table 65). The two draft versions of the 

sKICA-Cog were analysed using the prevalence sample data with n=363. The validity 

results of the two versions were then compared to determine which would be adopted as 

the final sKICA-Cog. 

 

Table 65.  The Draft Picture and Object Versions of the sKICA-Cog. 

 

Picture Version Questions Object Version Questions 

1. Pension week 

2. Season 

3. Community name 

4. Point to sky/ground 

5. Verbal fluency 

6. Visual naming pictures 

7. Copying task 

8. Free recall pictures 

9. Cued recall pictures 

10. Comb use 

1. Pension week 

2. Season 

3. Community name 

4. Name 3 objects 

5. Registration 3 objects 

6. Point to sky/ground 

7. Verbal fluency 

8. Recall 

9. Copying task 

10. Comb use 

 

 

7.4.2 Picture Version sKICA-Cog Results 

The total score of the picture version sKICA-Cog was 25. The picture version had a 

sensitivity of 88.9% and specificity of 94.8%, with a cut-off score of 20/21 out of a 

possible 25 (see Table 66). 
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Table 66.  Various cut-points of the Picture version sKICA-Cog ROC Curve for 

dementia versus no cognitive impairment. 

 

Picture version sKICA-Cog 

Score / 25 
Sensitivity Specificity 

18/19 0.778 0.979 

19/20 0.867 0.965 

20/21 0.889 0.948 

21/22 0.956 0.886 

22/23 1.000 0.779 

 

 

The area under the ROC curve was 0.983 (95% CI 0.970, 0.996) (see Figure 34). 

 

 

Figure 34.  ROC curve for the picture version sKICA-Cog. 
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7.4.3 Object Version sKICA-Cog Results 

The total score of the object version of the sKICA-Cog was 19. This version had a 

sensitivity of 95.5% and specificity of 83.7% with a cut-off score of 17/18 out of a 

possible 19 - see Table 67. 

 

Table 67.  Various cut-points of the Object version sKICA-Cog ROC Curve for 

dementia versus no cognitive impairment. 

 

Object version 

sKICA-Cog score / 19 

Sensitivity Specificity 

15/16 0.733 0.972 

16/17 0.948 0.822 

17/18 0. 955 0.837 

18/19 0.978 0.533 

 
 
 
  

The area under the ROC curve was 0.954 (95% CI 0.915, 0.992) - see Figure 35. 

 

Figure 35.  ROC curve for the Object version sKICA-Cog 
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7.4.4 sKICA-Cog Correlations with KICA-IQ 

The area under the ROC curve was similar for both versions of the sKICA-Cog. 

However the picture version was chosen based on its cut-off score (see Table 68).  

 

Table 68.  Comparing the picture and object version sKICA-Cog results (n=363). 

 

sKICA-cog  

Picture version Object version 

Cut-off score 20/21 out of 25 17/18 out of 19 

Sensitivity 

Specificity 

88.9% 

94.8% 

95.5% 

83.7% 

Area under 

ROC curve 

(95% CI) 

0.983                  

(0.970-0.996) 

0.951                

(0.915-0.992) 

 

The cut-off score for the final version of the sKICA-Cog (see Appendix VI) was 20/21 

out of a possible 25. The Pearson correlation between the sKICA-Cog and the KICA-IQ 

was -0.695 (r
2
 = 0.48, see Figure 36) and the Spearman’s rho correlation was - 0.357.   

 

Figure 36.  KICA-IQ correlated to sKICA-Cog total score. 
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The sKICA-Cog correctly classified 85% of the KICA-IQ false positives and 67% of 

the KICA-IQ false negatives. The KICA-IQ correctly classified 71% of the sKICA-

Cog false positives and 40% of sKICA-Cog false negatives. In further detail, 21 

participants had a positive screen score on the sKICA-Cog (<21 out of 25) but a 

negative screen score on the KICA-IQ (<3 out of 16). Of those 21, 7 (33.3%) of the 

sKICA-Cog scores were false positives (no cognitive impairment) and 8 (38.1%) were 

diagnosed as CIND.  The remaining 6 (28.6%) were diagnosed as having dementia. Of 

the six with dementia (but with a false negative KICA-IQ score) one lived with their 

family, two lived in residential care, two lived on their own and one was transient 

moving between friends and family. Of the 5 participants with a false negative screen 

score on the sKICA-Cog, 2 had a true positive score on the KICA-IQ and 3 were again 

false negatives. Of the 9 participants who had a false negative score on the KICA-IQ, 

6 (66.7%) were picked up as true positives by the sKICA-Cog. Of the 53 participants 

with a false positive screen score on the KICA-IQ, 45 (84.9%) were correctly 

classified as true negatives by the sKICA-Cog. 12 of the 53 KICA-IQ false positives 

were diagnosed as CIND. 

 

 

7.5 Discussion 

7.5.1 Principal Findings 

The KICA-Cog (cut-off score 33/34 out of 39), KICA-IQ (cut-off score 2/3 out of 16) 

and sKICA-Cog (cut-off score 20/21 out of 25, see Appendix VI) are valid screening 

instruments for dementia in older Indigenous Australians. The KICA-ADL provides 

information on a patient’s functional status that is correlated to their level of cognitive 

impairment. The KICA-ADL should not be used as a total score; however its individual 
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items provide important information on the severity of dementia and the level of 

community care that the participant and their carer may require. The other sections of 

the KICA (medical, smoking and alcohol history, KICA-EQ and KICA-IEQ) provide 

important information for determining subtypes, differential diagnoses and management 

(see Appendix II). 

 

 

7.5.2 Comparisons with Other Studies 

KICA-Cog 

The KICA-Cog validity was stronger in this larger sample (n=363) than in the smaller 

Kimberley (n=70) and Northern Territory (n=47) samples. The percentage of 

participants with no cognitive impairment (79.6%) in this larger Kimberley study was 

higher than in the original Kimberley study (44.3%) and the Northern Territory study 

(34.0%), reflecting the ‘true’ prevalence of dementia in the population more closely. 

The mean age was younger in this study (60.7 years, SD 11.9) as compared to the 

Kimberley validity study (72.0, SD 9.1).  As described by Mulherin et al (2002), 

diagnostic test performances vary across different subgroups, known as the spectrum 

effect. Table 69 shows that the KICA-Cog validity measures were stronger in this 

study than in previous studies. As the KICA-Cog cut point of 33/34 out of a possible 

39 was identified as the optimum score to assist in determining the presence of 

dementia/no cognitive impairment, this score was accepted as the cut point for the 

KICA-Cog. 
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Table 69. Comparison of the KICA-Cog validity results of the Kimberley studies 

and the Northern Territory study. 

 

 

As described in Chapter 2, the KICA-Cog compares favourably to studies of other 

cognitive instruments in Australia. The validity of the KICA-Cog (sensitivity of 93.3% 

and specificity of 94.8%) is stronger than that of the MMSE (Folstein et al. 1975) when 

validated with Australian ex-serviceman (sensitivity of 45% and specificity of 99%) 

(Jorm et al. 1996) and also when validated on a sample of Australian ACAT clients 

(sensitivity 87.5%, specificity 85.3%) (Flicker et al. 1997). The KICA-Cog has higher 

sensitivity but lower specificity than the RUDAS (sensitivity 89%, specificity of 98%) 

(Storey et al. 2004).   

 

 Kimberley 

(n=70) 

Northern Territory 

(n=47) 

Kimberley 

(n=363) 

Internal 

consistency ( α )  

 0.87 0.81  0.91 

Cut-off score 31/32 31/32 33/34 

Sensitivity 

Specificity 

90.6 % 

92.6 % 

82.3% 

87.5% 

93.3% 

94.8%. 

Area under ROC 

curve 

0.949 0.950 0.984 

Discriminant 

questions 

• pension 

week 

• recall 

• free recall 

• season question 

• verbal fluency 

• free recall 

• pension week 

• registration 

• recall 

• copying 

alternating 

designs 

• free recall 
•  

Discriminant 

questions correctly 

categorise % 

85.7% 90.9% 96.7% 
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The participant characteristic of ‘no formal education’ (p=0.24) did not have an 

influence on KICA-Cog scores. This result is similar to that found in a study of the 

RUDAS tool (Storey et al. 2004), in which years of education (p=0.20) did not affect 

the relationship between RUDAS scores and cognitive diagnosis in a multicultural 

Australian sample. Comparatively, years of education (p=0.016) did affect MMSE 

(Foltein et al. 1975) scores in a multicultural Australian sample (Rowland et al. 

2006). 

