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"...a very limited kind of neuropsychology, appropriate to only a fraction of
the world's population, is presented to the rest of the world as if there could
be no other kind of neuropsychology, and as if the education and cultural
assumptions on which neuropsychology is based were obviously universals

that applied everywhere in the world.” (Matthews, 1992; p. 421)
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Abstract

In the area of dementia diagnosis and assessment of cognitive functioning of elderly
culturally and linguistically diverse individuals (CALDI) little is known about cognitive
test performance differences between migrants and peers from their country of origin.
Although Australia is known for its multicultural society and Greek is one of the most
common languages spoken at home, few studies have compared cognitive test
performance between migrants to peers from their country of origin. This study
investigated whether the long-term migrant group of elderly Greek-Australians (GA)
performance on tests of cognition was comparable to demographically similar group of
elderly Greek Nationals (GN). Based on available cross cultural literature it was
hypothesised that GA would obtain lower scores on tests of cognition compared to GN
due to issues relating to the migrant experience such as acculturation, reduced language
fluency and proficiency. The tests used in the current study are used internationally as
screening measures of cognitive functioning, assist with the diagnosis of dementia, and
assess depression in the elderly. These tests had been normed in Greece and raw data was
obtained from Greek researchers to allow for direct comparison between GA and GN.
Participants cognitive functioning was assessed on the Cambridge Cognitive Examination
of the Elderly (CAMCOG) and the Mini Mental Status Examination (MMSE). The
Geriatric Depression Scale (GDS) was administered in order to exclude possible
confounding factor of mood on cognitive test performance. The GA participants
comprised of 66 healthy, community dwelling, individuals recruited from Melbournian
Greek social clubs. They were aged between 56 and 88 years (group mean age = 66.2
years, SD = 6.3). The GN participants were recruited by Greek researchers from the 3™
Department of Neurology, Aristotle University Hospital of Thessaloniki and consisted of
76 GN participants without dementia (Gn), 66 GN participants with clinical diagnoses
and cognitive symptomatology (GID), and 97 GN participants with dementia (GD). Gn
participants were aged between 55 and 93 years (group mean age = 69.8 years, SD = 7.5).
Although there were no significant differences between the groups in terms of gender,
GA participants were significantly younger than Gn and GD, and GA were significantly

more educated than the GD group. GA responses on the GDS indicated minimal
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depressive symptomatology, which was not considered to be indicative of depression.
The results of the current study supported the hypotheses that GA would obtain lower
scores on tests of cognition, as measured by the CAMCOG and MMSE, compared to
demographically similar group of non demented GN. In addition, there was a significant
interaction effect of gender; GA females obtained significantly lower scores than GA
males on CAMCOG and MMSE. Given the findings of the present study it was
concluded that caution be exercised when applying GN CAMCOG and MMSE norms to
GA as these norms could result in false positives, that is GA could be inaccurately
diagnosed as cognitively impaired and demented according to GN norms. Current
findings also indicate that GA females are at a higher risk of being inaccurately
diagnosed. The significance of these findings regarding CALDI assessment of cognitive
functioning, in particular the risk of diagnostic inaccuracy when applying norms from
migrants’ country of origin and norms developed from English speaking individuals, the
utility of the CAMCOG and MMSE with GA, and implications for future research were

also examined.
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Chapter 1 Introduction

CHAPTER 1: INTRODUCTION

1.1 Overview of Current Study

Neuropsychologists play an integral role in dementia assessment and in the diagnosis of
cognitive disorders due to their expertise in understanding the relationship between brain
function and behaviour. Neuropsychologists utilise sophisticated reliable psychometric
tests of cognition that are sensitive to brain function and brain changes. They are trained
to interpret performances on tests of cognition and are able to differentiate between a
healthy cognitive profile, and disturbances in cognition due to an illness or disease
process. Accurate neuropsychological assessment is essential in dementia diagnosis as it
is the best means possible of distinguishing between age-related and disease related

cognitive changes.

Although the accuracy of current neuropsychological assessment procedures have been
well documented within educated individuals from western post industrial countries,
cross cultural psychology findings indicate that these procedures may not be universally
applicable across individuals from culturally and linguistically diverse (CALD)
backgrounds. This question regarding universality has arisen because numerous studies,
over an extended period of time, have reported cognitive test performance differences
between individuals from western developed countries and CALD individuals (CALDI).

Of particular concern regarding the accuracy of current neuropsychological assessment
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procedures in CALD clients, are more recent study findings reporting that healthy elderly

CALDI have performed within the impaired range on measures of cognition.

Attitudes towards cross cultural assessment of cognitive functioning and diagnosis have
changed over time with the acquisition of knowledge regarding cognitive test
performance by various CALD groups. This body of knowledge has arisen from research
conducted by various scholastic fields such as anthropology, linguistics, education and
psychology. Given the diversity of the scientific fields contributing to this body of
knowledge unfortunately research regarding CALDI performance on tests of cognition
has been fragmented. Due to this fragmented approach certain groups, such as Spanish
Americans and African Americans, and certain variables, such as education and
performance based assessments have received more attention than other CALD groups
and other variables. However, neuropsychological test performance of CALDI can be
influenced by a range of variables, including differences in test taking behaviours,
cultural and linguistic inadequacy in test translation and adaptation of tests, as well as
language fluency and proficiency, level of education and level of literacy, cognitive styles

and length of residence of CALDI in the new country.

Where linguistically appropriate tests are available to assess a bilingual migrant, due to
cross cultural research reports of test performance differences between cultural groups,
the clinician may apply norms from the client’s country of origin to improve diagnostic
accuracy. However, a relatively developing field of enquiry in cross cultural research

suggests that the same criteria should not be used to compare individuals living in their




Chapter 1 Introduction

country of origin to those who have relocated to a different culture because of
acculturation factors, as well as issues relating to the migrant experience such as reduced

language fluency and code switching.

Australia is known for its multicultural society and according to the Australian Bureau of
Statistics 2001 Census, Greek is the third most common language spoken at home other
than English. To the best of the author’s knowledge no previous study has compared the
cognitive test performance of Australian migrants to peers from their country of origin.
This is a significant issue due to the ageing of the post Second World War migrants that
are now moving into late adulthood and are at increased risk of cognitive illnesses such as
dementia. This study was designed to investigate whether the long-term migrant group of
Greek-Australians (GA) was comparable to demographically similar group in the country
of origin, by examining the cognitive characteristics of elderly Greek migrants in
Australia and comparing these to elderly Greek Nationals (GN) on tests of cognition. The
tests of cognition used in the current study were normed in Greece and allowed for direct
comparison between the two groups. Greek researchers provided the raw data on the
following tests: Cambridge Cognitive Examination of the Elderly (CAMCOG) which is
used internationally to assist with the diagnosis of dementia; the Mini Mental Status
Examination (MMSE) which is also used internationally to screen for dementia; and the
Geriatric Depression Scale (GDS), an international scale used to assess depression within

the elderly was also administered.
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The following sections provide a background for the present study by reviewing the
relevant cross cultural literature findings relating to CALDI cognitive test performance.
This review includes key historical issues about test development, test usage, and
conclusions made regarding CALDI performance based on tests of cognitive functioning.
In addition, key cross cultural theoretical concepts and research findings have also been
reviewed. Whilst as much structure as possible was applied in presenting this
information, given that cross cultural research has evolved over considerable time and has
been approached in a fragmented manner by various scholastic groups, and that some
issues are interrelated, at times this attempt at cohesion was difficult to achieve.
However, it is hoped that by reviewing all of these facets of cross cultural assessment that
this will enable a greater understanding of how to best approach neuropsychological

assessment and diagnosis of dementia and cognitive impairment within CALD groups.

1.2 Dementia Assessment and Neuropsychology

Within clinical neuropsychology practice, understanding the factors that impact upon the
cognitive performance of CALDI, as well as being able to interpret accurately cognitive
test results is an increasingly important issue, especially in the field of diagnosis of
cognitive disorders. This is particularly important in the diagnosis of dementia, because
neuropsychologists play an integral role in this field within Australia and internationally.
In addition, cross cultural assessment issues tend to be more prevalent in late adulthood
migrant groups, because typically these groups of migrants were not able to attend formal
schooling in their country of origin and their proficiency in English also tends to be

limited. Given Australia’s multicultural society, increased awareness, understanding and
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investigation of cross cultural assessment issues is both warranted and needed. The first
section of this review gives an overview of the definition of dementia, diagnostic issues,

pathophysiology and neuropsychological assessment and diagnosis of dementia.

1.2.1 Definition of Dementia

The term dementia describes a group of symptoms that are caused by changes in brain
function. Dementia is a progressive and irreversible loss of intellectual function that
eventually impairs an individual’s ability to work, socialize and carry out activities of
daily living. Areas of cognitive functions affected include impaired memory, learning
ability, judgment and capacity for abstract thought, as well as difficulties in a range of
other thinking skills including concentration and attention, expressive language skalls,
visuospatial skills and problem solving skills. In addition, dementia can also result in
mood, personality and behavioural changes (Jones & Richardson, 1990). There are
various dementia subtypes and symptoms vary, however, functionally individuals with
dementia are likely to display symptoms such as asking the same questions repeatedly;
losing possessions; becoming lost in familiar places; being unable to follow directions;
being disoriented to time, person, and place; and neglecting personal safety, hygiene, and

nutrition (Jones & Richardson, 1990).

1.2.2 Diagnosis of Dementia
Because there is no biological marker for dementia a conclusive diagnosis requires
examination of the brain tissue for characteristic lesions post-mortem. Alzheimer’s

Disease (AD) is the most common of all primary dementias. Progression of AD is slow
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and its onset is insidious, starting with mild memory problems and ending with severe
brain damage. People with dementia lose their abilities at different rates. On average, AD
patients live from 8 to 10 years after they are diagnosed, though the disease can last for as
many as 20 years (Carr, Goate, Phil, & Morris, 1997). It is estimated that the prevalence
of dementia is approximately 1% for people less than 65 years of age, approximately
1.4% for people between 65-69 and approximately 24% for adults over the age of 85
years. Hence, the prevalence of dementia doubles about every five years for an adult

over 65 years of age (Katona & Robertson, 1995).

