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Preparing a persian version of kimberley indigenous
cognitive assessment for assessing the cognitive problems of
illiterate geriatric patients
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Abstract Background: The rate of dementia is increasing rapidly. With the recognized high rate of illiteracy among

~ geriatric patients, preparing an appropriate device for special screening among the low-educated elderly
seems to be necessary. The aim of this study is to prepare and assess the psychometric properties of the
Persian version of the Kimberley Indigenous Cognitive Assessment (KICA) in Iranian adults, in 2012.
Materials and Methods: One hundred and eighty elders participated in this psychometric study. Ninety
patients with dementia according to the Diagnostic and Statistical Manual of Mental Disorders, fourth
Edition, Text Revision (DSM-IV-TR) criteria, who had been admitted to Geriatrics and Neurology in some of
the private clinics in Esfahan, Iran, in 2012, were selected. The rest of the participants were normal persons
with the same demographic characteristics as the dementia group, who were selected from the patients’
acquaintances and from the Retired Personnel Organization. The statistical tools were the KICA scale, Mini-
Mental State Examination (MMSE), and Modified Mini-Mental State Examination (3MSE).
Results: The best clinical cutoff point of the test was 31, with a sensitivity of 92% and specificity of 88%. The
Cronbach’s alpha coefficient of KICA was 0.93. Among the KICA's subscales, the maximum Cronbach’s alpha
coefficient belonged to Praxis (o0 = 0.933) and the minimum one belonged to Delayed Recall (o: = 0.927).
The correlation coefficients of the KICA score with MMSE and 3MSE were 0.58 and 0.57, respectively.
Conclusion: The KICA test has been seen to be a reliable and valid tool to assess cognitive impairment in
the aged people of Iran. The KICA test can be used as a cognitive assessment test for distinguishing patients
with dementia, especially illiterate ones from other healthy people in Iran.
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INTRODUCTION
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Quick Response Code: Dementia is a disorder in various cognitive aspects that
Website: is at least concomitant with one of the cognitive aspects
www.advbiores.net that include, verbal, Praxis, Gnosis, and executive
function, which are associated with considerable
DOI: disorders in occupational and social functions.™ The
10.4103/2277-9175.148288 prevalence rate of dementia is increasing rapidly in
such a way that the World Health Organization (WHO)
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calculates that the prevalence rate of the illness will
reach from about 0.40% in 2006 to 0.44% in 2015 and
0.56% in 2030.? In another study conducted by the
Alzheimer Association in 2009, the rate of dementia
prevalence in the world will reach from 35.6 million
people in 2010 to 65.7 million people in 2030 and
115.4 million people in 2050.% The illness causes a
decrease in longevity and it is the second cause of
mortality in the geriatric population after cancer.**
This illness is diagnosed according to the patient’s
medical history, acquaintances’ complementary
history, and clinical observations based on the
existence of neurological and neuropsychological
features.¥

For the purpose of distinguishing the other cerebral
pathologies or diagnosing the dementia subgroup,
single-photon emission computed tomography
(SPECT), positron emission tomography (PET),
magnetic resonance imaging (MRI), and the computed
tomography (CT) scan are used.” The most rampant
type of dementia is Alzheimer’s, which commences
many years before the patient starts treatment, so
diagnosing the cognitive changes in the preclinical
stage will lead to diagnosing in the initial stages,
wherein the treatment will be more effective.!®-1?
With respect to early diagnosis, preparing and
applying neuropsychological tests is necessary. Some
studies have shown that eight years before a patient
completes the full criteria of illness, diagnosing with
neuropsychological tests is possible.!*®

The most common neuropsychological tests are:
Trail Making, Clock Drawing Test (CDT), 3MSE,
and MMSE. Among them, MMSE has the most
applications in assessing the initial cognitive function
of adults.™ ¥ For most of these tests the examinee
should at least have a minimum educational level (e.g.,
for MMSE the minimum grade is the eighth grade).
Unfortunately a great part of aged people in our society
do not have the ability to read or write. According to
the last reports of the Census Center of Iran, 75% of
the Iranian geriatrics had been illiterate in 1996 and
conducting these tests on that society has no reliability
or validity. Therefore, matching the KICA test with
the Iranian society and studying the psychometric
properties and clinical cutoff point is necessary.