 

 

KICA-IQ 

Following validation of the KICA-IQ on a larger sample of informants (n=350) the 

cut-off score changed from 3/4 to 2/3 out of a possible 16. A KICA-IQ score above 

the cut-off point indicates possible dementia and the need for further medical 

investigations. 

 

 

Table 70.  Comparison of the KICA-IQ results from the two Kimberley samples. 

 

 KICA-IQ n= 70 KICA-IQ n=350 

Internal consistency ( α ) 0.83 0.85 

Sensitivity  

Specificity 

80.0% 

90.0% 

75.6% 

84.2% 

Cut-off score /16 3/4 2/3 

Area under ROC curve 0.895 0.909 

Discriminant questions  • forgets a lot of things 

• forgets what happened 

yesterday 

• forgets names of family 

• forgets what happened 

yesterday 

• forgets pension week 

Discriminant questions 

correctly categorise % 

80.0% 92.5% 
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The KICA-IQ (sensitivity of 76% and specificity of 84%) compares favourably to the 

IQCODE (Jorm & Jacomb 1989) when validated on a sample of Australian ex-

servicemen (sensitivity 91%, specificity 62%)  (Jorm et al. 1996) and when validated on 

a sample of Australian ACAT clients (sensitivity 79.2, specificity 77.7%) (Flicker et al. 

1997).  

 

 

sKICA-Cog 

The KICA-Cog has a higher sensitivity (93%) than the short version sKICA-Cog 

(89%); however the specificity of both tests was the same (95%), with similar values for 

the area under the ROC curve (see Table 71). The sKICA-Cog is therefore a less 

accurate tool than the KICA-Cog for identifying people who have dementia as it 

produces more false negatives. 

 

Table 71.  Comparing the sKICA-Cog to KICA-Cog results (n=363). 

 

 sKICA-Cog KICA-Cog 

Cut-off score 20/21 out of 25 33/34 out of 39 

Sensitivity 

Specificity 

88.9% 

94.8% 

93.3% 

94.8% 

Area under 

ROC curve 

0.983 0.984 

 

 

The sKICA-Cog and the KICA-IQ total scores are not strongly associated (Spearman’s 

rho -0.36), implying that each test provides different information regarding the subject. 

As stated by Flicker et al. (1997) the positive predictive value of two tests used in 

combination is usually higher when the tests are not strongly correlated. Those who had 
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a positive test for dementia in both the KICA-IQ and in the sKICA-Cog had scores that 

varied widely within the positive side of the scale (between 3-16 for the KICA-IQ and 

0-20 for the sKICA-Cog), affecting the strength of the correlation.  

 

Those without dementia who had a false positive sKICA-Cog or KICA-IQ score may 

have had transient diagnoses such as delirium or depression, or these scores may reflect 

a stable but low level of cognitive functioning. A doctor’s review is important following 

a positive screen score to prevent false positives being diagnosed as dementia. The 

KICA-IQ correctly classified 71% of the sKICA-Cog false positives and 40% of 

sKICA-Cog false negatives. The sKICA-Cog correctly classified 85% of the KICA-IQ 

false positives and 67% of the KICA-IQ false negatives. 

 

 

7.5.3 Limitations 

As there was no “gold standard” test it was difficult to accurately assess the efficacy of 

this screening tool. According to Mower (1999) comparison with a reference standard 

may actually lead to an underestimate of the accuracy of a new diagnostic test, due to a 

superior performance of the test where apparent false positives are actually true 

positives and apparent false negatives are true negatives. The new test may also mimic a 

poor performance of the standard, overestimating the diagnostic accuracy of the test. 

Mower (1999) reports that since there is no way to correct for this, the criteria used for 

the standard diagnosis should be outlined in detail (see Chapter 2 for DSM-IV criteria 

and Chapter 3 for geriatrician assessment). 

 

The sKICA-Cog has been developed through selecting questions with good DFA scores 

from the KICA-Cog, and the validity of the short tool was determined through 
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analysing the total of these scores using the prevalence data. The sKICA-Cog has not 

been tested as an instrument on its own. This should be undertaken in the future to 

determine its acceptability by participants and assessors, and the validity of the sKICA-

Cog could then be re-evaluated. 

 

 

7.5.4 Implications 

To obtain the most accurate assessment of dementia in rural and remote Indigenous 

Australians aged over 45 years the full KICA tool should be used.  If health 

professionals prefer to use a brief screening tool it is recommended that the sKICA-Cog 

be used in combination with the KICA-IQ. To increase the specificity of the 

combination the sKICA-Cog and KICA-IQ could be used in series (both tests need to be 

positive to identify a case, Flicker et al. 1997).  Alternatively, to increase the sensitivity 

(at the cost of reduced specificity) they could be used in parallel (if either test is positive 

it is sufficient to identify a case, Flicker et al. 1997). If the sKICA-Cog and/or KICA-IQ 

results are positive, then in addition to a medical review to rule out other possible 

causes of cognitive impairment, all subsections of the full KICA should be completed to 

assist with determining dementia diagnosis, type, severity and impact for the 

development of appropriate treatment, management and support plans. 

 

 

7.5.5 Future Research 

A cognitive assessment tool is required for older Indigenous Australians living in urban 

settings. A study aimed at developing and validating such a tool is to begin in New 

South Wales. The validity of the sKICA-Cog and the KICA-IQ is currently being 
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investigated with Aboriginal and Torres Strait Islanders from Northern Queensland with 

training, support and data analyses being conducted by the candidate. 
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Chapter 8 Final Discussion 

 

 

The studies described in this thesis were developed due to an almost complete lack of 

knowledge regarding dementia in Indigenous Australians. These studies entailed the 

development and validation of specific cognitive assessment tools with the Indigenous 

population (the KICA and sKICA-Cog), and the application of the KICA on a 

population sample to assist in determining the prevalence of dementia and associated 

factors in the Indigenous Australian population. The discussion sections of Chapters 3 

to 7 examine primary outcomes, limitations, comparisons to other studies, and chapter 

specific implications and recommendations for future research. In this chapter these 

previous discussions and the literature reviews of Chapters 1 and 2 are synthesisd 

further to inform additional implications and future research needs. 

 

 

8.1 Summary 

8.1.1 The KICA  

The KICA was specifically developed to address the need for a cognitive assessment 

tool for older Indigenous Australians in rural and remote areas. The validity studies 

have demonstrated that the KICA is a valid and accepted screening tool for dementia 

within this population.  The KICA assesses multiple cognitive and non-cognitive 

domains to provide a range of detailed information to assist the medical professional in 

determining a clinical diagnosis.  The KICA includes patient and informant sections on 

medical, smoking and alcohol history and the subsections KICA-Cog, KICA-EQ, 

KICA-IQ, KICA-IEQ and KICA-ADL, that assess patient and informant information on 

cognitive decline, behavioural and psychological symptoms and function. All of the 

subsections have been accepted by a heterogeneous group of Indigenous Australians 
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and organisations in the Kimberley and Northern Territory. The KICA-Cog assesses the 

cognitive domains of orientation, recognition, naming, registration, free and cued recall, 

frontal executive function, verbal fluency, perseveration and praxis. In addition to items 

being culturally fair across many different language groups, education bias was 

effectively reduced through the exclusion of written and other tasks that when trialled 

had an educational bias (e.g. boomerang attention task, left/right body awareness task - 

see Chapter 3). Analyses showed that KICA-Cog validity was not affected by the 

absence of formal education. Storey et al. (2004) reported similar results with the 

RUDAS, a tool for Australians from non-English speaking backgrounds, and years of 

education. The KICA was developed with the high prevalence of eye disease in mind, 

and options are provided to overcome barriers that exist for those with no vision 

Because of the unique needs of rural and remote Indigenous health services the KICA 

was specifically developed for use by a range of health disciplines, not just medical 

practitioners, and was used with ease by remote Indigenous community members once 

they had received prior training.  Language consultants and interpreters were crucial in 

assisting with the development of straightforward and accepted questions in the KICA 

tool. As reported by the Kimberley Interpreting Service (2004) “Aboriginal clients 

speak of the doctors doing this particular survey (on dementia) as being smart because 

they are asking clear questions and giving comprehensive feedback” (p.6).  

 

The KICA is accessible and portable and can be used in a variety of 

settings in rural and remote areas. It is freely available on the website 

www.healthykimberley.com.au/chronicdisease.html, as are the KICA instruction 

booklet and a format for KICA reports. The necessary items for the KICA-Cog (comb, 

pannikin / cup, box of matches, plastic bottle with top, and a watch/ timer for the verbal 

fluency question) can be purchased in remote community stores. A 12 minute DVD was 
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additionally developed as an educational tool for health professionals on the practical 

use of the KICA tool and how best to utilise Indigenous interpreters (see Appendix VII).  