The defining characteristics of AD are large numbers of neurofibrillary tangles (tangled
bundles of fibers) and amyloid plaques (abnormal clumps) located inside the brain, which
initially involve the areas of the brain that are important for memory, language, and
thought. This leads to nerve cell death and neuron loss in areas of the brain that are vital
to memory and other abilities, as well as disrupted connections between nerve cells.
There are also chemical brain changes, in that there are lower levels of some of the
chemicals in the brain that carry messages back and forth between nerve cells. AD is also

thought to impair thinking and memory by disrupting these messages (Blass, 1993).

Neurofibrillary tangles are twisted pairs of helical filaments found within the neurons,
they are similar to microtubules, normal cell structures that allow neurotransmitters and
other protein made within the cell body to be transported to other regions of the cell.
Because of their structure, it has been hypothesized that neurofibrillary tangles disrupt a

neuron’s structural matrix. Although neurofibrillary tangles can be found in the brain of a
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healthy older individual, they are greatly increased in number in the cortex of an
individual with AD. These neurofibrillary tangles are more commonly located in the
limbic system, medial temporal, inferior parietal and frontal regions of the brain. It has
been postulated that the presence of neurofibrillary tangles in the medial temporal areas
may functionally disconnect the hippocampus from the rest of the cortex. Tangles are
also found in brain regions that contain cell bodies for some of the major neurotransmitter
systems, for example the basal forebrain nuclel and brain stem nuclei including the locus

coeruleus and the raphe nucleus, which are implicated in memory functioning (Banich,

1997; Blass, 1993).

Amyloid plaques are deposits of proteins and are typically surrounded by neurons
containing neurofibrillary tangles and are believed to cause vascular damage and
neuronal cell loss. As with neurofibrillary tangles, amyloid plaques are also found in the
brain of a healthy older individual without dementia. However, in individuals with AD
there are an increased number of amyloid plaques, which tend to concentrate in the cortex
and the hippocampus and are sometimes found in the basal ganglia, thalamus and
cerebellum. The neurofibrillary tangles and amyloid plaques cause cell loss, which at
later stages of the disease can be seen on anatomical brain images as cerebral atrophy and

ventricular expansion (Banich, 1997; Campion, 1996).

1.2.3 Neuropsychological Assessment and Diagnosis of Dementia
The diagnosis of dementia is made in conjunction with a detailed clinical history of

cognitive changes and with a thorough medical evaluation, to rule out any other treatable
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causes of the presenting cognitive difficulties. The importance of neuropsychological
assessment in the diagnosis of dementia is evident from two of the most widely used sets
of criteria for diagnosis, the United States’ National Institute of Neurological and
Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorders
Association (NINCDS-ADRDA) criteria for the clinical diagnosis of AD (Whitehouse,
Lemner & Hedera, 1994) and for diagnosing dementia the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV TR) of the American Psychiatric Association
(2000). Both sets of criteria emphasise the need to identify disturbances of cognitive
function such as aphasia, apraxia, agnosia and that cognitive impairment is evident in
short and long term memory, abstract thinking and judgment (Reid, 1994). Hence,
neuropsychological assessment must include tests that will provide reliable clinical data
with which neuropathological and neurochemical brain changes can be correlated.
Particularly as healthy older adults demonstrate an age-related reduction in cognitive
functions such as psychomotor speed, attention, memory, language, visuospatial abilities,
and logical problem solving. Although in healthy older persons these changes typically
do not interfere substantially with activities of daily living (Carr, Goate, Phil, & Morris,
1997; La Rue, 1992). During the early stage of dementia, where a mild reduction in
cognitive functions occurs, it is extremely difficult to distinguish between age-related

cognitive changes and disease related cognitive changes.

Accurate assessment of cognitive impairment requires neuropsychological testing, as
neuropsychological assessment provides an objective measure of cognitive function and

allows for the comparison of cognitive performances with healthy age matched
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individuals. Neuropsychological testing not only assists in making a clinical diagnosis
based on standard criteria for dementia, it can also provide a baseline of abilities from
which to monitor change in cognitive functioning over a period of time. This is
particularly useful in dementia assessment and diagnosis, which requires evidence of a
gradual decline of cognitive function over time. In addition, neuropsychological testing
can identify specific areas of intact, as well as impaired, cognitive functions and may also
provide information relevant to the individual’s everyday activities and level of
functioning. Reliable and valid neuropsychological tests with demographically accurate
norms are essential in dementia diagnosis as they are the best means of distinguishing

between age-related and disease related cognitive changes (Cullum & Huppert, et al.,

2000).

In Australia most tests used during a neuropsychological assessment have generally been
developed for and by either Americans or British. Most of these tests have been adapted,
with some minor content changes and local norms, to accommodate Australian culture.
Numerous studies have demonstrated that generally speaking, and given minor content
changes to test items, Caucasian members of these English speaking western societies
perform comparatively (Ogden, 2001; Crawford, Gray & Allan, 1995; O'Connor, Pollitt,
Hyde, & Fellows, 1989; Gibbons & Van Belle, et al., 2002; O'Connor, Blessed, Cooper,
& Jonker, 1996; Clark, Dennerstein, Elkadi, Guthrie, Bowden, & Henderson, 2004a,
2004b; Worrall, Yiu, Hickson, & Barnett, 1995; Crook, Youngjohn, Larrabee & Salama,
1992). In contrast, CALDI performance on cognitive tests tends to vary considerably

between different groups, and between different tests of cognition or areas of cognition,
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as well as, within certain groups (Neisser et al., 1996). In order to appreciate the factors
that are considered to mediate the accuracy of current neuropsychological tests in
assessing CALDI cognitive performance, and the accuracy in diagnosing dementia, it is
appropriate to review the historical setting which led to the development of current tests
and assessment processes, that are being used by developed nations such as United States

of America (U.S.A.) and Australia. This review shall be presented in the next section.

In summary, neuropsychologists play an integral role in dementia assessment and in the
diagnosis of cognitive disorders due to their expertise in understanding the relationship
between brain function and behaviour. Accurate neuropsychological assessment is
essential in dementia diagnosis as it is the best means of distinguishing between age-
related and disease related cognitive changes. Researchers have reported that CALDI
performance on cognitive tests tends to vary considerably between different groups, and
between different tests of cognition or areas of cognition, as well as, within certain
groups. Given Australia’s multicultural society increased awareness, understanding and
investigation of the factors that influence CALDI performance on tests of cognition is
both warranted and needed in order to improve diagnostic accuracy of current assessment

procedures.

1.3 Theoretical Orientation and Development of Cognitive Tests

Testing has been reported to have had its origins in antiquity, for instance ancient Greeks
(such as Socrates and Hippocrates in 400 BC and Aristotle in 300 BC) attempted to

measure differences between the psychological characteristics of individuals. However,

11
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contemporary developments in psychological testing occurred in the 19t Century when
psychometric advances were made by French, British and American physicians and
psychologists (Anastasi, 1988). Given that neuropsychology relies heavily on cognitive
tests, in diagnosis of cognitive impairment and dementia, it is important to understand the
history and development of these tests. The focus of this section is to review the
theoretical orientation and historical context that lead to the development of cognitive

tests that are being currently used to assess cognitive functioning.

1.3.1 Scholastic Origins of Cognitive Tests

In France during the mid-1800’s, tests were developed for the assessment of cognitive
and perceptual abilities for training cognitively impaired children. In 1884, British
scientist Sir Galton developed a set of anthropometric measures, such as line bisection
and digit span that were administered to persons attending the 1884 International Health
Exhibition in London. He tried to demonstrate that the human mind could be
systematically mapped into different cognitive dimensions. He studied how people
differed in terms of their ability to discriminate between stimuli and by collating his
results, he devised a system which would allow an individual's abilities to be compared to

those of others.

In 1890, American psychologist Cattell popularised the term mental test and adapted Sir
Galton’s tests for research with American college students. Cattell developed a set of
sensorimotor tests (such as measures of strength, reaction time, sensitivity to pain, and

weight discrimination), which were used to measure the intellectual level of college

12



Chapter 1 Introduction

students (Murphy & Davidshofer, 1998). In 1905, psychologists Binet and Simon
published tests used to measure intelligence, which had been developed for use with
Parisian school children in an effort to assist children who had difficulty learning in the
classroom (Samuda, Feuerstein, Kaufman, Lewis, & Sternberg, 1998). This selection of
tests included measures of language skills (e.g., naming, following commands, semantic
judgements) memory, reasoning, digit span, and psychophysical judgements. Validity of
this intelligence scale was demonstrated by the increase of scores with age and by the
scale’s ability to differentiate normal and cognitively impaired children (Peterson, 1925;
cited in Boake, 2002). This test was revised in 1908 to include both verbal and non-verbal
tests. It became widely used in Europe and North America and was later translated into
English and used in American institutions. It was later restructured by American
psychologists from a year scale into a point scale, the age range was extended to
adulthood and, most importantly, mental age was replaced with an intelligence quotient.
The Binet and Simon scales have since served as both a model of form, and source of
content of items and tests, that have been reused in later intelligence tests such as the

Wechsler intelligence scales (Boake, 2002).

1.3.2 Adaptation of Scholastic Tests for Cognitive Assessment of Adults

The development of adult intelligence tests was also prompted in the early 1900°s by
American psychologists who used tests to assess whether U.S.A. army recruits were fit
for military service during the First World War. The main army intelligence tests,
administered by trained psychological examiners, were Group Examinations Alpha

(designed for the assessment of literate English speakers) and Beta (designed for the
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assessment of the minority of recruits who were illiterate or not proficient in English).
Also during that time the need for non-verbal measures of intelligence was expressed by
clinicians examining subjects with limited English-language skills, and this led to the
development of pictorial completion tests, which were initially used to assess juvenile
delinquents. This method of measuring intelligence using nonverbal tasks came to be
termed performance testing. Performance testing consisted of various board and puzzle
assembly tasks. As many immigrants spoke no English and had little or no formal
education, these performance tasks were used to screen immigrants arriving in the U.S.A.
for mental and physical disorders, however none of the tests were standardized.
Following the example of the immigrant testing program a Performance Scale for
assessment of hearing impaired school children was developed. Interestingly, some of the
Performance Scale test components are still in use today, for example the beginning item
of the Object Assembly subtests of the Wechsler intelligence scales (Boake, 2002;

Richardson, 2003).

