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Abstract
Objectives: The aim of this study was to validate the Kimberley Indigenous 
Cognitive Assessment—Cognitive Component (KICA-Cog) adapted for dementia 
screening in Torres Strait Islander Peoples.
Methods: Data were obtained from a broader dementia prevalence study com-
pleted in the Torres Strait and Northern Peninsula Area between 2015 and 2018. 
Modifications were made to items from the original KICA-Cog to ensure they 
were culturally appropriate for the Torres Strait. All participants completed a 
KICA-Cog and had a comprehensive dementia assessment with a geriatrician ex-
perienced in cross-cultural assessment.
Results: A total of 255 Torres Strait residents aged 45 years and over completed a 
KICA-Cog and underwent geriatric assessment. The adapted KICA-Cog showed 
good validity for dementia diagnosis with a cut point of 33/34 associated with a 
sensitivity of 81% and specificity of 92% with an area under the ROC curve of 0.91.
Conclusions: The KICA-Cog, when modified for the Torres Strait, is a valid cog-
nitive screening tool for dementia. Caution is required when interpreting test 
scores, as the adapted KICA-Cog had slightly lower sensitivity (ability to detect 
people with dementia) than the original KICA-Cog. As with all short cognitive 
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1   |   INTRODUCTION

Rates of dementia in Australian Aboriginal and Torres 
Strait Islander Peoples are some of the highest in the 
world.1–3 Until recently, the accurate identification and 
diagnosis of dementia in Aboriginal and Torres Strait 
Islander communities has been hampered by a lack of cul-
turally appropriate, validated assessment tools. To address 
this gap, the Kimberley Indigenous Cognitive Assessment 
(KICA) was developed and validated to screen for cogni-
tive impairment in older Aboriginal Peoples living in re-
mote regions of Australia.4 The KICA collects information 
on clinical (medical, social, smoking history, alcohol his-
tory and mood/anxiety), cognitive and functional status 
and includes a section where collateral information can 
be collected from someone who knows the person well 
(KICA-Carer).5

The cognitive component of the KICA, the KICA-Cog, 
comprises 16 questions assessing a range of cognitive 
functions including orientation, memory, language, praxis 
and executive function. Scores range from 0 to 39, with 
lower scores representing greater cognitive impairment, 
and a cut-off score of 33 or below used to identify peo-
ple who require further assessment for possible dementia. 
The test uses simple English wording to facilitate trans-
lation into different Aboriginal languages; tasks were se-
lected to minimise the influence of education; and items 
for memory testing included more appropriate pictures 
(e.g., Aboriginal People, crocodile) and familiar objects 
(matches, comb and cup).4 Within the Kimberley valida-
tion sample, 40% had no formal schooling, and education 
was not significantly associated with test scores.6 The 
KICA-Cog demonstrated good inter-rater reliability, inter-
nal consistency (Cronbach's α = .91) and validity (sensitiv-
ity 93% and specificity 95%) for the diagnosis of dementia 
using a cut-point score of 33/34 (case/non-case).6 From 
the overall 16 questions, five correctly classified 97% of 
people with dementia versus no dementia: orientation to 
week, registration, recall, copying alternating designs and 
free recall.6

The KICA-Cog has subsequently been modified for 
use in regional and urban Aboriginal communities, using 
a picture of a guitar instead of the boomerang and other 
musical instruments as distracter items for the sample 

recognition trial, and adaptations to the wording of the 
animal category and orientation items.7 The KICA-Cog 
has also been adapted and validated for First Nations 
Peoples internationally8–11; validated for telehealth12; and 
a shortened version, the KICA screen, has been validated 
in Aboriginal and Torres Strait Islander communities in 
Far North Queensland.13

The Torres Strait Islands are located to the north of 
Australia between the tip of Cape York and Papua New 
Guinea. There are 18 island and five mainland communi-
ties within the Torres Strait and Northern Peninsula Area. 
Whilst the majority of people identify as being of Torres 
Strait Islander descent, there is a small percentage of 
Aboriginal People also living in the region.14 Community 
feedback during the initial validation of the KICA screen 
in Far North Queensland indicated that picture items 
depicting Aboriginal items such as boomerang, clapping 
sticks and tomahawk, were not appropriate for Aboriginal 
and Torres Strait Islander Peoples residing in the region.