 A short version of the KICA-Cog (sKICA-Cog) was also developed from the questions 

of the KICA-Cog that most accurately classified those with or without dementia. The 

sKICA-Cog was found to be a valid brief screening tool for dementia. Due to the value 

placed on carer information it is recommended that when possible the sKICA-Cog is 

used in combination with the KICA-IQ.  

 

The KICA-Cog compares favourably to the performance of other cognitive screens such 

as the MMSE (Folstein et al. 1975) with a general Australian ACAT population (Flicker 

et al. 1997) and the RUDAS with a linguistically diverse sample of Australians (Storey 

et al. 2004). The validity of the KICA-IQ was similar to that of the IQCODE (Jorm & 

Jacomb 1989) in a general Australian ACAT population (Flicker et al. 1997) - see Table 

72. 

 

Table 72. Comparison of the KICA-Cog and KICA-IQ with the MMSE, RUDAS 

and IQCODE Australian validity results 

 

1 Folstein et al. 1975; validity study completed by Flicker et al.1997  

2 Storey et al. 2004 

3 Jorm & Jacomb 1989; validity study completed by Flicker et al. 1997 

 

The limitations of the KICA tool include the lack of a “gold standard” cognitive 

assessment as a basis for comparison in the same population, although the DSM-IV 

 KICA-Cog MMSE
1
 RUDAS

2
 KICA-IQ IQCODE

3
 

Sensitivity 

Specificity 

93.3 

94.8 

87.5 

85.3 

89.0 

98.0 

75.6 

85.2 

79.2 

77.7 
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criteria used by the panel of experienced geriatrician / old age psychiatrists are widely 

accepted and have good reproducibility (Hogervorst et al. 2003). The initial Kimberley 

and Northern Territory samples were not randomly sampled but were chosen to ensure a 

wide spectrum of diagnoses and cognitive abilities in the sample, which meant the 

sample was not representative and may have introduced bias into the results. As the 

prevalence study included all consenting community members who met the criteria in a 

semi-purposive sample of remote communities there was a higher proportion of 

participants with no cognitive impairment. Although there was good validity of the 

KICA-Cog in each study, the cut-points differed, possibly due to differences in the 

prevalence of each sample’s subject characteristics, known as spectrum bias (Mulherin 

et al. 2002). As the larger sample sized study also showed the best validity results, the 

KICA-Cog cut-point (33/34 out of a possible 39) from this study is recommended for 

use.  

 

 

8.1.2 Dementia Prevalence 

The prevalence of dementia in this Indigenous sample, at 12.4%, was 5.2 times greater 

than the overall Australian population rate of 2.4% when age standardised for those over 

45 years of age. This prevalence is substantially higher than generally found in the 

populations of developed and developing countries.  The increased prevalence between 

the Kimberley Indigenous and Australian populations decreased with advancing age.  

 

The prevalence of dementia was higher than that reported by Zann (1994) in a sample of 

Indigenous Australians over the age of 65 years (27% vs 20%), but not significantly 

(95% CI 17.8%, 35.8%). Unlike the Queensland governmental report, this study had the 

benefit of a validated tool for Indigenous Australians and a panel of geriatricians and 
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old age psychiatrists to confirm the diagnosis of dementia according to valid criteria. A 

study of an Arab community in Israel documented a prevalence of Alzheimer’s disease 

among participants over 60 years of 20.5%, similar to the dementia rate of 23.8% in this 

study (Bowirrat et al. 2001). 

 

Dementia not otherwise specified was the most frequent dementia diagnosis in this 

study. This was due to insufficient clinical information, including absence of CT results 

in many cases, insufficient history about the course of the illness or atypical 

presentation, or a combination of these factors. If available to future studies, brain 

imaging and neuropathological examination, should be completed to definitively 

determine the most frequent causes of dementia in this community.  Of those dementia 

cases that could be sub-classified, dementia of the Alzheimer’s type was found to be the 

most prevalent type, reflecting the pattern reported Australia-wide and in Western 

European studies (Jorm 1987). Alcohol-induced dementia was the least prevalent type 

of dementia and alcohol was not associated with dementia in this study, which differs 

markedly from the unfounded assumptions of Zann (1994) and Pollitt (1997) that 

alcohol-induced dementia is the most common type in Indigenous Australians.  

 

The majority of those with dementia in the sample were residing in residential care 

(60%).  The prevalence of dementia in participants living in residential care was 73.5%, 

which is within the values reported in a meta-analysis of studies of residential care 

facilities in Britain (Ineichen 1990). The prevalence of dementia in participants living in 

the community was 5.7%. 
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The necessary use of meta-analyses for the Australian comparison population prevented 

the calculation of confidence intervals for dementia prevalence ratios overall and for 

ratios in each age group.  

 

 

8.1.3 Factors Associated with Dementia 

The participant characteristics associated with dementia were older age, male gender, no 

formal education, previous stroke, head injury, epilepsy, smoking, falls, poor mobility 

and urinary incontinence. A follow up longitudinal study is required to fully determine 

whether these associated variables are risk factors for dementia. The variables of 

alcohol use, diabetes, hypertension and heart problems were not associated with 

dementia. 

 

The preventable variables associated with dementia (no formal schooling, stroke, head 

injury, epilepsy and smoking) were considerably more prevalent in this sample, with a 

higher frequency of multiple risk factors than, in the non-Indigenous Australian 

population (see Chapter 2).   

 

As in this study, others have found an association between dementia and no formal 

education (Ott et al. 1995), stroke (Reitz 2008), head injury (Mortimer 1991), epilepsy 

(Breteler et al. 1995), and smoking (Ott et al. 1998). In this study there appeared to be 

stronger associations of dementia with male gender, stroke and epilepsy than those 

reported in other studies (see Chapter 5). In contrast to the findings in this study it has 

been widely reported that women are more likely to have dementia (Jorm et al. 1987). 

Letenneur et al. (1999) reported that even though overall women were more likely to 

have dementia than men, in those aged less than 80 years men were more likely to have 
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dementia. Similar findings were reported in this prevalence study, where males were 

more likely to have dementia in every age group (although not significantly in 45-59 

yr), apart from those aged over 80 years. Men were also more likely to have dementia 

overall, perhaps due to the larger proportion of participants in the age groups below 80 

years in this study as compared to those generally reported. Although there is a paucity 

of epidemiological studies on the prevalence of strokes and epilepsy in Indigenous 

Australians, studies have shown that this population has worse outcomes from strokes 

(Lee et al. 2004; Thrift & Hayman 2007) and epilepsy (Archer & Bunby 2006) than 

non-Indigenous Australians. This has been attributed to co-morbid conditions, such as 

head injury, and poor access to health care, resulting in suboptimal management and 

greater severity of conditions, and possibly a greater risk of developing dementia.  

 

Due to incomplete medical records for many participants risk factors were by necessity 

elicited from participant and informant reports. Language and cultural differences 

affected the level of detail that could be obtained from participant and informant report 

of medical and social history. Due to the cross sectional design of the study it was 

difficult to determine cause and effect for participant characteristics and dementia. 

Some subject characteristics were relatively uncommon (e.g. epilepsy) resulting in a 

limited power to detect the strength of those associations with precision.  

 

 

8.2 Implications 

This study established that dementia is a major health problem for Indigenous 

Australians, affecting a much greater proportion of people in the Indigenous community 

than in the general Australian population and the majority of populations worldwide.  
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It is likely that the complex interaction of a number of environmental and genetic 

factors ultimately leads to dementia (Blennow et al. 2006), particularly Alzheimer’s 

type, which is likely to be the most common type of dementia in this population. It has 

been stated that multiple health risk factors are common in the Indigenous population 

with stress, smoking and physical inactivity being the most prevalent combination, with 

the most prevalent stressors in remote areas being death of a family member and 

overcrowding (ABS & AIHW 2005). This was reflected in the results of the prevalence 

study, in which participants had a high frequency of multiple health risk factors, with an 

average of 3 health risk factors present out of the 10 analysed. The prevalence of the 

individual preventable factors associated with dementia in the sample (head injury, no 

formal schooling, stroke, epilepsy and smoking) was also considerably greater than in 

the non-Indigenous population (AIHW 2006a). Application of the stochastic ageing 

theory (Kirkwood 1997) suggests that multiple burdens accumulate and interact to cause 

cognitive change and therefore Indigenous Australians exposed to these multiple 

environmental and endogenous insults from a young age would have elevated rates and 

an earlier onset of dementia. There is a need for a holistic approach to dementia 

prevention to effectively reduce the level and number of these health risk factors. To 

deliver a holistic ‘systems’ approach to improve the health of Indigenous Australians, 

and reduce the impact and prevalence of dementia, the government, health 

professionals, health services, councils, community members and the people living with 

dementia need to work co-operatively to bring about change at all levels. 