David Wechsler, the creator of the Wechsler intelligence scales, was also a wartime
psychological examiner. He assessed recruits that could not be evaluated with group army
tests and instead administered the Army Performance Scale Examination to individuals.
He later worked with a broad range of innovators and theorists of individual differences
and intelligence, including Spearman, Pearson, Cattell, and Thorndike. He became the
Chief Psychologist at Bellevue Psychiatric Hospital in New York City in 1932. Wechsler
noted that there were a number of limitations of cognitive tests in use at that time.

Limitations included that the tests were originally created to measure scholastic/academic

14
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potential, were directed toward children, and tended to be highly verbal in the type of
intelligence they measured. In addition, age-derived norms were considered inappropriate
for adults who were not generally included in test standardization samples. Rather than
create new tests of cognition, Wechsler assembled an adult-focused test of intelligence,
which incorporated some of Binet's original verbal and more academic tests with
performance tests, and used standardized scores at each age level. Thus, the original
Wechsler-Bellevue examination in 1939 was developed based on his understanding of
intelligence as combining both a general factor and a set of distinctive cognitive abilities.
He believed intelligence was demonstrated by a person's ability to act purposefully, think
logically, and interact or cope successfully with the environment (Flanagan & Harrison,

2005; Anastasi, 1988; Boake, 2002).

1.3.3 Current Theoretical Constructs of Tests of Cognition and Practice Assumptions

Neuropsychologists place much emphasis on the psychometric properties and normative
data of tests. Given the profusion of cognitive tests there is variability in the psychometric
properties of tests of cognitive functioning. The Wechsler scales have set the standard in
psychometric properties of neuropsychological tests of intelligence and tests of cognitive
abilities (Spreen and Strauss, 1998). The current Wechsler Adult Intelligence Scale —
Third Edition (WAIS-III) is considered to have a high standard of psychometric
properties, and norms have been developed from a large standardization sample which
was stratified according to age, gender, race/ethnicity, education level and geographic
region (see WAIS-III Technical Manual, The Psychological Corporation, 1997).

Although neuropsychologists are educated about the psychometric properties of tests and
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are educated as to how to identify which are appropriate measures of cognition, there is
comparatively relatively little education and training regarding the theoretical and
historical context from which cognitive tests in Western societies developed. In
particular, attention is rarely called to the fact that current tests of cognition stem from the

same theoretical constructs which were used to develop psychometric tests in the 1800°s

and the 1900°s (Boake, 2002).

Current cognitive assessment practice makes the assumption that the theoretical
orientation of cognitive tests, and procedural application of these tests, can be universally
applied across CALDI. A secondary assumption is that poor performance on tests of
cognition by CALDI reflects reduced brain function (Nell, 2000; Artiola i Fortuny, 2004).
However, as will be indicated in the next section, CALDI may perform poorly on such
tests for other reasons not related to brain function. As such, these underlying
assumptions may not only jeopardize the accuracy of current assessment processes in
CALDI, potentially resulting in inaccurate diagnosis of dementia, but also can result in
indignity and harm to CALDI from the inappropriate use of tests and the interpretation of

their results (Samuda, Feuerstein, Kaufman, Lewis & Sternberg, 1998).

In summary, many of the cognitive tests currently utilized in neuropsychological
assessments were founded in the 19™ century and early 20" century and were originally
developed to measure the cognitive and perceptual abilities of school children. Adult
cognitive tests have retained this educational influence, although in an attempt to

minimise this, nonverbal tasks have also been incorporated in cognitive assessments.
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However, the theoretical orientation of these cognitive tests may not be universally

applicable across CALDI and misinterpretation of test performance may jeopardize tests’

diagnostic accuracy.

1.4 A Historical Review of CALDI Performance on Tests of Cognition

Historically, there has been much debate within cross cultural literature regarding the
cause of differences in cognitive test performance by CALD groups. In particular, the
debate has focused upon the influence of nature versus nurture on cognitive ability and
intelligence. While it is likely that both biological and environmental factors influence
performance on tests of cognition, it is beyond the scope of this thesis to outline
comprehensively the philosophies of these differing viewpoints. Furthermore, given that
the participant groups compared in the current study were from the same ethnic group,
the potential relative influence of race, or biological factors, is considered to be low.
Hence, the current section includes a review of environmental influences, rather than
biological reasons, that have been reported to have impacted on CALDI cognitive

performance.

Culture is defined as the belief systems and value orientations that influence customs,
norms, practices, and social institutions, including psychological processes (language,
care taking practices, media, educational systems) and organizations (media, educational
systems; Fiske, Kitayama, Markus, & Nisbett, 1998). Inherent in this definition is the
acknowledgement that all individuals are cultural beings and have a cultural, ethnic, and

racial heritage. Culture has been described as the embodiment of a worldview through
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learned and transmitted beliefs, values, and practices, including religious and spiritual
traditions. A culture provides specific models for ways of thinking, acting and feeling. It
also encompasses a way of living informed by the historical, economic, ecological, and
political forces on a group. These definitions suggest that culture is fluid and dynamic,
and that there are both cultural universal phenomena as well as culturally specific or

relative constructs (Anastasi, 1988; APA, 1992)

Previously, ignorance of the effects of environmental and cultural factors on cognitive
test performance led to the misuse and misapplication of cognitive tests in CALD groups.
This section will review the historical context in which such misuse and misapplication of
cognitive tests occurred. In addition, a contemporary example of the continued lack of
understanding regarding the impact of environmental factors on cognitive test
performance will be provided. This is included in order to highlight the continuing lack of
consensus regarding these issues within the field of psychology, and to also highlight the
potential for inappropriate conclusions regarding cognitive functioning of CALD groups.
Following this section, the ecological context hypothesis and the now infamous studies
conducted by Vygotsky and Luria, as well as, similar contemporary cross cultural studies
are reviewed. It is hoped that by including this historical review of CALDI performance
on tests of cognition that this will lead to an increased awareness of the impact of
environmental and cultural factors on cognitive test performance. This in turn is hoped to
enable an informed discussion about approaches that could improve the accuracy in

diagnosis within CALD groups (Berry, 1993).
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1.4.1 Misuse and Misapplication of Cognitive Tests in CALD Groups

Psychology has been traditionally defined by and based upon Western, Eurocentric, and
biological perspectives and assumptions. In neuropsychology, cognitive disturbances
associated with brain pathology of a very limited sample of individuals, that is
contemporary Western and often urban middle class and literate individuals have been
relatively well analysed. Ardilla (1995) argues that our understanding about the brain’s
organisation of cognitive abilities, and their disturbances in cases of brain pathology, is
therefore not only partially understood but also culturally biased. The traditional premises
in psychological practice have not always considered the influence and impact of racial
and cultural socialization, and linguistic diversity. They also have not considered that the
effects of related biases have, at times, been detrimental to the increasingly complex

needs of clients and the public interest (Reed, McLaughlin, & Newman, 2002).

One of the major criticisms that clinicians face in assessing CALDI is that the tests that
are used to assess these individuals are biased. In addition, that the validity and reliability
of a test used with individuals of a different cultural or linguistic groups who were not
included in the standardization group are questionable. Bias in testing refers to the
presence of systematic error in the measurement of certain factors, such as cognitive
abilities, among certain individuals or groups (Suzuki, Meller, & Ponterotto, 1996). Van
de Vijver and Tanzer (2004) noted that tests may be considered biased if they contain
only predominant values and attitudes and do not reflect linguistic and cultural
experiences of CALD groups (referred to as item bias). Furthermore, mode of test

administration and practical issues need to be considered. For instance, tests vary in terms
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of the level of education (especially reading skills and knowledge gained during formal
schooling) that examinees must have to understand them adequately. For instance, the
examinee must be able to read, comprehend, and respond appropriately to the test (Groth-
Marnat, 1999). Similarly, speed tests are a good example of an administrative procedure
that can serve to penalize test takers that are not proficient in English (referred to as
method bias). A central issue relates to the adequacy of norms. Each test has norms that
reflect the distribution of scores by a standardization sample. The basis on which
individual test scores have meaning relates directly to the similarity between the
individual being tested and the sample that the test was normed in (Groth-Marnat, 1999).
An example of the potential consequences of not considering issues relating to test bias is

presented below.

In the early 1900’s, U.S.A. Public Health Service physicians at Ellis Island in New York
harbour were responsible for screening arriving immigrants for mental and physical
disorders. Grounds for exclusion included contagious diseases and deformities that would
render an individual unable to earn a living. Additionally, if a migrant was deemed to be
mentally deficient, feebleminded or what today would be described as a person with a
developmental disability, this was also a reason for exclusion under the 1882 immigration
law. Pressure to restrict immigration resulted from a widely held belief by the general
public and political figures that the feebleminded were degenerate individuals responsible
for social problems, that they endangered the biological fitness of the nation, and that

their numbers were being boosted by immigrants from Southern and Eastern Europe

(Richardson, 2003).
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The Binet-Simon scale provided psychologists with a means to classify the feebleminded
and allowed them to claim expertise in the diagnosis of mental retardation. A battery of
cognitive tests, including the Binet-Simon scale was administered to a sample of
immigrants at Ellis Island. It was reported that 83% of the Jews, 80% of the Hungarians,
79% of the Italians, and 87% of the Russians were feebleminded (Kamin, 1982). There
has been some dispute in the literature as to which particular researcher was involved in
making this claim and to what extent this affected public policy at the time. However,
these results would have had negative implications for these migrant groups given the
widely held belief that human intelligence was biologically determined and that mentally
retarded people threatened society economically through the cost of institutionalization,
and biologically through their genetic impact on the fitness of the population (Gould,
1980:; Dorfman, 1982; Tucker, 1999; Richardson, 2003). Recent articles indicate that
there were physicians at the time, such as Knox, who thought this practice unsound due to
the fact that many immigrants spoke no English and had little or no formal education, and
considered it absurd to use educational tests with uneducated persons. Despite this, any
thoughts of intelligence deviating from the biological model and being influenced by
cultural experience were dismissed on the basis of the popular dogma at that time

(Richardson, 2003; Boake, 2002).