In response to this feedback, potential changes in 
the KICA-cog were discussed with Torres Strait-based 
Indigenous Health Workers and community members 
during the team's regular clinical visits to the region. 
Consensus was that minor modifications to the pictures 
needed to be made such as replacing the boomerang, 
clapping sticks and tomahawk, with representative Torres 
Strait cultural items including a Torres Strait Islander 
drum, spear and headdress. As well, the Aboriginal People 
were redrawn as Torres Strait Islander People, and the tur-
tle, bird and emu were redrawn as a green turtle, Torres 
Strait pigeon and cassowary, respectively (Figure  1). 

tests, individuals with a low KICA-Cog scores should undergo further medical 
investigations before a dementia diagnosis is considered.

K E Y W O R D S

cognitive assessment screening instrument, culturally competent health care, dementia, 
indigenous peoples

Policy Impact

This study showed that with culturally appropri-
ate modifications, the Torres Strait version of the 
KICA-Cog is a valid dementia screening tool.

Practice Impact

Clinicians and health workers can use the modi-
fied version of the KICA-Cog with confidence 
when working in the Torres Strait region.
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Further consensus was that minor modifications were re-
quired to some of the wording within the broader KICA 
tool (e.g., food was changed to kaikai). The revised tool, 
including the adapted KICA-Cog, was well-accepted 
when administered to 20 participants in a pilot study on 
Hammond Island in the Torres Strait.15

The aim of this study was to validate the adapted 
KICA-Cog for use in the Torres Strait using the modified 
content, as part of a wider study examining the prevalence 
of dementia in in the region.

1.1  |  Positioning the research and 
community involvement

This research was conducted by the Healthy Ageing 
Research Team (HART), who are a team of Aboriginal 
and Torres Strait Islander, and non-Indigenous, clini-
cians and researchers based in Cairns and the Torres 
Strait. The two team members based in the Torres Strait 
work as Indigenous Health Workers in addition to their 
research role. Other HART clinicians have been pro-
viding geriatric outreach clinical services to the Torres 
Strait for over 20 years. During this time, the team devel-
oped a close working relationship with local Torres Strait 
health workers including the Post-Acute, Rehabilitation 

and Aged Care Service (PARAC) on Thursday Island, 
with whom the team have collaborated on all research 
projects. The team also worked closely with the man-
ager of the Aged Care Assessment Team (ACAT) for 
the Torres Strait, who became a founding member of 
HART. This close collaboration facilitated a response to 
address the community concerns raised about high rates 
of memory problems and problems of ageing seen in the 
region. After discussing these community concerns with 
local councils, and health and aged care services, HART 
and PARAC co-designed a dementia prevalence study 
for the Torres Strait and Northern Peninsula Area. As 
part of this study, the aim was to pilot and then validate 
the adapted KICA-cog, as part of the prevalence study 
outcomes. The broader prevalence study included on-
going community engagement with HART providing 
community education sessions and health worker train-
ing on memory and ageing topics; attending local com-
munity events; as well as disseminating information via 
talkback radio and other local media during field trips. 
HART established a Knowledge Circle, which func-
tions as the Indigenous Reference Group and oversees 
all of HART's ongoing research activities in the region. 
The Knowledge Circle includes Aboriginal and Torres 
Strait Islander academics, community members, aged 
care workers and health-care staff who have expressed 

F I G U R E  1   Revised stimulus pictures for the Torres KICA-Cog.
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an interest in working with the research team on ad-
dressing health issues of adults in their communities. 
Members are remunerated for their time. The role of 
the Knowledge Circle is to provide expertise, guidance 
and advice to ensure the research project methods and 
outcomes are culturally appropriate, take account of 
specific local issues and are undertaken in ways that 
promote capacity building, particularly in local com-
munities. This study came under the auspices of the 
Knowledge Circle.

1.2  |  Ethical considerations

The study was co-designed and conducted in partner-
ship with the Post-Acute, Rehabilitation and Aged Care 
Service on Thursday Island. Ethics approval was obtained 
from Queensland Health (HREC/13/QCH/129-878) and 
James Cook University (H5495) Human Research Ethics 
Committees.