 

 

8.2.1 Government 

Dementia is a national health priority in Australia. However dementia has been a 

neglected issue in the Indigenous Australian population, with no dementia-specific 
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services existing for this population and no dementia assessment tool or best practice 

guidelines available. On invitation a presentation was made by the candidate and 

Professor Leon Flicker to the Parliamentary Friends of Dementia at Parliament House in 

Canberra in 2007 to increase the awareness of this important issue, and to state the need 

for the development of dementia-specific services for Indigenous Australians. A 

presentation was also made to the Commonwealth Department of Health and Ageing 

and the Office of Aboriginal Health in Canberra, to discuss the utility of the KICA tool, 

the high prevalence of dementia and the pressing need for appropriate dementia services 

and support to be developed for Indigenous communities.  This recommendation is in 

line with the policy of the Australian Government, which has bilateral support, that 

Indigenous Australians should have at least equivalent access to mainstream services. 

 

Governmental PBS guidelines currently require the completion of the MMSE (Folstein 

et al. 1975) and in some cases the CIBIC (Schneider et al. 1997) for the prescription of 

cholinesterase inhibitors for Indigenous Australians. As the only valid assessment tool 

for dementia in Indigenous Australians, the KICA may provide an appropriate 

alternative to the MMSE in this population, or may be used as the cognitive assessment 

tool for the cognitive subsection of the CIBIC. 

 

Global improvements in Indigenous health would be beneficial in delaying the onset of 

dementia in the Indigenous population. At the governmental level positive health 

outcomes may be achieved through the implementation of policies aimed at 

empowering the Indigenous population and improving socio-economic determinants of 

health such as education, employment and living standards (Marmot 1999). Policy 

discussion and implementation should have a focus on community development and 

empowerment and involve Indigenous Australians who are from rural and remote areas.  
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There is a need for a wider range of employment opportunities for Indigenous 

Australians in remote areas. For example due to a lack of funding for remote staff, 

HACC services rely on CDEP (see Chapter 1) for the employment of remote Indigenous 

staff for four hours a day, paying a ‘top-up’ wage to these workers.  CDEP enables 

many community members to be trained in some form of employment, rather than 

having permanent employment for a few. In the case of CDEP-funded HACC workers, 

this factor ensures that there are significant numbers of community members with skills 

in caring for the aged.  On the other hand there is rarely an opportunity for career 

development into permanent part or full-time positions and therefore no incentive is 

provided to stay in the position.  Many of the shortcomings of the CDEP approach may 

be overcome by additional funding for services to employ permanent workers, and 

community and government/private sector collaboration to develop a greater range of 

employment opportunities.  

 

The lack of formal education was associated with dementia in this study of Indigenous 

Australians. The provision of early education, schools, adult education centres and 

telecentres within remote communities is vital for the health of Indigenous people of all 

ages. Technical and further education (TAFE) colleges are located in most remote 

Kimberley towns, and a university is located in the town of Broome; however the 

provision of accredited training programmes to remote communities is limited by 

funding constraints and logistical difficulties. Additionally government can improve the 

health of populations through implementing health strategies such as education on 

nutrition in schools and other educational institutions. Government subsidies on healthy 

food in community stores and on white goods such as fridges can directly improve the 

health of community members. 
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Head injury was associated with dementia in the study, with the most commonly 

reported cause of head injury being fighting and domestic violence. Government and 

Indigenous community councils can collaborate to implement policies to tackle social 

problems such as domestic violence and alcohol abuse through the global improvement 

of socio-economic conditions and direct expenditure to provide supportive services and 

infrastructure, specific education and training, and  implementation of agreed policies, 

such as controlling access to alcohol (Couzos & Murray 2008).  

 

Government funding for further research into this previously inadequately recognised 

Indigenous health problem is essential to not only gain a greater understanding of 

dementia in the Indigenous population and worldwide but also to plan appropriately 

delivered and sustainable models for dementia management and support in Indigenous 

communities. The studies comprising this thesis were supported by the National Health 

and Medical Research Council of Australia, Health Ageing and project grant schemes 

after applications were prepared primarily by supervisor Dr Dina LoGiudice. 

 

 

8.2.2 Health services 

Health services need to improve the quality of care delivered to rural and remote 

Indigenous Australians with dementia and their carers. A range of health and 

community care providers work with this group, however with an overwhelming range 

of other health conditions impacting on the population there has been a lack of 

awareness of the impact of dementia, and appropriate assessment, management or 

support options, and little accountability for their practice.  
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No best practice guidelines on dementia are available for health professionals working 

with Indigenous Australians and dementia training is not included in Aboriginal health 

worker courses. Indigenous-specific dementia training is required for these health care 

workers, including doctors, nurses, Aboriginal health workers, HACC workers, 

residential care and allied health staff. An Indigenous dementia learning resource has 

recently been developed for health professionals by the Australian Government 

Department for Health and Ageing (2007), and this should be trialled and evaluated 

with health professionals and community members. 

 

The KICA can be used by a wide range of health and community care workers 

including doctors, nurses, allied health staff, Aboriginal health workers and residential 

care workers for the cognitive assessment of older Indigenous Australians living in rural 

and remote areas. It may not be suitable for the assessment of urban living Indigenous 

Australians. If a brief screening tool is preferred, a practical point for clinicians is that 

the sKICA-Cog should be used in combination with the KICA-IQ. It is strongly 

recommended that the complete KICA is used following a positive sKICA-Cog and / or 

KICA-IQ result to gather detailed information to assist doctors in a clinical diagnosis 

(the KICA is an assessment, not a diagnostic tool). It is important for doctors to review 

those with a poor KICA-Cog score in order to rule out other possible causes of a poor 

cognitive test result prior to diagnosis. 

 

The use of professional interpreter services is vital and has to be encouraged by all 

health services with differences in health concepts and communication contributing to 

poor Indigenous health outcomes (McDonald 2006). Dementia screening involves the 

assessment of language and thus it is even more vital that when a person is screened 

with the KICA their own language is used. 
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Indigenous staff members are required in health and community care services at all 

levels. In particular more Indigenous people are required in positions of policy 

development and decision making.  Currently, in the Kimberley, Indigenous Home and 

Community Care workers in remote communities are predominantly women. Strategies 

are required to encourage more men to work in this area due to the predominance of 

older men, rather than women, with dementia, and difficulties for women providing 

personal care to men within Indigenous culture. The employment of both male and 

female Indigenous staff in remote communities enables culturally appropriate care, 

along with other global community development benefits. As dementia is occurring at 

an earlier age in the Indigenous population, dementia and aged care services should be 

available to Indigenous Australians from the age of 45 years. 

 

The primary cause of the discrepancy in life expectancy between Indigenous and non-

Indigenous Australians is the high prevalence of chronic disease and injury (Ranzijn & 

Bin-Sallik 2001), conditions that directly contribute to the high prevalence of dementia. 

The primary prevention and management of these conditions is crucial, and should 

include those of all ages, remembering that poor child health has been associated with 

the later development of chronic disease (Barker 2003). The factors directly associated 

with dementia such as head injury, smoking, epilepsy, stroke, falls, incontinence and 

poor mobility, and other putative factors such as obesity, overcrowding, and depression 

are already the target of health initiatives around Australia in both the Indigenous and 

the non-Indigenous community. The frequency of these factors in the Indigenous 

Australian population and the strength of their associations with dementia further justify 

the need to direct health care resources towards their systematic assessment and 

management.  
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8.2.3 Indigenous communities 

To provide holistic and sustainable health care, health and aged care services need to 

work closely with a range of community organisations and members such as community 

councils, CDEP coordinators, art centres and clients of their service (e.g. carers) to 

discuss and develop ideas that may improve the health of Indigenous community 

members.  

 

Some Kimberley community health projects that are discussed in Chapter 1 include 

community-run vegetable gardens, the provision of healthy foods in remote community 

stores with accompanying health education, education of health staff by community 

members in the use of bush medicines and collaboration with artists to develop primary 

health care information (Davis et al. 2004; PMHC 2004; Rowley et al. 2000).  

 

School participation and retention in remote areas is important for the prevention of 

dementia. Additionally a wide range of culturally important educational activities (such 

as Law, bush camps, music, bush medicine, art centres and employment of older adults 

to teach language at schools) are currently contributing positively to the mental and 

cognitive health of Aboriginal community members (see Chapter 1).  