The Kimberley Indigenous Cognitive Assessment scale
has been devised for indigenous illiterate adults in
Australia and due to its simplicity it is appropriate
for illiterate people and people with elementary
education. The test’s validity has been reviewed in
different rural populations in Australia.?® The KICA’s
validity and reliability in assessing and diagnosing
dementia has been studied in subjects above 45

2

years of age. The results show that at a cutoff point
of 33.39, with a sensitivity of 93.3% and specificity of
98.4%, KICA-Cog has high discriminate validity and
appropriate reliability.?” The advantage of this test
is its ability to assess illiterate adults, as it has been
reported by Legollis et al. (2006) that 61% of people,
older than 45 years of age and tested with KICA,
have had no formal education.?” The qualification
and application of KICA has been reported in a few
studies in Southeast Asia. In a study carried out by
Smith et al., this test, at a cutoff point of 37, has the
best balance of sensitivity and specificity and shows
a high correlation with the psychiatric diagnosis.?!
Considering the high population ofilliterate geriatrics
in Iran, the need for preparing and validating the
appropriate criteria for determining the cognitive
disorders was felt. The aim of this study is to prepare
and determine the psychometric properties of KICA
in the Iranian population.

MATERIALS AND METHODS

In this psychometric survey the sample size with
respect to the inclusion and exclusion criteria,
was 180 people, including 90 people suffering from
dementia and 90 normal people in the age range of
45-88 years. All of these samples were assessed by the
3MSE, MMSE, and KICA tests by two psychologists
(MS and PhD) and a psychiatric assistant. Ninety
participants were admitted to the Adults’ Clinic,
Neurology Clinic, and some of the related private
clinics in Esfahan, Iran, in 2012, and were diagnosed
with dementia according to the valid criteria, such as,
DSM-IV-TR. The inclusion criteria included: Persons
above 45 years of age, with a clinical diagnosis of
dementia, illiterate or with elementary education,
and knowledge of the Persian language. The exclusion
criteria included: Persons suffering from severe
psychiatric disorders, such as, schizophrenia and
other psychosis, mental retardation, substance abuse,
and substance poisoning.

A normal sample consisted of 90 people from the
general population, who were similar to their
counterparts in the case group, in terms of age,
gender, and education level. They were selected from
the patients’ acquaintances and from the Retired
Personnel Organization. The data were analyzed
by SPSS-20, in terms of correlation methods and
discriminate and regression analysis.

INSTRUMENTS

Kimberley indigenous cognitive assessment
This tool has been devised by LoGiudice et al. in
the West Australia University.?? The test includes
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17 items, which contain a couple of questions,
pictures, and simple objects. The assessment topics
include orienting, recalling, recognition, performing,
doing simple dynamic skills, and joining parts.
Scoring for some items is divalent and for some
others it is 3, 5, and 6. The maximum score is 40.
Performing and scoring are done within the clinical
interview framework. The scale is translated by the
investigation team. Bearing in mind the Iranian
society, the pictures are substituted and altered. The
inter-rater reliability coefficient is obtained with the
help of the Kappa coefficient and the Bland Altman
method. The difference between the raters is seen
to be —0.07, with an SD of 1.83. Other reports show
that five subscales (orienting, ability for naming,
recording the recall, and free recall) have been able
to categorize 91.4% of the subjects successfully. The
sensitivity and specificity of the criteria in the clinical
cutoff point of 31.32 have been reported to be 91 and
93%, respectively.??