2   |   METHODS

Data collected were obtained from a broader study of 
dementia prevalence completed in the Torres Strait and 
Northern Peninsula Area (2015–2018). Participants un-
derwent a health assessment comprising the KICA ad-
ministered by members of the research team supported 
by an Indigenous Health Worker, who was available to 
translate questions into Torres Strait Creole for partici-
pants, if required. Participants were also assessed by a 
geriatrician experienced in cross-cultural assessment 
during the same session, with approximately half of the 
sample having a geriatric assessment followed by a KICA 
assessment and half having a KICA assessment fol-
lowed by a geriatric assessment. Geriatricians provided 
dementia diagnoses based on a comprehensive geriatric 
assessment. As the aim was to validate the KICA-Cog, 
geriatricians were not given participants KICA-Cog 
scores as part of their assessment but used other assess-
ment tools such as the Mini Mental State Examination, 
verbal fluency, and shopping list recall, if appropriate. 
De-identified data from the geriatric assessments were 
reviewed by a panel comprising geriatricians and an 
older person psychiatrist to obtain consensus diagno-
ses. Participants were diagnosed using criteria from the 
Diagnostic and Statistical Manual for Mental Disorders, 
4th Edition (DSM IV-TR)16 to allow for comparison with 
the previous Kimberley study.3 Full methodology and 
prevalence data are reported elsewhere.2

2.1  |  Participants

Adults aged 45 years and over of Aboriginal and Torres 
Strait Islander descent living in the Torres Strait and 
Northern Peninsula Area were eligible to participate in the 
study. There were no other inclusion or exclusion criteria, 
as the aim of the wider dementia prevalence study was to 
include as many residents as possible. Participants were 
recruited by health centre staff, who approached clients 
and members of the wider community and provided them 
with written information about the study and then invited 
them to participate in the study. Wider recruitment strate-
gies using snowballing techniques included placing infor-
mation flyers on community notice boards and in council 
newsletters and promoting the study through local social 
media platforms and in the local paper. Residents of the 
local nursing home were also invited to participate and 
were assessed at the facility. Verbal and written consent 
was obtained from all participants, with additional con-
sent obtained from next of kin for participants with im-
paired capacity to consent.

2.2  |  Data analysis

Analyses were undertaken using the Stata statistical 
software version 15 (StataCorp. 2017. College Station, 
TX). KICA-Cog scores were not normally distributed, so 
between-group comparisons were made using medians 
(Mdn) and tested using Spearman's Rho, and Kruskal–
Wallis tests. Similarly, quantile regression with the 
Stata command ‘qreg’ was used to adjust for covariates 
when adapted KICA-Cog scores were examined by de-
mographic variables (e.g., education). The area under 
the receiver operating characteristic (ROC) curve was 
used to examine the ability of the adapted KICA-Cog 
at discriminating dementia from no dementia, and to 
identify potential cut-offs for case/non-case. Measures 
of diagnostic accuracy, including sensitivity, specificity, 
positive predictive values and negative predictive val-
ues, were used to compare different adapted KICA-Cog 
cut-offs. Logistic regression analysis was used to identify 
which adapted KICA-Cog items had the strongest asso-
ciation with dementia unadjusted, adjusted for age and 
adjusted for age and education. Discriminant function 
analyses were used to identify which minimum num-
ber of adapted KICA-Cog items correctly classified the 
greatest number of participants. The purpose of these 
analyses was to understand which individual items on 
KICA-cog were most/least useful for identifying demen-
tia in this population, which would potentially inform 
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how the KICA-cog is used clinically, and any future 
adaptations of the tool. Discriminant function analyses 
were used in the original KICA-Cog validation study, 
so this analysis approach was also repeated here for 
comparability. Ten adapted KICA-Cog items that were 
significant in logistic regression analyses were selected 
for Discriminant function analyses. Items were progres-
sively removed due to small cell sizes or low standard-
ised canonical discriminant function coefficients. This 
process was continued until a minimum number of 
items that had the highest leave-one-out classification 
(%) was identified.

3   |   RESULTS

3.1  |  Participants

A total of 255 Torres Strait residents aged 45 years and 
over completed the adapted KICA-Cog and underwent 
geriatric assessment. Within the sample, 88% were of 
Torres Strait Islander descent, 4% were of Aboriginal de-
scent and 8% were of Aboriginal and Torres Strait Islander 
descent. The mean age of the sample was 64.7 (SD = 10.6, 
range 45–93), and 35% were male. All participants had 
some formal education (32% with primary school only), 
and over 99% spoke English as a primary or secondary lan-
guage. Within the sample, 31 (12%) were diagnosed with 
dementia according to DSM IV-TR criteria.16 A further 53 
(21%) participants were diagnosed with cognitive impair-
ment no dementia (CIND), where there was evidence of 
cognitive decline but minimal functional impact.17