 

There is a lack of community-based dementia education and training available 

specifically for Indigenous Australians. Indigenous community run media such as radio 

could be utilised, with the creation of community run dementia education programmes 

working directly with families, carers and people with dementia, community clinics, 

Home and Community Care (HACC) and schools. 
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A large proportion of people with dementia in the Kimberley are living in residential 

care, away from their traditional country. To enable those requiring care to remain in 

their community, a greater array of culturally appropriate and flexible carer support and 

respite options is required in the community for families of people with dementia. 

Additionally communities can be encouraged and supported in applying for government 

funding to develop community-run pensioner units / aged care hostels with additional 

support and training provided by aged and community services.  

 

 

8.3 Future research 

A major goal of the research was to inform further studies elsewhere in Australia, 

resulting in the candidate and research team contributing to the development of a 

number of other projects on Indigenous dementia. The validity of the sKICA-Cog and 

KICA-IQ has recently been investigated in both Aboriginal and Torres Strait Islander 

communities in Northern Queensland with the candidate providing training, support and 

data analysis. Results showed that these tools are a valid measure of dementia in the 

Northern Queensland region and were readily accepted by both Aboriginal and Torres 

Strait Islander populations. There is no valid cognitive instrument for older Indigenous 

Australians living in urban areas. A study aimed at developing and validating such a 

tool is in progress in New South Wales with the aim to determine the prevalence of 

dementia in this urban-living Indigenous population, with the studies included in this 

thesis informing this research. A qualitative study managed by the candidate is currently 

underway to determine the support needs of Indigenous Australians living with 

dementia and their families and to develop, trial and evaluate Indigenous specific 

dementia models of care, best practice guidelines and training resources in the 

Kimberley region and Central Australia. The Kimberley stage of the project has begun, 
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with a steering committee comprising of Indigenous community members, Indigenous 

carers and Kimberley service providers meeting regularly to consult with project staff. 

The scoping studies with Kimberley-based service providers and in-depth interviews 

with carers and Indigenous HACC workers have been completed, with community 

focus groups currently underway. Dementia best practice guidelines for health 

professionals have been developed. The models of care will be trialled and evaluated in 

communities. The Central Australia stage of the project will begin in July 2008. 

 

Further research is required to see how well the dementia prevalence results translate to 

other regions through documenting cognitive impairment in other Indigenous Australian 

populations. Research conducted in regions with greater access to medical 

investigations such as CT scans would enable the types of dementia in Indigenous 

populations to be more systematically documented.  

 

The prevalence of dementia in the Indigenous Cree population of Canada has been 

reported to be similar to that of non-Indigenous Canadians (Hendrie et al. 1993). Further 

methodologically rigorous dementia studies in nations such as Canada and New 

Zealand, where Indigenous health indicators have improved, would enable comparisons 

that may inform strategies for preventing or delaying the onset of dementia in 

Indigenous Australians.  

 

The potential dementia risk factors of obesity, poor housing and overcrowding and the 

genotype risk factors of Alzheimer’s disease were not investigated in this study. The 

prevalence of behavioural and psychological symptoms of dementia was not analysed. 

There is a lack of published epidemiological studies on the prevalence and primary 

cause of strokes and head trauma in the Indigenous Australian population, factors that 



 271 

are strongly associated with dementia. Further research into these areas could lead to 

gains in both dementia prevention and the overall health of the Indigenous community.  

 

As previously mentioned there is a paucity of studies documenting the extent of 

dementia in Australia generally. In particular, there is a lack of Australian studies 

including people younger than 70 years and people residing in rural and remote areas. 

Comprehensive Australian surveys that include these Australians would enable more 

robust comparisons of the variations of dementia prevalence between the Australian 

population and specific populations from similar regions and age groups. These 

comparisons may provide further information on the environmental and endogenous 

causes of dementia and, for studies including lower age groups, causes of early onset 

dementia. 
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Appendix I  Excerpt of Walmajarri translation (Initial KICA-IQ) 

 

Observations by family about cognitive impairment (Initial KICA-IQ) 

 

FC1. Have you noticed that s/he (name) is forgetting a lot of things? 

Nyuntukura mapun ngananta rukalany, kunyungurla payikirla? 

Is it true that s/he forgets (things), maybe her bag?  

0�  no 

If yes: 

 Does this happen sometimes?     

Rukalany ngananta jamtayim?    1�  sometimes 

Does s/he forget sometimes? 

Rukalany ngananta  nirangal?     2�  all the time 

Does s/he forget all the time? 

 

FC2. Does s/he forget where s/he keeps things (e.g cigarettes, handbag, medicine box) 

Rukalany ngananta wanyjarrarla  pa yutukarralany mana? (Kunyungurla ngunyju, 

mirrijinwurti?) 

Does s/he forget where s/he puts things? (Maybe his/her tobacco or medicine?) 

0�  no 

 

If yes  Does this happen  

 Kujarti ngananta rukalany jamtayim?   1�  sometimes 

Does s/he forget sometimes? 

Kujarti ngananta rukalany nirangal?    2�  all the time 

Does s/he forget all the time? 

 

FC3. Does s/he forget the names of his family?  His grannies? 

Rukarnana ngananta nyantukurarla jajangajaa jamirtirla? 

Is s/he forgetting his/her grandchildren? 

0�  no  

If yes:Does this happen     1�  sometimes  

2�  all the time 

Kujarti ngananta  rukarnana jamtayim?            

nirangal? 

Is s/he forgetting like this sometimes? All the time? 

 

FC4. Does s/he have trouble finding the right word for things? 

Tartipirrkarra ngarta marnu malany 

Inadequately/as a learner does s/he speak? 

0�  no 

If yes:  

Does this happen   

Kujarti ngarta malany jamtayim?    1�  sometimes nirangal?

        2�  all the time 

Does s/he talk like that sometimes? all the time? 
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FC5. Is  s/he talking more language than s/he used to? 

Jalarra warrarni ngarta marnana nyantukura marnu? 

Is s/he still speaking his/her language at present? 

0�  no  

If yes:  

Does this happen  Marnana ngarta   jamtayim?  1�  sometimes 

Nirangal?       2�  all the time 

      Does she speak it sometimes?  All the time? 

(NB THE LANGUAGE HELPER COULD NOT EXPRESS THE CONCEPT OF AN 

INCREASE OR DECLINE IN LANGUAGE USE SO YOUR QUESTION IS CHANGED 

BY THE TRANSLATION HE HAS GIVEN) 

 

FC6. Does s/he talk a lot about things that happened a long time ago?  

Marnu jarlujangka yapajangka ngangu marnana? 

Does s/he tell you stories from long ago when s/he was a child? 

0�  no 

If yes: Does this happen     1�  sometimes 

2�  all the time 

  Kujarti ngangu marnana jamtayim? 

          nirangal nirangal? 

  Like this does s/he talk to you sometimes? 

          all the time? 

 

FC7. Does s/he forget what happened yesterday?  

Rukalany nganyanta nyapartukarra ngunangani jalurnijangka karawarrawarlanyjangka? 

Is s/he forgetting  how it was the day before? 

0�  no 

If yes: Does this happen     1�  sometimes 

2�  all the time 

  Kujarti ngarta ngunany jamtayim? 

        nirangal nirangal? 

  Like this is s/he sometimes? All the time? 

 

FC8. Does s/he forget where he is now? 

Ngurrpa ngartarla wanyjarrarla ngunany jalarra? 

Is s/he ignorant about where s/he is right now? 

0�  no 

If yes: Does this happen     1�  sometimes 

2�  all the time 

  Kujarti ngartarla ngurrpa jamtayim? 

           Nirangal nirangal? 

  Is she ignorant like that sometimes? All the time? 

 

FC9. Does s/he say the same thing over and over? 

Marnana ngangu kayanparni marnu kujangkurrarni kujangkurrarni? 

Does s/he tell you the same stories over and over? 

0�  no 

If yes: Does this happen     1�  sometimes 

2�  all the time 

Kujarti ngangu marnana jamtayim? 

        nirangal nirangal? 
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Does s/he talk to you like that sometimes?  

        all the time? 

   

 

FC10. Does s/he keep walking away and getting lost? 

Wurna ngarta ngangayanany? 

Does s/he go off and get lost 

0�  no 

If yes: Does this happen     1�  sometimes 

2�  all the time 

  Ngangayanany ngarta jamtayim? 

      nirangal nirangal? 

  Does she get lost sometimes? all the time? 

 

FC11. Can s/he remember which week is pension week? 

Pinarri ngartarla nyanartiwu wikku pensionjangkawu? 