One might argue that psychologists’ understanding of such issues has since advanced and
that both biological and environmental factors are taken into consideration when
interpreting performance on tests of cognition. However, given the various schools of

thought regarding intelligence, and that a unified theory of intelligence still remains
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ellusive, it is important to continue to highlight the contribution of environmental factors
and cultural experience to performance on western tests of cognition. For instance,
Herrnstein and Murray’s (1994) book ‘The Bell Curve’ did not take into consideration the
impact of cultural and environmental factors on test performance. The authors advanced
the theory that intelligence was an inherited and a relatively invariant trait of an
individual (Koschmann, Ohlsson, & Perkins, 1998). The authors attempted to link level
of intelligence as the main factor required for success in life, and stated that intelligence
tests were not biased in assessing intelligence in different cultural groups. They argued
that groups at the lower end of the bell curve (such as African Americans) would not
benefit from intervention programs and therefore such programs are not a sound social
investment. Although many psychologists refuted these claims, emphasising that
performance on tests of intelligence and cognition is an acquired skill gained through
formal education, nonetheless the potential for harm to CALD groups is self evident

(Sternberg, 1995).

It is widely agreed that standardized tests do not sample all forms of intelligence and not
all areas of cognition (such as creativity, wisdom, practical sense, and social sensitivity).
Despite the importance of these abilities we know very little about how they develop,
what factors influence that development, how they are related to traditional measures of
intelligence (Neisser et al., 1996). Furthermore, researchers have also highlighted that
performance on mainstream standardized tests does not necessarily equate to the actual
level of functioning of CALD groups. For instance, Asian Americans, particularly those

of Chinese and Japanese extraction, have achieved an outstanding record of academic and
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professional achievement, as reflected in scholastic achievement and in the
disproportionate representation of Asian Americans in many sciences and professions.
Neisser et al., (1996) reported that 1980 census data indicated that the proportion of
Chinese Americans employed in managerial, professional, or technical occupations was
55% and that of Japanese was 46%. For European Americans, the corresponding figure
was 34%. Although it is often assumed that professional achievements (or employment
status) reflect correspondingly high performances on tests of intelligence and cognition,
this was not the case as the Asian Americans IQ scores were in fact slightly below 100
points. Hence the achievements of these Asian Americans far outstripped what might
have been expected on the basis of their test scores. The authors argued that various
aspects of the Chinese and Japanese culture contributed to the group’s
“overachievements”, and that these findings serve as sharp reminder of the limitations of

IQ-based, and western cognitive test, based prediction of everyday function.

1.4.2 The Ecological Context Hypothesis and the Uzbekistan Studies

Ardila, Rosselli, and Puente (1994) also asserted that current cognitive assessment
practice makes certain assumptions regarding accurate neuropsychological assessment.
The authors noted that the assumptions of accurate neuropsychological assessment
include that an examiner has both appropriate psychometric instruments, with high
reliability and validity. That the tests are administered in a standardised manner, and that
well trained professionals are able to meaningfully interpret test results. The authors
argued that these assumptions provided the basis for the principle that if the testing

situation was held constant, then the dependent measure (human brain function) will be
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correctly measured. However, the authors emphasised that there is a major limitation with
this assumption, where there is the implied belief that brain function as assessed by
interpretation of neuropsychological test performance is relatively, impervious to
variables such as language, culture, age, and education. The authors proposed that
variables beyond test instruments and neuropsychologists’ qualifications are critical to
understanding brain function, and that of the many potential variables that may play a
role in the measurement of human brain function some of the most important are ethno-
cultural and educational in nature. Ardila, Rosselli and Puente proposed that in order to
accurately assess brain function one must consider the individuals cultural experience,
language use, age and education. This approach regarding the measurement of human

brain function was termed by the authors as the ecological context hypothesis.

Any science seeks generalisations, and cognitive science is no exception. It is thought
that cognitive processes are likely to be universal among all humans (Van de Vijver &
Willemsen, 1993; Neisser et al., 1996; Berry, Poortinga, Segall & Dasen, 2002).
However, one’s experience, or cultural and linguistic background, has been reported to
influence the type of cognitive abilities and the degree of the development of these
cognitive abilities. Furthermore, it is argued that education and literacy level are
associated with particular cognitive styles which cognitive tests were developed to assess
(Gauvain, 1993; Berry, Poortinga, Segall & Dasen, 2002). Berry (1993) stated that the
distribution of psychological characteristics within and across groups can best be
understood with the help of an ecological, cultural, and behavioural framework. He

argues that when ecological, biological, cultural and acculturation factors are identified
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and taken into consideration, it should be possible to account for how and why people

differ from one another, and also why they are the same.

Interest in observing differences and similarities in cognitive abilities among persons
from different countries and cultures is as longstanding as cognitive assessment. Nell
(2000) outlined the historical theoretical foundations of the perspective that thinking and
mental processes are generally shaped by social experience and socio-cultural forms. In
the early 1900’s, Vygotsky purported that all intellectual abilities are social in origin. He
argued that language and thought first appear in early interactions with parents, and
continue to develop through contact with teachers and others. He also suggested that the
development and organization of basic psychological processes such as abstraction,
inference, and memory depended on the type of symbols, for instance writing systems,
used by individuals in their environment (Manly, Byrd, Touradji, Sanchez, & Stern,
2004). Following a series of large scale studies by Scribner and Cole (1981) of the Vai
people in Liberia, the experimenters concluded that although literacy is not necessary for
the development of logic, abstraction, memory, and communication skills, the nature of
writing systems and the way in which they are used, affect the organization and
expression of these cognitive abilities. These studies will be reviewed in the forthcoming

literacy section.

Scribner and Cole’s experiments were based on the sociocultural psychological theories
developed by Vygotsky and his colleagues. The now famous studies by Luria, a former

student of Vygotsky, of the impact of literacy on Uzbekistan “peasants” are often cited in
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current studies of the cognitive consequences of literacy (Berry, Poortinga, Segall &
Dasen, 2002). Vygotsky worked with Luria who later conducted cross cultural
experiments in Uzbekistan in the early 1930s. Luria investigated cognitive processes such
as abstraction and generalisation with participants of differing literacy levels. Participants
were requested to categorise a set of objects, for example, a hammer, a saw, a log, and a
hatchet, and were asked which three items were similar. An illiterate central Asian
participant insisted that all four fit together, even when the interviewer suggested that the
concept of ‘tool” could be used for the hammer, saw, and hatchet, but not for the log. The
participant in this instance combined the features of the four items that were relevant in
terms of his culture and arrived at a functional or situational concept (things you need to
build a hut). Later, following a short period of schooling, participants categorised the

objects according to their materials (Levav, Mirsky, French, & Bartko, 1998).

Luria reportedly noted that the less educated and less literate participants’ mode of
problem solving was situationally or context bound. Their problem solving tended to be
related to their day to day activities, and as such they solved cognitive problems in a
context bound manner. It was also noted, that their problem solving approach was more
influenced by the perceptual and functional attributes of a stimulus, and that there was a
consistent rejection of a more theoretical abstract mode of problem solving in favour of
the more practical one (Manly, Byrd, Touradji, Sanchez & Stern, 2004). In addition,
where participants were unable to draw from personal experience they were unable to
construct logical links between propositions in a deductive argument (Nell, 2000). Luria

reportedly concluded that psychological processes are related to changes in the

26



Chapter 1 Introduction

environment, and that forms of cognition used by members of an industrialised society
are different from those used in early agricultural societies. He further argued that
changes in social conditions may result in changes in the forms taken by cognitive
processes (Levav, Mirsky, French, & Bartko, 1998). Luria concluded that “the process of
abstraction and generalization are not invariant at all stages of socioeconomic and
cultural development. Rather such processes are themselves products of the cultural
environment” (Luria 1979, p. 74; cited in Nell 2000, p. 42). Luria also stated that any
cognitive process is historically conditioned and Nell argues that this cultural difference
in test performance should not be regarded in a pseudo-evolutionary sense. For instance,
when researchers have contact with a culture that differs from their own, they should not

attribute advancement to their own culture and primitivism to the other.

For a second experiment in 1931-32 Luria and Vygotsky planned an expedition to Central
Asia to perform psychological experiments designed to evaluate the effects of culture and
social relationships on functions such as memory, perception, and attention. Because
Vygotsky was ill, Luria led the expedition. He was able to compare differences in
performance among residents of a large city, a remote village, and a state farm. Luria
noted that a group of nomadic people in Uzbekistan did not have perceptual illusions and
questioned whether Gestalt principles were due to culturally transmitted modes of
perception rather than the consequence of brain structure (Levav, Mirsky, French, &

Bartko, 1998; Nell, 2000).
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1.4.3 Cognitive Tests Measure Learned Abilities

Ardila (1995) stated that cognitive abilities usually measured in neuropsychological tests
represent, at least in the contents, learned abilities, and it is evident that scores will
correlate  with the subject’s learning opportunities and contextual experiences.
Standardised tests of cognition presume that examinees have a common cultural
acquisition. In Western societies this cultural knowledge is acquired via education and
socialisation processes. Furthermore, culture dictates what is and what is not situationally
relevant. In other words, in Western societies the culture of standardised tests is
transmitted to the child by parents and other figures in early childhood, and then
elaborated during the years of formal schooling through the use of the dominant
language. Standardised tests, therefore, become measures of how well one has learned the
information that has been transmitted in the dominant culture (Samuda et al., 1998). What
is relevant and worth learning for an Aborigine living in remote areas of Australia, does
not necessarily coincide with what is relevant and worth learning for an inhabitant of a
major metropolis such as Sydney (Berry and Dasen, 1974). A culture provides specific
models for ways of thinking acting and feeling, and cultural variations in cognitive test
scores are evident (Anastasi, 1988). Hence all tests are culturally loaded, that is they have

a degree of cultural specificity (Suzuki, Ponterotto & Meller, 2001).