3.2  |  Demographic influences on 
KICA-Cog scores

3.2.1  |  All participants

The distribution of the adapted KICA-Cog scores was 
negatively skewed (n = 255, M = 35.6, SD = 4.2, Mdn = 37, 
range = 0–39). Median scores were negatively associated 
with age (p < .001) but not sex (p = .56). Higher levels of 
education were positively associated with KICA-scores 
(p < .001). The median score for participants with post-
school education (Mdn = 37.5) was higher than those 
who completed grades 11–12 (Mdn = 37), grades 8–10 
(Mdn = 36) or had a primary school (Mdn = 36) education. 
This trend, however, was not significant after adjusting 
for age in a quantile regression (p > .05). Similar non-
associations were found when education was examined as 
dichotomous variables (e.g., primary school only vs. rest, 
or postschool only vs. rest) (results not tabled).

3.2.2  |  By cognitive status

Median adapted KICA-Cog scores differed significantly 
between all cognitive groups (Kruskal–Wallis X2 = 94.5, 
p < .001) (Table 1). This remained significant after adjust-
ing for age and years of formal education in a quantile re-
gression (results not shown).

3.2.3  |  Diagnostic validation

The validity of the adapted KICA-Cog was investigated 
for 255 participants by comparing their total scores with 
the corresponding consensus diagnoses of no dementia 
(CIND n = 53 or cognitively normal n = 171) or dementia 
(n = 31). Figure 2 shows the area under the ROC curve for 
the adapted KICA-Cog at differentiating dementia from 
no dementia = 0.91. In these analyses, the adapted KICA-
Cog cut-off score with the highest performance in terms of 
differentiating the two groups was 33/34 (case/non-case) 
(Table S1). Two alternative cut-offs, 32/33 and 34/35, also 

T A B L E  1   Adapted KICA-Cog scores by diagnosis for 255 
Torres Strait Islander and Aboriginal participants, who participated 
in the dementia prevalence survey (2015–2018).

Cognitive status

Normal 
n = 171

CIND 
n = 53

Dementia 
n = 31

Mean (SD) 37.1 (1.7) 34.8 (2.4) 28.4 (7.7)

Median 37 35 30

Range 29–39 28–39 0–37

F I G U R E  2   Receiver operating characteristic curve for the 
KICA-Cog at differentiating between dementia (n = 31) and no 
dementia (n = 224) among 255 Torres Strait Islander and Aboriginal 
participants, who participated in the dementia prevalence survey 
(2015–2018).
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had relatively high discrimination compared to lower and 
higher cut-off points.

Table 2 shows the test diagnostics of the adapted KICA-
Cog for the 33/34 cut-off. The sensitivity (SE) was 81%, the 
specificity (SP) was 92% and the Positive and Negative 
Predictive Values were 58% (PPV) and 97% (NPV), respec-
tively. The lower alternative cut-off (32/33, case/non-case) 
had a lower SE (68%) and higher SP (95%). The higher al-
ternative cut-off (34/35, case/non-case) had a comparable 
SE (81%) and a lower SP (86%). The adapted KICA-Cog 
cut-offs of 36/37 and 37/38 had high sensitivity (90% and 
100%, respectively); however, the specificity was quite low 
(61% and 41%, respectively) (Table S1).

3.2.4  |  Individual items

The distribution of participant responses on individual 
adapted KICA-Cog items is provided in Table S2. Unadjusted 
and adjusted logistic regression analyses showed that in-
correct responses to orientation to week (Q1), registration 
of three items (Q6), free recall of three items (Q10), free 
recall of five pictures (Q13) and recognition of these pic-
tures (Q14) had the strongest association with a diagnosis 
of dementia (Table  S3). Discriminant function analysis 
(Table S4) showed that these five items correctly classified 
68% of participants with dementia vs. no dementia.

4   |   DISCUSSION

The adapted KICA-Cog, when modified for the Torres 
Strait, was found to be a valid tool in detecting people 

with decreased cognitive performance and having a high 
probability of dementia. There was a high level of discrim-
ination for identifying dementia, with an area under the 
curve of 0.91. The ideal cut-off score in terms of balanc-
ing sensitivity and specificity was 33/34 (case/non-case), 
which was the same as for Aboriginal communities in the 
Kimberley.6 The adapted KICA-Cog showed lower sensi-
tivity and comparable specificity (81% and 92%, respec-
tively) at this cut-off when compared to the study in the 
Kimberley (93% and 95%, respectively). Higher adapted 
KICA-Cog cut-offs (e.g., ≤36) improved sensitivity but at 
the expense of specificity.