Mini-mental state examination

This examination contains 11 cognition task items,
which are divided into two parts. The sum of the
scores varies from 1 to 30. The first part of the test
evaluates some factors such as orientation, memory,
and attention; the maximum score in this part is 21.
The second part entails an examination in writing
and speaking. The maximum score in this part is 9.2
The reliability of the test in Iran has been reported
as 0.73 with a cutoff point of 18; it can distinguish
the people with dementia from healthy ones with a
sensitivity of 95% and specificity of 97%?% Although
this scale has high reliability and validity, it has a
problem with screening illiterate people or those with
elementary education.? For the purpose of obviating
the problems of the scale, an altered form prepared by
Tang et al. was used which the score has been changed
from 30 to 100 in that.?7”

3MSE test

The 100-point test of SMSE included additional points
on personal information, verbal fluency, abstract-
verbal reasoning, and delayed recall. These changes
allowed the test to not only distinguish patients with
dementia, but also predict the performance of people
after Apoplexy.?®? In a research conducted by Shanz
et al., in Canada, this form was revised to screen
people with dementia, to prove the cognitive problems
without dementia. A cutoff point of 86.87, with the best
sensitivity and specificity was reported. Considering
the above-mentioned cutoff point, a sensitivity of
70% and a specificity of 89% was reported for those
with cognitive problems and for changing dementia it
showed a sensitivity of 67%.5%
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RESULTS

In this study 90 participants with dementia and
90 normal participants were assessed. There were
34 men and 56 women in each group, and 58 participants
of both groups were illiterate and 32 participants had
elementary education. The mean age of the patient
group was 69.8 + 9.1 years and that of the other group
was 69.9 £.9 years, Among 90 patients, 72 patients had
Alzheimer disease, three had vascular dementia, one
patient had frontotemporal dementia, and four had
multiple etiologies. Table 1 shows the mean, standard
deviation, age, and KICA, SMSE, and MMSE’s scores
in patients and non-patient participants.

Reliability of the KICA scale

Cronbach’s alpha coefficient of the whole scale was
0.93. Cronbach’s alpha coefficient for each of the
items was calculated and the highest one belonged
to question number 17 and the lowest one belonged
to question number 15. The information has been
presented in Table 2.

The internal correlation coefficient was 0.93 and was
significant (p < 0.001).confidence interval 0.91-0.94.

Evaluating KICA’s validity

1. Face and Content Validity: The content of
this questionnaire’s items was assessed by
geriatrics, psychiatrists, neurologists, and clinical
psychologists in a pilot study that lasted a year in
the Isfahan Geriatrics’ Clinic and the items were
revised and verified.

2. Concurrent and Construct Validity: In Table 3, the
correlation between KICA and the gold standard
scales has been shown. According to this table,
KICA has a correlation of 0.58 and 0.57 with SMSE
and MMSE, respectively. SMSE and MMSE have
a correlation with the education level, while KICA
does not.

3. Discriminate Validity: The results of the
discriminate analysis showed that the canonical
correlation between the KICA’s scores and the
expert’s diagnosis was r = 0.73 and P < 0.001.

Table 1: Mean, SD, age, and KICA, 3MSE, and MMSE’s scores
in the patient and non-patients participants

Group Number Minimum Maximum Mean SD
Patients Age 90 45 88 69.8 9.1
3MSE 90 22 44 34.6 4.9
MMSE 90 5 19 13.3 3.8
KICA 90 5 36 239 74
Non-patients Age 90 50 88 69.6 9.0
3MSE 90 38 80 54.0 13.2
MMSE 90 13 28 201 3.5
KICA 90 28 40 35.9 5.3
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Determining the clinical cutoff point and the sensitivity
and specificity of the tests

For the purpose of determining the clinical cutoff
point and the sensitivity and specificity of the tests,
a discriminate analysis was carried out. Table 4
and Figure 1 show the area of the ROC curve. The
ROC curve area of KICA equals 0.97, which is a
significant amount.

In Table 5 the cutoff points, sensitivity, and specificity
of the three tests have been shown.

The best clinical cutoff point is sensible in the balance
between sensitivity and specificity. The KICA’s cutoff
point was determined as 31, with a sensitivity of 92%
and a specificity of 88%. The SMSE’s cutoff point
was determined as 40, with a sensitivity of 96% and
a specificity of 89%. The MMSE’s cutoff point was
determined as 16, with a sensitivity of 81% and a
specificity of 78%.

For determining the ability of predicting dementia
according to three tests and determining the prediction
equation, Logistic Regression Analysis was used. This
information has been presented in the Table 6.