Cross cultural psychology has grappled with the question whether tests with a theoretical
orientation from one particular culture can be applied to a different culture. This 1s an
issue of contention because content assessed on cognitive tests can differ in importance

across cultures or languages. Hence, the tests degree of cultural specificity can also vary
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across CALD groups (Suzuki, Ponterotto & Meller, 2001). For instance, different
approaches to the cognitive grouping of items and different problem solving approaches
may be incongruous with Western paradigms of test development and scoring. In many
of Luria’s studies, the unschooled participants had great difficulty in solving the problems
given to them. Often they appeared to be ‘thrown off’ by an apparent discrepancy
between the terms of the problem and what they knew to be true. In another frequently
cited example, Cole, Gay, Glick and Sharp (1971) asked adult members of the Kpelle
African tribe to sort names of various objects, such as fruits, vegetables, or vehicles of
conveyance. They found that the adults sorted functionally rather than taxonomically. For
example, they might sort apple with eat, or car with gas, rather than sorting various kinds
of apples together under the word apple, and then fruits, and perhaps then foods. The
Kpelle way of doing this task would be considered in Western societies as immature and
lacking in abstract thinking as it is how young children would complete the task. Most
theorists of cognitive development, for instance Piaget, would view functional sorting as
inferior. On the vocabulary section of the Wechsler intelligence test, a functional
definition of an automobile as using gas would receive less credit than a taxonomic
definition of an automobile as a vehicle of conveyance. Interestingly, when the
researchers questioned a member of the tribe about how an unintelligent person would
sort the objects, the man proceeded to sort the terms taxonomically. In other words, he
considered unwise what a Western psychologist would consider clever. It was theorized
that this was because in everyday life, for the most part, our thinking is functional. For
instance, we think about eating an apple, we do not think about the apple as a fruit, which

is a food, which is an organic substance (Greenfield, 1997).
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Although culture and education are factors that significantly affect cognitive
performance, it is often difficult to distinguish between the effects of these two factors
since the educational level influences the sociocultural status of an individual. Therefore,
although it is common to attribute the differences between the performance in
neuropsychological tests to both the level of education and the culture, frequently the
effects of the two variables are confounded. In an attempt to investigate the differing
effects of these variables on cognition Ostrosky-Solis, Ramirez, Lozano, Picasso, and
Velez (2004) examined the influence of education and of culture on the
neuropsychological profile of a non-indigenous group and an indigenous group.
Participants were matched by age and educational level. The NEUROPSI, a brief
neuropsychological test battery developed and standardized in Mexico (Ostrosky-Solis,
Ardila & Rosselli, 1999) was individually administered. Results demonstrated differential
effects for both variables. Indigenous participants obtained higher scores in visuospatial
tasks, and their level of education had significant effects on working and verbal memory.
No significant differences were found in other cognitive processes such as orientation,
comprehension, and some executive functions. The investigators concluded that their data
supported the view that culture dictates what it is important for survival and that
education could be considered as a type of subculture that facilitates the development of
certain skills instead of others. The authors stressed that culture and education both affect
cognitive skills, so that accurate assessment of cognitive dysfunction, and hence, accurate
diagnosis, is dependent upon understanding the influence of both education and cultural

skills (Ostrosky-Solis, Ramirez & Ardila, 2004).

30



Chapter 1 Introduction

In summary, ignorance of the effects of environmental and cultural factors on cognitive
test performance has previously led to the misuse and misapplication of cognitive tests in
CALD groups. Although cognitive processes are likely to be universal among all humans,
one’s experience, or cultural and linguistic background, influences the type of cognitive
abilities and the degree of the development of these cognitive abilities. Furthermore,
education and literacy level are associated with particular cognitive styles and certain
learned abilities which cognitive tests were developed to assess. Standardised tests of
cognition presume that examinees have a common cultural acquisition, which cross
cultural researchers caution is not the case for CALDI. Researchers have emphasised that
culture dictates what it is important for survival and that education could be considered as

a type of subculture that facilitates the development of certain skills instead of others.

1.5 Cognitive Test Performance by CALDI and Risk of Diagnostic Inaccuracy

Artiola i Fortuny (2004) purports that, due to western examiners’ ethnocentrism leading
to an exaggerated and therefore inaccurate view regarding the place of one’s own cultures
in the world, there is a degree of ignorance and complacency regarding cross cultural
assessments manifesting in the decision to assess CALDI without appropriate cross-
cultural sensitivity and respect. The author stated that, generally speaking, little
consideration is given by examiners to the theoretical orientation of cognitive tests and
whether the cognitive skills, as assessed by current tests, reflect the skills that the
examinee’s culture would dictate as being important for development. In addition, while
test norms were developed for western individuals with high level of education, these

same norms tend to be applied inappropriately to CALDI and in turn diagnostic
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inferences are then made based on norms not originally intended for CALDI. However,
an increasing number of researchers have suggested that the unavailability of
demographically appropriate norms could have detrimental implications in terms of
diagnostic accuracy (Friedman, Schinka, Mortimer, & Graves, 2002). The current section
reviews studies which reported that cognitively normal CALDI are more likely to be
misdiagnosed as impaired, particularly when western mainstream norms were used to
interpret CALDI performance on testing. The literature refers to mainstream participants
as either “White” or ‘Caucasian’. As a there is a lack of consensus regarding these terms
and what type of participants they actually refer to, both terms have been retained and

reported as used by the original researchers.

Researchers have suggested that cognitively normal African Americans are more likely to
be misdiagnosed as impaired compared to Caucasians due to lower scores on standard
neuropsychological tests (Manly, Jacobs, Touradji, Small & Stern, 2002; Manly &
Miller, et al., 1998). Roberts and Hamsher (1984) found that neurologically normal
Whites obtained significantly higher scores on a measure of visual naming ability than
did normal African Americans, even after correcting for educational level. Using the
standard cut off, 22% of these normal African Americans would have been classified as

impaired on the basis of their performance.

Manly, and Jacobs, et al. (1998) investigated psychometric differences of a randomly
selected community sample of English-speaking African American and White elders

aged over 65 years. A neurologist assessed participants (317 African American and 147
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White), independent of neuropsychological test scores, and they were diagnosed as
nondemented. Psychometric measures included the Similarities subtest of the Wechsler
Adult Intelligence Scale-Revised (WAIS-R) and the Benton Visual Retention Test.
African American elders obtained significantly lower scores on measures of verbal and
nonverbal learning and memory, abstract reasoning, language, and visuospatial skills than
Whites. The authors reported that 21% of the African American community elders
demonstrated neuropsychological test scores sufficient to meet criteria for cognitive
impairment sufficient for a diagnosis of dementia. The authors highlighted that the
implications of such research findings are multifaceted, including the possible
psychological consequences for an individual, and their family, of being labeled
demented or cognitively impaired. Patton, Duff, Schoenberg, Mold, Scott and Adams
(2003) reported similar findings with their cognitively normal older African American
sample. They reported that their African American sample scored significantly lower on
the majority of cognitive tests administered as compared to a Caucasian sample matched
on age, education, and gender. These investigators highlighted the need for normative

data for minority groups in order to assist clinicians in minimizing diagnostic errors.

Research findings have has also suggested that Spanish-speaking individuals are more
likely to be misdiagnosed as compared to Caucasians due to lower scores on standard
neuropsychological tests. For instance, the Luria-Nebraska Battery was used to detect
brain damage in a Spanish-speaking population in a neurological service of a hospital
institution in Mexico City. Results obtained were at chance level, with only 45%

accuracy in discriminating between normal and brain damaged participants (Galindo &
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Ibarra, 1984; cited in Ardila, 1995). Similarly, Arguelles and Loewenstein et al. (2001)
investigated the performance of Spanish-speaking and English-speaking normal elderly
controls (N = 91) and patients with AD (N = 119) on the Digit Span subtest of the WAIS-
R. Their results indicated that English-speaking groups of AD patients and normal
controls had significantly higher scores on all aspects of the standard Digit Span tasks
relative to their Spanish-speaking counterparts (forward, backward, and total scores). The
authors concluded that their findings had important implications for the development of
more culture and language appropriate cognitive test batteries for AD patients and the
normal elderly. However, studies conducted in the U.S.A. emphasise the need for not
only language competency in testing CALDI but more importantly the need to re-norm

these tests.

Demsky, Mittenberg, Quintar, Katell and Golden (1998) acknowledged that many
clinicians administer cognitive tests normed on English-speaking American groups,
which have been translated into Spanish, and then interpret the test results using the
standard American norms due to lack of Spanish-American norms. Clinicians in this
situation argue that this procedure is a reasonable approximation of the Spanish-
American functioning, and when cautiously interpreted, can be useful in diagnosis. The
authors investigated the impact of this practice by using the Wechsler Memory Scale-
Revised (WMS-R) Spanish translation on a group of 50 normal Hispanic Americans aged
25 to 34 years of age. The researchers reported that their results showed that the use of
English-language standard norms resulted in Spanish-speaking normal individuals

scoring an average of 1 standard deviation below “average”. The authors concluded by
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arguing against the clinical practice of using translations of English tests without re-

norming and standardising in the appropriate population.

Ostrosky-Solis, Lopez-Arango, and Ardila (2000) also argued against the practice of
applying norms from one CALD group to another. The experimenters administered the
MMSE to 430 normal Mexican participants divided into three age ranges and four
educational ranges. They found that normal illiterate participants obtained scores that
would correspond to severe cognitive impairment (M = 17.7), and low education (1to4
years) participants would be classified as having moderate cognitive impairment (M =
20.6). They questioned the diagnostic utility among individuals with low levels of
education, particularly when applying mainstream norms. The authors also speculated

whether this pattern of performance applied to other, more challenging tests of cognition.