These results suggest that the adapted KICA-Cog 
at the cut-off of ≤33 would correctly differentiate most 
people with and without dementia, although some peo-
ple with possible dementia may be missed. However, 
scores always need to be interpreted carefully, as this 
is only a short cognitive screening test and is not di-
agnostic. In some instances, it may be appropriate to 
refer someone who has obtained a cut-off score of 33 
or above, for further medical investigation, particularly 
if informants express concerns about cognitive perfor-
mance. Participants with more education had higher 
scores in our study, although this trend was not signifi-
cant after adjusting for age. Our results are similar to the 
Kimberley study, despite demographic differences be-
tween the two samples (e.g., all Torres Strait participants 
had some formal education, compared to only 60% in 
the Kimberley study). More education is cognitively pro-
tective18 and reliably associated with better performance 
on cognitive screening tools.19 Therefore, a person with 
higher education who is reporting a change in cognition 
and/or there has been functional decline, and scores 33 

T A B L E  2   Test diagnostics of adapted KICA-Cog, with cut-offs at 32/33, 33/34 and 34/35 (case/non-case) at differentiating a diagnosis 
of dementia (n = 31) from no dementia (n = 224) on a comprehensive geriatric assessment, for 255 Torres Strait Islander and Aboriginal 
participants, who participated in the dementia prevalence survey (2015–2018).

KICA-Cog cut-off 
(case/non-case)

Panel diagnosis of dementia Test diagnostics

No Yes Total Sensitivity % Specificity % PPV % NPV %

KICA-Cog (32/33)
No 212 10 222 68 (21/31) 95 (212/224) 64 (21/33) 96 (212/222)
Yes 12 21 33
Total 224 31 255

KICA-Cog (33/34)
No 206 6 212 81 (25/31) 92 (206/224) 58 (25/43) 97 (206/212)
Yes 18 25 43
Total 224 31 255

KICA-Cog (34/35)
No 193 6 199 81 (25/31) 86 (193/224) 45 (25/56) 97 (193/199)
Yes 31 25 56
Total 224 31 255

Abbreviations: NPV, negative predictive value; PPV, positive predictive value.
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or above on the adapted KICA-Cog would be an example 
where further investigation may be required. This high-
lights the importance of considering broader informa-
tion collected by the KICA tool, including information 
from an informant (e.g., KICA-Carer information) when 
interpreting KICA-Cog scores.

Five items that were the most effective in discrimi-
nating between participants with and without dementia 
were similar to those in the Kimberley study and included 
orientation, registration and recall of objects, and picture 
recall and recognition. However, as these items only cor-
rectly discriminated 68% of participants, compared to 97% 
in the Kimberley study, it is recommended that the total 
score is used when screening people rather than relying 
on individual items.

This study responded to community concerns about the 
need for an appropriate cognitive assessment tool for Torres 
Strait Islander Peoples. As such, this study continues the 
international body of work underway in developing demen-
tia screening tools that are appropriate for the specific First 
Nations communities in which they are used.8–11 Mainstream 
cognitive assessments are recognised as not being culturally 
fair,11 which increases the risk that First Nations Peoples 
may be misdiagnosed with subsequent implications for 
treatment, management, and access to services.

4.1  |  Knowledge dissemination

Results of the statistical analysis were discussed with 
Torres Strait Island team members, the PARAC team, 
and the Knowledge Circle for review with explanations 
of how the cut-off score was established and implica-
tions for clinical practice. Following this, the new tool 
was promoted amongst the primary health-care centres 
in the Torres Strait and Northern Peninsula Area. HART 
provided training and education on the KICA tool as 
part of their rolling community engagement strategy. 
The new tools have also been uploaded onto the KICA 
website for wider dissemination. The KICA is freely 
available for use by health professionals and health 
workers, accompanied by an online training package, at 
https://​www.​abori​ginal​agein​gwell​resea​rch.​com/​.

5   |   CONCLUSIONS

Following culturally appropriate modifications, the 
adapted KICA-Cog was found to be a valid assessment 
tool for detecting individuals with a high probability of 
dementia. Scores may be influenced by age and education, 
and as with all short cognitive tests, individuals with low 

scores should undergo further medical investigations be-
fore a dementia diagnosis is made.
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