Does s/he know about that week pension week? 

0�  yes 

If no:Does this happen     1�  sometimes 

2�  all the time 

 Kujarti ngarta nguniny jamtayim? 

       nirangal nirangal? 

 Is s/he like that sometimes? all the time? 

 

FC12.Does s/he start telling a story and then change to a different story? 

Nyanawurlu marnuwarlany yutukani ngarta? 

That one, does s/he put in different talk/stories? 

0�  no  

If yes: Does this happen     1�  sometimes 

2�  all the time 

  Kujarti ngarta nguniny jamtayim? 

  Like that is s/he sometimes? 

  Kujarti ngarta nguniny nirangal nirangal? 

  Like that is s/he all the time? 

        

FC13. Does s/he do things that are wrong in Aboriginal way?(e.g saying names of dead 

people) 

Yakurrkujilany ngangu tarruku marnu? 

Does s/he make it bad for you by talking taboo words? 

        0�  no 

If yes: Does this happen     1�  sometimes 

2�  all the time 

  Kujarti ngarta nguniny jamtayim? 

  Like this is s/he sometimes? 

  Kujarti ngarta nguniny nirangal nirangal? 

  Like this is s/he all the time? 
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Appendix II Final KICA tool and pictures 

 

The KICA was developed in response to the need for a validated cognitive screening 

tool for older Indigenous Australians living in rural and remote areas. 
 

The KICA-Cog section is validated with Indigenous Australians aged 45 yrs and above 

from the Kimberley and Northern Territory. A score of 33/39 and below indicates 

possible dementia. Those with a low KICA-Cog score should be referred to a doctor for 

medical screens to rule out other causes of cognitive impairment, some of which are 

reversible, or to substantiate dementia. The other sections of the KICA tool are for 

information gathering only. 
 

The KICA-Cog pictures and other KICA information can be found at 

www.healthykimberley.com.au/chronicdisease.html 
 

As language skills are assessed in the cognitive section it is recommended that an 

interpreter be used when required. In the visual naming task if an individual is unable to 

name a certain picture (crocodile or emu) due to their own cultural reasons it can be 

replaced by the dog or horse pictures available on the website.  
 

Tools required: 

• Comb 

• Pannikin / cup 

• Box of matches 

• Plastic bottle with top 

• Watch/ timer for verbal fluency question. 
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Date of Interview:…………………………… 

 

Name:……………………………………………………………………………………

…..      

Date of birth:………………………………… 

 

Gender:    female  male     

 

Name of 

interviewer:……………………………………………………………………….. 

                                              

Name of 

Community:………………………………………………………………….…….. 

 

Place of Interview:   
 

Home     Residential care 

Home of relative   Hospital                                              

Clinic       Other 

………………………………………………………………... 

 

Interpreter present: 

 

None  

Professional          

 Family 

Other……………………………………………… 

 
What languages do you 

speak?……………………………………………………… 

 

          

...……………………………………………………... 
  

Language of 

interview:………………………………………………………………………. 

 

Name of carer or family member:  
…………………………………………………... 
 

Carers relationship to subject: 

 

dau/son  spouse      brother/sister      grandchild  

niece/nephew  cousin             formal carer          other………… 

……………………………….. 

 
Carer gender:  female  male 

 
Does the carer live with the subject?   yes   no  
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MEDICAL HISTORY  

I want to ask you about any sicknesses you have had. (circle answer) 

1. Are your eyes good?  Can you see everything?   

  yes  no  don’t know 

 

2. Are your ears good? Can you hear everything?  

yes   no  don’t know 

 

3. Have you ever had a stroke? (got weak down one side of your body)  

  

yes   no  don’t know 

 

4. Have you got sugar sickness? (diabetes)     

yes   no  don’t know     

 

5. Have you got high blood pressure?    

yes   no  don’t know 

 

6. Have you got heart problems? 

yes   no  don’t know 

 

7. Have you got kidney problems?     

            yes   no  don’t know 

 

8. Do you have trouble walking?     

             yes   no  don’t know 

     Write details…………………………………………………. 

9. Do you have any pain?     

            yes   no  don’t know 

9.1   if yes:   sometimes     most of the time 

 

10. Do you fall down sometimes?     

    yes   no  don’t know 

10.1  if yes: did you hurt yourself?     

             yes   no  don’t know 

 

11. Have you ever been hit on the head and knocked out? 

      yes   no  don’t know 

 

12. Do you ever have gumbu (urine) problems?   

            yes   no  don’t know 

12.1  if yes: Do you ever make gumbu (urine) in your clothes?   

             yes   no  don’t know 

 

13. Have you been sick and gone to hospital? What for?     

  

             yes   no  don’t know 

14. What sort of medicines do you take?  (list names or number of 

tablets)…………………………… 
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SMOKING  AND ALCOHOL HISTORY 

 
 

1. Do you drink grog?     

                no      yes  

 (If no go to 2 ) 
1.1 How many times a week?   only sometimes every day 

1.2.How much?         just few drinks until you’re drunk 

1.3 How long have you been drinking for?    

not long  long time 

  (not long is less than 10 yrs, long time is more than 10 yrs) 

 

2. Did you drink when you were young?  

no   yes 

(If no go to 3) 

2.1 Did you drink every day?   no   yes  

2.2 Did you used to get drunk?   no   yes 

2.3 (If they have quit ask)- when did you stop drinking?  

 long time ago  last year       this year  

 

3. Do you smoke?     no   yes  

(If no go to 4)    

3.1 Do you smoke every day   no   yes  

(If no go to 3.3)      

3.2 How many in one day?    

           little bit: (less than1 packet)  big mob: (1 packet or more) 

3.3 How long have you been smoking? 

                           not long  long time 

   (not long is less than 10 yrs, long time is more than 10 yrs) 

 

4. Did you smoke when you were young?  

(If no go to 5)     no   yes 

4.1How many did you smoke in one day?  

little bit: (less than1 packet)   big mob: (1 packet or more) 

4.2 (If they have quit ask)- when did you stop smoking? 

     long time ago  last year  this year  

 

5. Do you chew tobacco?  

no   yes 

5.1 Did you chew when you were young? 

                                            no                               yes   
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COGNITIVE ASSESSMENT (KICA-COG) 

 

I’d like to see if you can remember things.  I’ll ask you some 

questions. 
Incorrect answer enter  …0    Correct answer enter…1 

 

Orientation 

1. Is this week pension/pay week?     0            1 

 
2. What time of year is it now?      0   1 

(may need to prompt eg. wet time…dry time / hot……cold time?)  

 

3. What is the name of this community/place    0   1 

 

For questions 4 & 5 you will need three items: comb, pannikin (cup) and matches. 

 

Recognition and naming 
4. Hold up each item in turn and ask           

What do you call this?  

4.1 comb   0     1 

 

4.2 pannikin (cup)  0     1 

 

4.3 matches  0     1 

 

(If the subject has poor vision put each object in their hand and ask them to recognise 

it.) 

 
5. Hold up each item in turn and ask 

  What is this one for?    

5.1  comb      0     1  

 

5.2    pannikin     0     1       

 

5.3 matches                   0     1 

 

Hide each object in turn 
 I’m going to put this one here, this one here...   Now don’t forget where I put them.  

(Omit this if poor vision, and name objects for them to remember.) 

 

Registration 
6. Tell me those things I showed you    0 1 2 3 

 

Verbal comprehension 
7. Shut your eyes        0     1 

8. First point to the sky and then point to the ground.          0      1       2  
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Verbal fluency 
9. Tell me the names of all the animals that people hunt.  

Time for one minute (Can prompt with: any more? what about in the air? in the water?) 

      0 animals:    0 

 Total No._________   1-4 animals:    1

      5 –8 animals:    2

      9 animals or more:   3 

Recall 
10. Where did I put the comb? Where did I put the matches? Where did I put the 

pannikin?         0      1 2 3    

     

   

Visual naming 
11. I’ll show you some pictures.  You tell me what they are.  Remember these pictures 

for later on.    

Point to each picture and ask What's this?  (Show boomerang as example)   

Now remember them because I'll ask you one more time. 

 

boy, emu, billy/fire, crocodile, bicycle  0 1 2 3      4     5 

    

 

Frontal/executive function 
12. Look at this.  Now you copy it.    

Show alternating crosses and circles   0 1 

          

Free Recall 
13. You remember those pictures I showed you before?   What were those pictures?  