Espino, Lichtenstein, Palmer and Hazuda (2001) examined differences between MMSE
performance in a population based sample of community dwelling 65 years and older
Mexican Americans and European Americans. The investigators found that Mexican
Americans were 2.2 times more likely than European Americans to have MMSE scores
less than 24. Bertolucci, Brucki, Campacci and Juliano (1994) reported that according to
their findings from a sample of 530 individuals with a diverse educational background,
that the cut-off point for illiterates should be set at 13 points out of 30 on the MMSE.
However, this score would be considered as significantly abnormal for any schooled

individual (Ostrosky-Solis, Ardila, Rosselli, Lopez-Arango, & Uriel-Mendoza, 1998).
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Given these findings some researchers have argued for adjusting test cut off scores when

assessing individuals with low educational levels (Shadlen et al., 2001).

In summary, the unavailability of demographically appropriate norms for CALDI could
have detrimental implications in terms of diagnostic accuracy, as cognitively normal
individuals are categorised as impaired according to western mainstream test norms.
Although researchers have recommended adjusting test cut off scores in order to try and
approximate for the influence of cultural and demographic factors on test performance,

evidence based guidelines are lacking in order to guide this practice.

1.6 The Question of Culture Free Tests

Over the years, stimulated in part by the migration and resultant diversity of CALD
groups in Western countries, psychologists have tried to find culture free tests with
diagnostic utility. In 1940 Cattell, an American psychologist, attempted to create culture
free tests. Cattell proposed that if language was removed from tests, all other nonverbal
reasoning functions would be similar across different ethnic and cultural groups (Levav,
Mirsky, French, & Bartko, 1998). Lewis (1998; cited in Samuda et al., 1998) reported
that the shift to use supposed ‘culture free’ and ‘culture fair’ tests was an attempt to
counteract, or at least balance, the culturally loaded information and language items
found in standardised tests. Reducing the number of language items and timed aspects of
tests has been considered a means of reducing culturally loaded test items. Although the
author stressed that no test can be considered culture free, some have been proposed to be

culture reduced instruments. The most widely used instruments of this type are Cattell’s
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(1973; cited in Samuda et al., 1998) Culture Fair Intelligence Test, Raven’s (1938; cited
in Samuda et al., 1998) Progressive Matrices, the Leiter (1948; cited in Samuda et al.,
1998) International Performance Scale, and the Goodenough Harris Drawing Test
(Harris, 1963; cited in Samuda et al., 1998). However, Cattell’s assumption that
nonverbal reasoning functions would be similar across CALDI has not being supported
by data from a large number of studies, suggesting that culture free tests may be an
unattainable idea (Ardila, 1995; Levav, Mirsky, French, & Bartko, 1998). The current
section reviews studies which reported significant performance differences by CALD
groups on nonverbal tests of cognition proposed to be free from cultural influence.
Following this review, factors that have been purported to make nonverbal tests of

cognition culturally loaded are also outlined and discussed.

For instance, the inadequacy of nonverbal test as culturally fair tests has been
demonstrated in a study examining performance on Raven's Standard Progressive
Matrices which has been considered as a culturally fair test (Shuttleworth-Edwards &
Kemp et al., 2004). Owen (1992) investigated the suitability of Raven's Standard
Progressive Matrices for various groups in South Africa. He administered the Progressive
Matrices to 1,056 White, 778 non-White, 1,063 Indian, and 1,093 Black secondary school
students in South Africa and found large mean test score differences between these
groups. The author concluded that the test is unsuitable for use as a common test with

common norms for Black and White secondary school students.
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A further example of the inadequacy of nonverbal tests as culturally fair measures was
reported by a study that investigated the relationship between childhood language spoken
at home and performance on neuropsychological tests (Sherwood, 2005). One hundred
and forty Navajo adult volunteers participated in a broad assessment of
neuropsychological functioning, including assessment of language and nonverbal skills.
Sherwood (2005) reported that although Navajo participants obtained scores frequently
lower than Anglo normative scores, this pattern was significantly affected by gender.
Significant strengths existed among Navajo men on visual-spatial construction, memory,
and reasoning tests in comparison to Navajo women, who in turn performed significantly
better than the men on speeded, visual-attention tests. Childhood home language (i.e.,
Dine/Navajo or English) was found to significantly affect scores on two of the tests. In
particular, subjects who grew up in a home where English was the predominant language
did better on an expressive vocabulary test and a visual-spatial abstract reasoning test.
The relationship between English in the home and a subject's ability to define English
words was as anticipated. However, the relationship between home language and abstract
reasoning on a visual-spatial test was unexpected, as this latter test has traditionally been

considered to be a non-verbal, culture-fair assessment tool.

Similar findings have been reported by researchers assessing Spanish-speaking elders.
Jacobs et al. (1997) compared the performance of randomly selected, community-based
samples of 118 English and 118 Spanish speaking elders (all aged between 65 to 90
years) on a brief neuropsychological test battery to determine which measures yielded

comparable performance in English and Spanish speakers and which did not. Results
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indicated that Spanish speaking elders scored comparably on many language-based tasks,
but Spanish speakers scored significantly lower on almost all of the nonverbal measures.
Significant group differences were observed on multiple choice matching and recognition
memory for stimuli from the Benton Visual Retention Test, as well as on Identities and
Oddities from the Mattis Dementia Rating Scale, category fluency, and Complex
Ideational Material from the Boston Diagnostic Aphasia Examination (BDAE). The
authors urged caution in using nonverbal as well as verbal measures to assess CALDI.
Their recommendation is in keeping with other research findings which have also
indicated the need to use caution when using verbal as well as non-verbal test measures in
ethnically diverse cohorts (Lopez & Taussig, 1991; Jacobs et al., 1997; Loewenstein,
Arguelles, & Linn-Fuentes, 1994; Loewenstein, Arguelles, Barker, & Duara, 1993;

Taussig, Henderson, & Mack, 1992; Taussig, Mack & Henderson, 1996).

1.6.1 Cultural Factors that Influence Performance on Nonverbal Tests of Cognition

Although nonverbal tests are considered to be culture-reduced these tests still assume that
the examinee has been socialised and educated in the culture in which the test originated,
that is Western society. This is an important assumption as researchers have argued that
the abilities to classify, serialise, and problem-solve are functions that are developed by
being socialised and educated in the Western culture (Ardila, 1995). La Rue (1992) noted
that performance on visuospatial tasks is influenced by many individual difference
parameters. For example, judgments of line orientation, embedded figures, matrices and
facial recognition were all reported to be influenced by education. Ardila et al. (1989)

administered a basic neuropsychological battery of visuospatial and memory abilities to
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200 right-handed Colombian adults. In visuospatial tasks all differences between the
literate and illiterate groups were significant and favoured the literate participants. La Rue
highlighted that a very important characteristic of most of these tests is the unfamiliarity
of procedures, and postulated that it may be this aspect of testing rather than visual and

perceptual demands per se that affects test performance.

Rosselli and Ardila (2003) reviewed studies investigating the impact of culture and
education on nonverbal neuropsychological measurements. They reported that several
studies have demonstrated a strong association between educational level and
performance on common nonverbal neuropsychological tests. They stated that when
neuropsychological test performance in different cultural groups was compared,
significant differences were found. The authors concluded that performance on nonverbal
tests such as copying figures, drawing maps or listening to tones can be significantly
influenced by the individual's culture. There is now a vast literature on cross cultural
psychology, beyond the scope of this review, which attests to the complexity of issues

raised (Berry, Poortinga, & Pandy, 1997).

In summary, the figural and pictorial nature of nonverbal instruments may not be culture-
fair, as claimed, because they still require abstract thinking processes and analytical
cognitive styles that are not developed in some cultures. Given that marked differences in
the perception of pictures by individuals of different cultures have been reported,
researchers argue the use of nonverbal tests may also be culturally biased as pictorial

representations may be unsuitable with individuals unaccustomed to representative
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drawings (Ardila, 1995). Furthermore, these tests have shown only moderate concurrent
validity when correlated with other standardised instruments such as the Wechsler scales
(Anastasi, 1988; Artiola 1 Fortuny, 2004). In terms of inferences that can be drawn
regarding diagnostic issues, these are also limited due to the nature of the tests. However,
despite these issues using both types of tests may facilitate a more equitable test

administration and supplement the data obtained from a CALD client.

1.7 Cultural Differences in Interview Participation and Test Taking Behaviours

Artiola 1 Fortuny (2004) emphasised that it cannot be assumed that clients, and
particularly illiterate individuals who have had little or no contact with Western-style
medicine or psychology, would automatically be frank and disclose personal information
to the clinician as attitudes toward privacy may be different. For instance, the clinician
may be viewed as a powerful authority figure that needs to be provided with the answers
they want to hear. Conversely, the clinician may be viewed as a stranger who has the
audacity to ask questions regarding matters that are not of their concern. Ardila (2005)
noted that in many societies it can be inappropriate to question a stranger in an
impersonal manner and that without talking and interchanging ideas before beginning,
testing can be aversive and disconcerting for some CALDI. Therefore, information
gathered under these circumstances may be too vague or unreliable to be useful. The
focus of this section is to review cultural differences in clinical interview participation,
degree of familiarity with testing procedures and test items, differing approaches to
solving tasks, perceived relevance of cognitive tasks, and how these factors can impact

upon CALDI performance on western tests of cognition.
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Moore (1986) has indicated that CALD clients approach standardised tests differently
than clients from mainstream western culture. The author described the presence of a
spontaneous elaboration style in many mainstream individuals that is characterised by an
examinee’s willingness to elaborate on words and meanings by relating the concepts to
personal experiences and verbalising these relationships. This spontaneity has been
considered to be an indicator of how deeply involved the client is in the examination
process and how task-focused, motivated, and anxious the client is during testing.
However, CALD clients may often not answer the examiner’s questions and, if they do,
they tend to provide succinct answers and generally do not elaborate when prompted.
Moore concluded that the examiner must be in tune with the response style exhibited by
the testee and consider non-responsiveness as a possible cultural difference rather than a

deficit.