Table 2: Cronbach’s alpha coefficient for each KICA question

According to the Table 6 per one score reduction in
3MSE, the chance of dementia will become 2.6 times.
This number is 1.8 in the case of KICA and 0.4 in the
case of MMSE. The formula given below, based on
Table 6, is the equation for predicting the possibility
of dementia:

Y (group membership) = 0.98 * (3MSE) — 0.84 *
(MMSE) + 0.61 * (KICA) — 44.8

Converting KICA raw scores to standard scores

For the KICA’s scores to become more explainable
and for determining the status of a person in terms
of his/her cognitive performance among other adults,
the raw scores were converted to 7" scores. The results
are presented in Tables 7 and 8.

DISCUSSION

In this study the whole reliability of the KICA
scale was calculated by Cronbach’s alpha (0.93)
and its correlation with 3MSE and MMSE as the
gold standard scales, which were 0.58 and 0.57,
respectively. KICA’s correlation coefficient, with
psychiatrist and neurologist diagnosis, was equal
to 0.73. LoGiudice et al., obtained the internal
correlation as 0.81, which was the same as the

Questions Cronbach’s alpha  Questions Cronbach’s alpha  Questions Cronbach’s alpha Questions Cronbach’s alpha
coefficient coefficient coefficient coefficient
Total 0.927 6-1 0.930 12-1 0.929 14-5 0.930
1 0.931 6-2 0.930 12-2 0.930 15-1 0.930
2 0.930 6-3 0.930 12-3 0.930 15-2 0.930
3 0.931 7 0.931 12-4 0.929 15-3 0.928
4-1 0.930 8 0.928 12-5 0.930 15-4 0.927
4-2 0.929 9 0.932 13 0.928 15-5 0.927
4-3 0.929 10-1 0.929 14-1 0.928 16 0.932
5-1 0.932 10-2 0.929 14-2 0.928 17 0.933
5-2 0.932 10-3 0.928 14-3 0.930
5-3 0.931 11 0.928 14-4 0.929
Table 3: Correlation between KICA, 3MSE, and MMSE scores
Psychiatrist Age Sex Education 3MSE MMSE KICA
diagnosis
3MSE Pearson’s correlation coefficient 0.70** -0.04 0.02 0.38** 1.00 0.91** 0.57**
MMSE Pearson’s correlation coefficient 0.69** -0.04 0.03 0.32** 0.91** 1.00 0.58**
KICA Pearson’s correlation coefficient 0.73** -0.06 -0.001 0.08 0.57** 0.58** 1.00

**P<0.01,*P<0.05

Table 4: The results of the discriminate analysis and the ROC curve area of KICA, 3MSE, and MMSE

The results of discriminate analysis Under curve

Standard error

Significance Confidence interval 95%

Minimum limitation Maximum limitation

3MSE 0.98 0.008 0.00 0.96 0.99
MMSE 0.90 0.02 0.00 0.87 0.95
KICA 0.97 0.01 0.00 0.95 0.99
4 Advanced Biomedical Research | 2015
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result of this study. In another study done by Smith
et al., this test showed a high correlation with
psychiatrist diagnosis®" that was very similar to
that of the present study. The results of our study
showed that the best clinical cutoff point for KICA
was 31, with a sensitivity of 92% and a specificity of
88% and the cutoff point above 31 was concomitant
with less sensitivity. The ROC curve showed that
the area under the curve was 0.97, which was a
significant one. This is comparable with the main
studies conducted in the Northern Territory by
LoGiudice et al., in which the cutoff point was
33.39, with a sensitivity of 93.3% and a specificity
of 98.4%.131 The cause for such a trivial difference
may be the nature of society and the method of
choosing samples. The present samples were from
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Figure 1: ROC Diagram of the KICA, 3MSE, and MMSE criteria

Table 5: Cutoff points, sensitivity, and specificity of KICA,
3MSE, and MMSE tests