Tell me. (Show boomerang as example)  

      0 1 2 3       4 5       

 

Cued Recall 
14. Which one did I show you before?   (one of three pictures, use boomerang page as 

example)         

      0 1 2 3 4          5

           

Praxis 
15. Open this bottle and pour water into this cup 0 1                                          

16. Show me how to use this comb   0 1 

 

 

         KICA-COG  TOTAL SCORE: _______ /39 

           Score of ≤33/39 indicates possible dementia  
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EMOTIONAL WELL-BEING (KICA-EQ): 

I want to ask you some questions about how you are feeling 

within yourself: 

 
1. How are you feeling now? Good (happy)?  No good?     good 

          sometimes 

If no good,   do you feel no good only sometimes…. all the time?  all the time 

         

 

2. Do you worry about a lot of things?      no  

sometimes 

If yes, do you worry about things only sometimes…. all the time?  all the time 

        

 

3. Do you still do things that make you happy?     yes 

(eg. go fishing, play cards, visit other people)?     no 

          

 

4. Do you feel grumpy (growling at people a lot)?     no 

sometimes 

If yes, do you feel grumpy sometimes …all the time?    all the time 

        

 

5. Do you feel lazy….slack?       no 

sometimes 

If yes, do you feel slack only sometimes….all the time?    all the time

            

 

6. Do you have a good sleep at night? Do you sleep all night?  yes 

         pain, toilet, noise 

If no, what makes you wake up?             no reason

           

  

7. Are you sleeping too much during the daytime?     no 

sometimes 

If yes, are you sleeping too much only sometimes…all the time?  all the time

     

 

8. Are you eating well?        yes 

sometimes 

If no, do you not eat well sometimes…….all the time?   all the time

           

    

9. Do you forget things a lot?       no 

sometimes 

If yes, do you forget things sometimes…… all the time?   all the time 

 

 

10. Do you reckon you are still thinking straight?     yes 

sometimes 

If no, do you have trouble thinking sometimes….. all the time?  all the time                                           
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FAMILY REPORT 

I’d like to ask you some questions about (name).  These questions are about his/her 

health and memory.  

 

FAMILY- MEDICAL HISTORY 

1. Has s/he ever had a stroke? (gone weak down one side)    

                                 yes   no  don’t know 

 
2. Has s/he got sugar sickness? (diabetes)                                  

            yes   no  don’t know 

   

3. Has s/he got high blood pressure?   

          yes   no  don’t know 

 

4. Has s/he got heart problems?      

          yes   no  don’t know 

 

5. Has s/he got kidney problems?    

                  yes   no  don’t know 

 

6. Has s/he ever been knocked out? (eg. hit their head and blacked out)    

    yes   no  don’t know 

 

7. Has s/he ever been sad all the time?    

            yes   no  don’t know 

7.1 if yes- have they had medicines for that? (antidepressants)   

         yes   no  don’t know 

 

8. Does s/he have trouble walking?             

                             yes   no  don’t know 

  

9. Does s/he fall down a lot?  

           yes   no  don’t know  

9.1 if yes- do they hurt themselves? 

                 yes   no  don’t know 

 

10. Does s/he have any pain?  

yes   no  don’t know 

10.1 if yes- sometimes……..all the time?                

     sometimes    all of  the time  

 

11. Does s/he remember to take their medicines?  

            yes   no  don’t know 

11.1 Do you have to help?   

yes   no   don’t know 

 

12. Is there anything else you are worried about? 
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FAMILY - SMOKING AND ALCOHOL HISTORY 

 

 

1. Does s/he drink grog?   

no        yes 

(If no go to 2) 

1.1 How many times a week?   only sometimes  every day 

1.2 How much?       just few drinks  until s/he’s drunk 

1.3 How long for?    not long  for a long time 

   (not long is less than 10 yrs, long time is more than 10 yrs) 

 

 

 

2. Did s/he drink when s/he was young?  

no        yes 

 

 (If no go to 3) 

 2.1 Did s/he drink every day?  no        yes 

 2.2 Did s/he used to get drunk?  no        yes 

 2.3 if they have quit- When did s/he stop?   not long ago  long time ago 

 

 

 

 

3. Does s/he smoke?     no        yes 

(If no go to 4) 

3.1 How many in one day? 

little bit: (less than1 packet) big mob: (1 packet or more) 

3.2 How long has s/he been smoking? not long  long time 

 

 

 

 

4. Did s/he smoke when s/he was young? no       yes 

(If no go to 5) 
4.1How many in one day?    

little bit: (less than1 packet) big mob: (1 packet or more) 

4.2 if they have quit- When did s/he stop? 

    not long ago  long time ago   

  

 

 

 

5. Does s/he chew tobacco?  

no        yes 

 

5.1 Did s/he chew when s/he was young?  

no        yes 
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COGNITIVE INFORMANT QUESTIONNAIRE (KICA-IQ) 

 

1. Have you noticed that s/he (name) is forgetting a lot of things?  

no  0  

If yes: Does this happen    sometimes       1  

       all the time      2          

 

2. Does s/he forget the names of his family?   

no  0  

If yes: Does this happen    sometimes       1  

       all the time      2 

 

3. Does s/he forget what happened yesterday?  

no  0  

If yes: Does this happen    sometimes       1  

       all the time      2 

 

4. Does s/he forget where s/he is now?  

no  0  

If yes: Does this happen    sometimes       1  

        all the time      2 

 

5. Does s/he say the same thing over and over? 

no  0  

If yes: Does this happen    sometimes       1  

       all the time      2 

 

6. Can s/he remember which week is pension week? 

yes  0  

If no: Does this happen    sometimes       1  

       all the time      2 

 

7.  Does s/he keep walking away and getting lost? 

no  0  

If yes: Does this happen    sometimes       1  

       all the time      2 

 

8. Does s/he do things that are wrong in Aboriginal way?  

(eg. calling out names of people who have passed away)   

no  0  

If yes: Does this happen    sometimes       1  

       all the time      2 

 

 

     KICA-IQ TOTAL SCORE: ________ /16 
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FAMILY - EMOTIONAL WELL BEING (KICA-IEQ) 

1. Is s/he happy most of the time?   

(If yes, go to 3)      yes / no  

 

 

2. Is s/he sad most of the time?    yes / no   

2.1 If yes, is this different from before?          yes / no  

  

  

3. Is s/he sleeping well at night?     yes / no   

3.1 If no, is this different from before?  yes / no 

    

 

4. Is s/he sleeping all the time? Sleep day and night?   yes / no   

4.1 If yes, is this different from before?  yes / no  

          

 

5. Is s/he eating properly?     yes / no 

5.1 If no, is this different from before   yes / no   

 

 

6. Is s/he growling a lot (eg. at his grannies)?   yes / no   

6.1 If yes, is this different from before?  yes / no 

           

  

7. Does s/he laugh for no reason?    yes / no 

7.1 If yes, is this different from before?  yes / no 

      

 

8. Does s/he blame people for no reason?    yes / no  

 8.1 If yes, is this different from before?  yes / no 

    

 

9. Does s/he see things that are not really there?   yes / no  

 9.1 If yes, is this different from before?  yes / no  

        

 

10. Does s/he hear things that are not really there?  yes / no  

 10.1 If yes, is this different from before?  yes / no   

    

 

11. Is s/he frightened of people for no reason?  yes / no  

 11.1 If yes, is this different from before?  yes / no  

  

  

12. Does s/he hit people for no reason?   yes / no  

 12.1 If yes, is this different from before?  yes / no   

     

13. If family has noticed changes in memory or behaviour: 

Did their memory / behaviour    -get worse slowly and gradually?  

-change quickly, all of a sudden? 

Details (when did memory change, what symptoms etc)… 
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14. Is there anyone in their family who forgets things all the time? (alive today) 

     yes  no  don't know  

Write relationship:__________________________ 

 

15. Was anyone else in their family like that before they passed away?   

     yes  no  don't know 

Write relationship:__________________________ 

     

 

KICA-ADL:  

I’d like to ask you questions about what   name   can do for himself / herself. 

 

1. Can s/he still do her own work?  (paid and unpaid eg. cooking/cleaning/making fire)

      yes  no  don’t know 

           

2. Can s/he still go eg.  fishing, play cards? (activities they enjoy) 

yes  no  don’t know 

 

3. Can s/he look after his/her own money?  

yes  no  don’t know 

 

4. Can s/he feed himself?        

yes  no  don’t know 

 

5. Can s/he put on his/her clothes?      

yes  no  don’t know 

 

6. Can s/he shower himself/ herself?      

yes  no  don’t know 

 

7. Does s/he have trouble finding the toilet?     

yes  no  don’t know 

 

8. Does s/he make gumbu (urine) in bed in the night?         

yes  no  don’t know 

 

9. Does s/he make gumbu (urine) in trousers/dress in the daytime?    

yes  no  don’t know 

 

10. Does s/he make gura (bowel motion) in his trousers/dress?  

yes  no  don’t know 
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Appendix III Validity study cover sheet and consent form 

 

 

Kimberley Older Indigenous Health Project 

 

A survey of memory problems in Indigenous older people living in the 

Kimberley Region 

 

 

Older people can have problems with their memory. This can be normal but sometimes 

may be more serious affecting their daily life. It could be a type of dementia (memory 

and thinking problems). 