It has also been reported that clinician related variables can also affect test performance.
For instance, the characteristics of the interviewer can alter standardized test
performance. Parsons and Stewart (1966) found that brain-damaged patients performed
significantly better when the interviewer was perceived as interested, warm, and
supportive as opposed to factual and disinterested. Clients unfamiliar with psychological
services and who hold worldviews that value relationship over task completion may
experience disrespect if procedures are not fully explained. If such clients do not feel that
the therapist is valuing the relationship between the therapist and client enough, they may
not participate with assessment or may not be motivated to complete tasks to the best of

their ability during assessment. Thus if emotional tone, technique, and social content of
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the interview are not in tune with the response style of the client this could result in an
Inaccurate measurement of abilities, leading to possible misdiagnosis. Sensitivity to
cultural issues, and allowing the patient to feel at ease, may reduce these effects with a

diverse population (Moore, 1986).

Similarly, information about our daily lives that we believe important may not be
considered as relevant by the unschooled client. Moreover, information that we assume to
be basic such as date of birth, may be unimportant to the individual being examined.
Artiola i Fortuny (2004) stated that for many non-Westernised, unschooled populations,
autoblographic details that Western individuals consider basic and all-important are of no
relevance whatsoever. For instance, a number of older GA do not know their actual birth
date, as in some rural areas it was difficult to record this on the day of their birth. Greeks
also have a cultural difference in how they measure one’s age. A 10 year old would be
labeled as being 11 years of age, because they argue that following the 10™ birthday a
person has closed those number of years and has entered their next year of life. In
addition, according to Greek Orthodox tradition, every day of the year is dedicated to a
Christian saint or martyr; as such Greeks have a name day as well as a birthday. A
person's name day is the feast day of the saint after which they were named. A name day
is seen as a more important occasion as it is a religious holy day. Hence, name days, not

birthdays, are celebrated in Greece and are most likely to be more easily remembered.

Culture specific characteristics such as the degree of familiarity with testing procedures,

the salience of test items, and behavioural expectations can vary from one culture to
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another and have also been reported to influence cognitive performance (Ardila, 1995:
Van De Vijver, Helms-Lorenz & Feltzer, 1999; Suzuki, Meller & Ponterotto, 1996;
Berry, 1993). Bracken and Barona (1991) reported that there is evidence to suggest that
CALDI interpret test items differently, and bring to the test situation a different set of
expectations and knowledge, and thus do not generally score as high as members of the
mainstream culture on standardized tests. For instance, on the Boston Naming Test, items
like "pretzel" may be common in many places but are frequently unfamiliar to Cuban

American and other Spanish-speaking older clients (Arguelles, & Loewenstein, 1997).

In terms of differing behavioural expectations Berry (1993) noted that in some groups,
holistic rather than analytic problem solving is culturally valued, and that deliberation
rather than haste is the proper course of action. Moreover, collective discussion, rather
than individual reflection may be the preferred mode. Greenfield (1997) conducted a
number of studies in a variety of cultures and reported that the types of test-taking
expertise assumed to be universal in the U.S.A. and other Western post industrial
countries are not universal in all cultures. For instance, she found that children in Mayan
cultures were puzzled when they were not allowed to collaborate with parents or others
on test questions. In Western societies this would be considered cheating, however, in a
collectivist culture, someone who has not developed this kind of collaborative expertise
and, more importantly, someone who did not use it, would be considered as lacking

important adaptive skills.
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Western test-taking skills have been described as having an awareness of nervous energy
and motivation to perform well, being able to concentrate intently to the task at hand,
without chatting with the examiner, and to be able to simultaneously work as fast, as well
as accurately as possible. According to Nell (2000) it is difficult to define whether test-
taking skills are taught or absorbed intuitively from experiences. However, Nell
highlights that test-wiseness is most powerfully acquired through the formal education
system, and that high school education (10 or 12 years of formal schooling) generally
leads to a variety of test taking skills. Ardila (1995) argues that illiterate individuals are
not used to being tested and that they have not learnt how to behave in a testing situation.
For many illiterate individuals and for many persons with low levels of education testing
represents a nonsensical and irrelevant situation. As such they may question the relevance
of tasks presented, for instance, they may question the relevance of memorising a series

of meaningless digits.

Ardila and Moreno (2001) conducted a study which demonstrated how the perceived
relevance of tasks can impact upon CALDI test performance. The investigators
individually administered a brief neuropsychological test battery assessing
visuoconstructive and visuoperceptual abilities, memory, ideomotor praxis, verbal
fluency, spatial abilities, and concept formation to a sample of Aruaco Indians. The
authors reported that the participants performed in a manner similar to mainstream
western individuals on some tests (e.g., Recognition of Overlapped Figures and
Ideomotor Praxis Ability tests), whereas performance on other tests differed

considerably. For instance, it was impossible to perform within the time limit on Block

45



Chapter 1 Introduction

Design. Although the authors stated that their participants’ performance was influenced
by educational level, they also noted that cultural relevance was also important as some
tests appeared meaningful to their participants, however, others were meaningless and

impossible for them to understand.

In a further illustration of how culture specific characteristics can impact
neuropsychological test performance, Nell (2000) reported the following case example.
He assessed a 37 year old inpatient African woman that had been a dress maker, and had
3 years of formal education. She was seen with the assistance of a Black psychology
graduate who acted as an interpreter, and she presented as a bright and lively person. She
was initially unable to draw a Greek cross, she could not draw a circle and square
touching one another, her planning on the Complex Figure of Rey was noted to be
chaotic, and on the Raven’s Colored Matrices her answers were consistently wrong. The
client’s task was to say which of six design alternatives was the best match for a gap of
the same size and shape in the pattern printed above. But even on the easiest items her
responses were incorrect. Given her performances on neuropsychological testing a
hypothesis regarding focal right parietal lobe lesion was formulated. However, much to
the surprise of the assessor, at the ward round that afternoon her performance was
faultless. Nell noted that during a subsequent session her drawings of geometrical designs
had improved, as had her planning on the Complex Figure of Rey after several rehearsals.
In regards to her poor performance on the Raven’s Colored Matrices, when questioned
how she chose the best alternative ‘“‘she readily explained that she chose her response not

because it matched the pattern (that seemed to her to be too easy) but because it made the
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most colorful and aesthetically pleasing patch on what she took to be a sheet of fabric
with a piece torn out of it.” (Nell, 2000, p.17). Her responses were situationally bound
and reflected her personal experience as a dress maker, however, with practice her

performance on some testing improved accordingly.

In summary, cross cultural researchers have reported that cultural differences in clinical
interview participation, different attitudes regarding privacy, and culture specific
characteristics such as the degree of familiarity with testing procedures, the salience of
test items, and test taking behaviours can vary from one culture to another and can also
influence cognitive test performance. In particular, for many illiterate individuals and for
many persons with low levels of education, testing represents an irrelevant situation and
the abstract nature of tasks may render the assessment meaningless and impossible for
them to understand. This poor performance may be interpreted as reflecting brain

pathology rather than cultural differences.

1.8 Language Issues in Cross Cultural Assessments

Verbal communication is central to neuropsychological evaluation as language is a tool
of assessment. Cognitive assessment in particular poses several unique challenges when
linguistic competence is an issue (Artiola & Mullaney, 1998). The issue of language in
the assessment is very important as individuals bring cultural, linguistic, and dialectal
differences as part of their communication styles. Language usage also differs according
to the individuals’ subcultural background and tends to correlate with their educational

attainment. For instance, test instructions, and language generally used in testing, may
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sometimes be given in a form of language which may be difficult to understand for those
with limited education, as formal language may be quite different to the day to day
language most people would use or understand (Ardila, 1995). In the following sections
aspects of linguistic competence such as consideration of dialect differences, language
proficiency and language dominance, and impact of level of first language acquisition on
second language acquisition will be discussed. In addition, assessment issues relating to
translated tests, interpreter usage and cultural linguistic differences will also be outlined

and discussed.

Language differences do not only exist between different cultural groups, but also within.
For instance, there are numerous dialects in Chinese that vary so much that speakers from
different regions may not be able to communicate with each other. A speaker of
Mandarin, for example, may not be able to communicate with a speaker of Cantonese.
Dialects may differ between regions and socioeconomic status levels within the same
Janguage. An individual from Mexico, and an individual from Puerto Rico both speak
Spanish but have different vocabulary for some words. For example, the Mexican word
for swimming pool is alberca, while speakers from Puerto Rico will say piscina (Suzuki,
Meller & Ponterotto, 1996). Similarly, an individual from Thessaloniki, and an individual
from Athens have different vocabulary for some words. The Thessaloniki word for meat
on a skewer is covPrdi (souvlaki), whereas the word in Athens for meat on a skewer i1s
kohopékt (kalamaki). Interestingly enough the word ‘kalamaki’ in Greece is commonly
used to refer to a straw. However, GA would use souvlaki to refer to meat wrapped in

pita bread as this is the term commonly used in Australia.
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In addition to dialect differences across regions of Greece, the current Greek language is
an amalgamation of the ‘official’ language of Greece used by officials and scholars and
of the “popular” standard spoken language. Although Modern Greek has undergone major
changes in terms of further simplifications of phonological, morphological, syntactic, and
lexical features it still reflects these differences between the official and popular Greek
language origins (Matsukas, 1997). For instance the word ‘white’ is Aevké(c) (lefko) in
official Greek and dompo(g)(aspro) in popular Greek. People usually ask for dompo kpaci
(white wine) in popular Greek, and usually get served a bottle labelled hevkdg oivog
(white wine) in official Greek. Aegvidg Oixog (official Greek) refers to the White House
in Washington DC whereas donpo omint (popular Greek) refers to any white house

(Matsukas, 1997).