The results of Cutoff point Sensitivity Specificity

discriminate

analysis

KICA 31.5 0.92 0.88
32.5 0.88 0.93
33.5 0.86 0.96

3MSE 39.5 0.98 0.83
40.5 0.96 0.89
41.5 0.89 0.92

MMSE 16.5 0.81 0.78
17.5 0.78 0.84
18.5 0.72 0.94

the geriatrics’ clinics, which may have an overlap
of behavioral disorders, while in the LoGiudice
et al. study, samples were collected from the rural
regions and the KICA scale was developed according
to that situation. The area under the curve, cutoff
point, sensitivity, and specificity in the present
study were the same as those in a study conducted
in Australia (except Kimberly), in which the area
under the ROC curve was 0.95, sensitivity was
82.3%, specificity was 87.5%, and cutoff point was
31-32. This signified that this instrument had the
potential to be applied in the non-Kimberly area.?"
On the other hand, the psychometric properties of
KICA in Iranian geriatrics were comparable with
the results of Smith et al.’s cross-regional studies.??
Although, in an indigenous population, the KICA
scale had a cutoff point of 33.34, a sensitivity of
93.3%, and a specificity 98.4%, in a similar study,
in the Smith et al., studies,® a cutoff point of
31.32, with a sensitivity of 82.4% and a specificity
87.5% was obtained. High indices of sensitivity and
specificity in the present study showed a high ability
of the test to distinguish negative cases (healthy
subjects) from positive cases (impaired subjects),
and also to signify a high discriminate validity in
Iranian illiterate adults and its correlation with
psychiatrist and neurologist diagnosis (r = 0.73).

In addition to discriminate validity, the high
and significant correlation of the KICA scale
with the 3MSE and MMSE scales (0.58 and 0.57,
respectively) — which are the common gold standard
tools for cognitive assessment of adults — shows the
high construct and criteria-concurrent validity in
Iran.

The results of the present study showed that the
scores of the KICA test have no correlation with
the level of education (P > 0.05). One of the most
important aims of this study was to prepare and
indigenize an instrument for assessing illiterate
geriatrics and the ones with elementary education,
in Iran. The lack of correlation between the KICA
scores and educational level shows that this scale is
an appropriate instrument for cognitive assessment
in Iranian illiterate geriatric patients. Among the
KICA’s items the maximum correlation coefficient
belonged to item number 17 (apraxia) and the

Table 6: Prediction coefficients and the ratio of dementia according to the KICA, 3MSE, and MMSE'’s scores

B Standard error Wald test Degree of freedom Significance Probability
3MSE 0.983 0.321 9.383 1 0.002 2.671
MMSE -0.484 0.420 4.068 1 0.044 0.428
KICA 0.606 0.184 10.898 1 0.001 1.833
Constant -44.858 11.251 15.895 1 0.000 0.000
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Table 7: Conversion of KICA scores to T scores in patients
Geriatric patients

Raw scores Standard scores Raw scores Standard scores
of geriatric of geriatric of geriatric of geriatric
patients patients patients patients
5 24.4 24 50.0

9 29.8 25 51.4

10 31.2 26 52.8

12 33.9 27 54.1

13 35.2 28 55.5

14 36.6 29 56.8

15 37.9 30 58.2

16 39.3 31 59.5

17 40.6 32 60.9

20 44.7 33 62.2

21 46.0 34 63.6

22 47.4 36 66.3

23 48.7

Table 8: Conversion of KICA scores to T scores in healthy
Geriatrics

Healthy geriatrics
Standard scores of healthy

Raw scores of healthy

geriatrics geriatrics
28 21.3
29 24.9
30 28.5
31 32.2
32 35.8
33 39.5
34 4341
35 46.7
36 50.4
37 54.0
38 57.6
39 61.3
40 64.9

minimum one belonged to item number 15 (delayed
recall). Among the items, the maximum intergroup
correlation coefficient belonged to item numbers 1, 2,
3 (orientation), 4 (identifying objects), 6 (naming), 9
(verbal fluency), and 16 and 17 (object application). On
the other hand, as identifying pictures of an alligator
and a kettle had the minimum correlation, replacing
these pictures seems necessary. Moreover, due to the
fact that the method of sampling was sampling from
the available geriatric and neurology clinics, choosing
samples from the high wide population would be
desirable.
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