 

People with dementia can forget things and may start to behave differently. 

• You may notice them starting to lose things, finding it hard to say the right 

word, saying the same thing over and over.  

• They might have trouble looking after their money, cooking their meals.  

• Sometimes they may seem like a different person. They might start growling a 

lot at their grannies, walking away and getting lost. 

 

There are a lot of ways to help people with memory problems and dementia. There are 

community services like homemakers (HACC), respite and information for families. 

 

We want to find out the best way to assess Aboriginal people for dementia.  

 

We invite you to take part in this project. We will ask you specific questions about your 

memory and ask your family about your health and memory. This information is kept 

confidential. 

 

This project is organised by the University of Western Australia and National Ageing 

Research Institute and supported by Kimberley Aged and Community Services and 

Kimberley Aboriginal Medical Service Council. Ethics approval has been given. If you 

have any questions please contact Kate Smith on ph. 9193 1819 or Dr Dina LoGiudice 

ph. 9192 1012. 
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Kimberley Older Indigenous Health Project 

 

Consent Form 

 

 

 

 

• I consent to being involved with this survey. 

 

• I understand I can stop any time or miss out questions if I want 

to. 

 

• I understand that all information I give is confidential.  

 

• Information collected will be published and shared with the 

community but no names will be used. 

 

• If I agree the information about me will be shared with my doctor 

and referrals made to other health or community services if 

needed. 

 

• The survey has been explained to me and I have had the 

opportunity to ask questions about it. 

 

 

 

 

 

Signed____________________________________ 

 

Date _____________________________________ 

 

 

 

 

I have explained the survey to this volunteer and I believe he/she 

understands what is involved. 

 

 

Signed____________________________________                                               

 

Date _____________________________________ 
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Appendix IV Prevalence study coversheet and consent form 

 

 

Kimberley Older Indigenous Health Project 

 

Prevalence Study Information Sheet 

 

A survey of memory problems in Indigenous older people living in the 

Kimberley region 
 

 

Older people can have problems with their memory. There are a lot of 

reasons why a person can become forgetful. Some are easily treated like 

infection or it could be a type of dementia (memory and thinking 

problems). 

 

People with dementia can forget things and may start to behave differently. 

• You may notice them starting to lose things and not thinking 

straight.  

• They might have trouble looking after their money.  

• Sometimes they may seem like a different person. They might 

start growling a lot at their grannies, walking away and getting 

lost. 

 

There are a lot of ways to help people with problems such as dementia. 

There are community services like respite and homemakers. Education can 

be given to families and their community on how to look after someone 

with dementia and cope with the difficulties. 

 

To help us understand more about dementia we want to find out how many 

older Aboriginal people have dementia, and what may cause dementia in 

Aboriginal people.  

 

We invite you to take part in this project. We will ask you and a family 

member specific questions about your health and memory. We will 

feedback the results to you.  

 

All information will be kept confidential. This project is organised by the 

University of Western Australia, with support from Kimberley Aged and 

Community Services (KACS) and Kimberley Aboriginal Medical Services 

Council (KAMSC). Ethics approval has been given. 

 

We invite you to take part in this project. If you have any questions please 

contact Kate Smith or Anna Dwyer on ph: 9193 1819. 
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Kimberley Older Indigenous Health Project 

 

Prevalence Study Consent Form 

 
 

 

• I consent to being involved with this survey. 

 

• I understand I can stop any time or miss out questions if I want 

to. 

 

• I understand that all information I give is confidential.  

 

• Information collected will be published and shared with the 

community but no names will be used. 

 

• If I agree the information about me will be shared with my doctor 

and referrals made to other health or community services if 

needed. 

 

• The survey has been explained to me and I have had the 

opportunity to ask questions about it. 

 

 

 

 

 

Signed____________________________________ 

 

Date _____________________________________ 

 

 

 

 

I have explained the survey to this volunteer and I believe he/she 

understands what is involved. 

 

 

Signed____________________________________ 

 

Date _____________________________________ 
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Appendix V NT study cover sheet and consent form 

 

 

Northern Territory KICA Project 

 

A survey of memory problems in Indigenous older people living in the 

Northern Territory 
 

 

Older people can have problems with their memory. This can be normal but 

sometimes may be more serious affecting their daily life. It could be a type 

of dementia (memory and thinking problems). 

 

People with dementia can forget things and may start to behave differently. 

• You may notice them starting to lose things, finding it hard to say 

the right word, saying the same thing over and over.  

• They might have trouble looking after their money, cooking their 

meals.  

• Sometimes they may seem like a different person. They might 

start growling a lot at their grannies, walking away and getting 

lost. 

 

There are a lot of ways to help people with memory problems and 

dementia. There are community services like homemakers (HACC), respite 

and information for families. 

 

We want to find out the best way to assess Aboriginal and Torres Strait 

Islander people for dementia.  

 

We invite you to take part in this project. We will ask you and a family 

member specific questions about your health and memory. This 

information is kept confidential. 

 

This project is organised by Alzheimer’s Australia NT, University of 

Western Australia and National Ageing Research Institute, and funded by 

the Australian government. Ethics approval has been given.  

 

If you have any questions please contact Gail Marsh, KICA Project Officer 

on 8948 5228. 
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Northern Territory KICA Project 

 

 

Consent Form 

 

 
 

• I consent to being involved with this survey. 

 

• I understand I can stop any time or miss out questions if I want 

to. 

 

• I understand that all information I give is confidential.  

 

• Information collected will be published and shared with the 

community but no names will be used. 

 

• If I agree the information about me will be shared with my doctor 

and referrals made to other health or community services if 

needed. 

 

• The survey has been explained to me and I have had the 

opportunity to ask questions about it. 

 

 

 

 

 

Signed____________________________________ 

 

Date _____________________________________ 

 

 

 

 

I have explained the survey to this volunteer and I believe he/she 

understands what is involved. 

 

 

Signed____________________________________             

                                   

Date _____________________________________ 
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Appendix VI Short version KICA-Cog 

 

 

Short Version KICA (sKICA-Cog) 

 

Patient___________________________Date________________Assessor___________ 

 

I’d like to see if you can remember things.  I’ll ask you some questions. 
Score 0 if incorrect answer 

    

Orientation 

1. Is this week pension/pay week?      0     1           (     ) 

   

 

2. What time of year is it now     0     1              (     ) 

(may need to prompt e.g. wet …dry time,  cold….hot time?)  

 

3. What is the name of this community/place ?  0     1           (     ) 

 

 

Verbal comprehension 

4. First point to the sky and then point to the ground. 0         1   2   (     ) 

 

 

Verbal fluency 

5. Tell me the names of all the animals that people hunt. 

 

(Time for one minute. Can prompt: keep going, any more eg. in the water?)  

 

 Total No._____   (0 animals)   0 

      (1-4 animals)   1 

      (5 –8 animals)   2  

(9 animals or more)  3        (     ) 

       

 

Visual naming 

6. I’ll show you some pictures.  You tell me what they are.  Remember all these pictures 

for later on, because I’ll ask you one more time. 

 

Point to each picture and ask   What’s this?  

(Show boomerang as example) Now remember them. 

 

boy, emu, billy/fire, crocodile, bicycle       0        1     2        3        4        5         (     )    

 

 

� Couldn’t do due to poor vision. Name pictures for them to remember. 

 



 

Frontal/ executive function 

7. Look at this.  Now you copy it  (crosses and circles below).  0          1                 (      )  

   

Free Recall 

8. You remember those pictures I showed you before?   What were those pictures? Tell me.                                            

 (Show boomerang picture as example)                0 1 2 3       4 5            (      ) 

 

Cued Recall 

9. Which one did I show you before?   (one of three pictures,  use boomerang page as example)                                             

 If poor vision name the three options for them                          0 1 2 3 4          5            (      )                                                

 

Praxis 

10. Show me how to use this comb      0 1                                      (      ) 

                             

      

 

Total Score   _____  /25 

 

                                                                                                 Total score of ≤ 20/25 indicates possible dementia, further screening required  

    

 

X O X O X O X O 



 309 

Appendix VII  KICA  DVD 
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