In order to assess CALD clients, clinicians must consider their clients’ proficiency skills
and language dominance. Language proficiency refers to the level of skill or the degree to
which the individual exhibits control over language use. Apart from asking an adult client
to self rate their proficiency in different contexts another way of assessing language
proficiency and dominance is to have the client narrate a story from a set of pictures or a
book without words. This provides the clinician with an indication of the clients’ capacity
for self-expression and level of vocabulary. Language proficiency is measured on a
continuum from non-speaker of a language to fluent speaker. Once proficiency levels
have been ascertained, language dominance may be determined. An individual may be a
very limited speaker of English and a functional speaker of Greek. Therefore, Greek is

the dominant language. The dominant language is generally one that is more developed,
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it is preferred or it intrudes on the phonological, syntactic, lexical or semantic system of
the other (for example, when Spanish syntax is used in English utterances, as in the case

of saying “the car blue” for the blue car) (Suzuki, Meller & Ponterotto, 1996).

Code switching is another important aspect of language dominance and proficiency.
Code switching is a systematic and rule-governed process whereby a speaker switches
from one language to the other at will and in accordance with appropriate situations and
contexts (Oritz, 1984). An individual may begin a sentence in one language and switch
to the other within the same sentence, and the grammatical structures remain intact. This
is very typical of second language learners and regarded as normal behaviour. As
bilinguals learn the usage norms of two languages within the community, they use them

to facilitate the total act of communication (Dulay, Burt & Krashen, 1982).

Research has shown that first language acquisition takes a minimum of twelve years
(Collier, 1989). Second language acquisition research has found that the process of first
language acquisition has a significant influence on the development of second language
proficiency. One important finding is that the lack of continuing first language cognitive
development during second language acquisition may lead to lowered proficiency levels
in the second language (Cummins, 1984). According to Cummins (1984) an individual
must have a well-developed linguistic base in his or her first language before being able
to successfully acquire a second language. It has been estimated that it takes children two
to three years to acquire oral language proficiency or social language, and between five

and seven years to acquire language skills needed for academic tasks. Therefore, oral
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language proficiency may be rather deceiving, as an individual may appear very orally
proficient in conversations and social situations but may not have developed skills in
academic areas. Indeed bilingual individuals often may know some facts or vocabulary

items in one language and not in the other (Suzuki, Meller & Ponterotto, 1996).

1.8.1 Translated Tests, Interpreters and Linguistic Differences in CALD Groups

Language differences have led many clinicians to use instruments that have been
translated into, or adapted for, a language other than English. Bracken and Barona (1991)
mention that the practice of translating tests from a source language into a second target
language has a number of inherent difficulties and has not generally provided an
acceptable solution to the pervasive problem of inappropriate assessment for many
reasons. The underlying psychological constructs assessed by translated tests are
sometimes not universal across cultures (Berry, Poortinga, Segall & Dasen, 2002; Suzuki
et al., 1996; Ponterotto, Casas, Suzuki & Alexander, 1995). In addition, many concepts
in one language do not have literal equivalents in another and test instructions are
frequently too difficult, stilted or foreign to allow for easy translation. For example, ‘No
ifs ands or buts’ is a common phrase, but a linguistically irregular idiom that is used in
the MMSE. The phrase was chosen as the assessors required a series of shorts words of
low probability of occurring together in a sentence (Folstein, 1998). The selection of a
parallel expression in another language tends to be problematic (Werner, Heinik, Lin &
Bleich, 1999). A literal translation in Spanish has been considered to make the item easier
than intended (Gasquoine, 2001). However, a literal equivalent to this English saying

simply does not exist in Greek and other languages. This dilemma can produce
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ambiguous instructions and test responses that reduce the test’s reliability and validity
when translated. Content assessed on cognitive tests can also differ in importance across
cultures or languages (Fouad & Bracken, 1987). Jensen (1975) pointed out that if the
first cognitive tests had been devised in a hunting culture, general cognitive assessment

may have involved visual acuity and running speed, rather than vocabulary and symbol

manipulation.

Practitioner produced translations are rarely back-and-forth translated to provide
equivalent meanings across languages (Loewenstein, Arguelles, Arguelles, & Linn-
Fuentes, 1994; Berry, Poortinga, Segall & Dasen, 2002; Anastasi, 1998). This procedure
is carried out to maximize the accuracy of the translation and to reduce any cultural bias
present in test items (Aiken, 1987). In addition, translations usually do not take into
account national and regional within-group differences. For instance, and as noted earlier,
not all Spanish speakers use the same idioms and dialects, and word meanings may be
different among Mexican, Cuban, and Puerto Rican clients. Furthermore, translations
often produce words with different levels of difficulty and, thus, change the complexity
of the original task. This change can affect the meaning of words and result in
unanticipated idiosyncratic responses (Dana, 1993). It has also been noted that there has
been a general failure to develop workable translation procedures or standards against
which to systematically judge the equivalence of translations and constructs across

languages or cultures (Suzuki, Meller & Ponterotto, 1996).
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Given that bicultural and fluent bilingual neuropsychologists are in short supply, most
English speaking neuropsychologists use interpreters to conduct their evaluations of
CALD clients, and often without research validated translated English tests. The use of a
family member or not properly qualified individual is strongly ill-advised, as reduced
level of fluency, or ‘kitchen’ language fluency within day to day settings is not adequate
to conduct a clinical interview or cognitive assessment, and may make it very difficult to
understand critical facts in the history or clients’ responses (Artiola i Fortuny, 2004).
Untrained interpreters may make omissions, additions, or substitutions to the statements
of both interviewer and patients. In addition, the seriousness of a cognitive deficit or
change in emotions may be minimized or exaggerated by the untrained interpreter

(Suzuki, Meller & Ponterotto, 1996).

The primary role of the interpreter is to act as a conduit in all forms of communication
between the examiner and the interviewee. Interpreters are defined as people who
translate oral communication from one language to another (Suzuki, Meller & Ponterotto,
1996). Although interpreters within an Australian health care setting are required to be
trained for working within this level, clinical experience has indicated that there is a
range in professionalism exhibited by interpreters. For example a WAIS-III Similarities
item was interpreted in Italian by a qualified interpreter in the following manner; “How
are the colours black and green alike?” Not only was the item itself changed, but the
answer was also provided to the patient. Other comments by interpreters have included
“he does not have dementia!”, “do you have to ask him these questions, he can’t do it”

and badgering of the patient “you know what a circle is!” (personal experience). In
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addition, some patients (especially from linguistic groups with few members in the

locality) may be uncomfortable discussing issues with an interpreter present as they may

know them socially.

Qualified interpreters do have various levels of fluency and competency, and a
monolingual professional has no way of personally verifying the qualifications of the
interpreter and knowing whether the assessment is being conducted in a standardised
manner. Therefore, errors that could be grave are unlikely to be detected by the
monolingual clinician, and errors in measurement may result in diagnostic errors (Artiola
1 Fortuny, 2004). Even when the clinician uses an interpreter with advanced fluency, the
clinician is once removed from direct contact with the patient. He or she must then
depend on the interpreter for crucial diagnostic information which an interpreter is not
trained to recognise (Artiola i Fortuny, 2004). Inability to communicate directly with the
patient creates imprecise assessment of not only the patient’s statements, but also of the
actual wording, the form and the content. This can impact on the clinicians’ ability to
effectively assess mood, affect, degree of cooperation, language and cognition itself

(Artiola i Fortuny & Mullaney, 1998).

Investigators have argued that in verbal cognitive tasks, particularly verbal memory tests,
linguistic problems although they may seem minor could lead to major pitfalls in studies
comparing cognitive function in populations with differing languages. Verhey et al.
(2004) stated that there was a need to use harmonised versions of instruments for rating

dementia in multinational studies. Similarly, Demers, Robillard, Lafleche, Nash, Heyman
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and Fillenbaum (1994) argued that given the increasing number of international and
epidemiological studies of Alzheimer's disease there is a need for linguistically
equivalent translations of measures for identifying the presence, types, and severity of
dementia in cross-cultural populations. In translating the CERAD (Consortium to
Establish a Registry for Alzheimer's Disease) neuropsychological instruments into
French, the authors noted several linguistic issues such as semantic, phonetic, and word-

frequency problems.

Artiola 1 Fortuny and Garolera, et al. (2005) commented that verbal material used to
assess the cognitive abilities of Spanish speaking individuals in the U.S.A is frequently of
linguistically unacceptable quality. The use of these materials in research settings was put
forth as a serious threat to test validity and a threat to the validity of results or
conclusions. Researchers have also reported that inherent language biases and lack of
saliency of a number of tests also impact upon CALDI performance on tests of cognition.
Loewenstein, Arguelles, Barker, and Duara (1993) reported that these issues contribute to
the lower performance of elderly Cubans on the Comprehension and Digit Span subtests

of the WAIS-R.

Given that verbal fluency tests are used extensively in clinical neuropsychological
assessments, as well as in research protocols, and that category fluency tasks are an
important component of neuropsychological assessment, especially when evaluating for
dementia syndromes, it has been argued that language biases need to be taken into

consideration when assessing CALDI (Acevedo & Loewenstein et al, 2000).
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Furthermore, differences in verbal fluency scores among various languages can be
attributed to a multitude of factors. In a comparative study of bilingual individuals in
New York, investigators found that Spanish speakers produced the smallest number of
words compared to Chinese and English speakers, while Vietnamese speakers generated
the most words (Dick et al., 2002). The authors attributed this finding to the difference in
word length of animal names in each language (Kosmidis, Vlahou, Panagiotaki, &
Kiosseoglou, 2004). Similarly, a study comparing French and English speaking Canadian
patients on the “FAS” test reported significantly lower scores in the former compared to
the latter group (Steenhuis & Ostbye, 1995). It has also been reported that elderly Cubans
often score lower on the Controlled Word Association (FAS) because of different
frequencies of letters occurring in the Spanish versus the English language, and also

because of fewer phonetic cues to guide them (Arguelles, & Loewenstein, 1997).

In summary, language, or verbal communication is central to neuropsychological
assessment. Language differences exist both between and within cultural groups and
issues relating to language dominance and proficiency need to be considered when
interpreting CALDI cognitive test performance. Furthermore, cross cultural researchers
have highlighted a number of difficulties related to retaining original test properties such

as reliability and validity when translated and administered by interpreters.

1.9 Effects of Education on Neuropsychological Test Performance

A common finding in cross cultural research is that performance on cognitive tests

improves (that is, becomes more like that expected by the test maker or test
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administrator) as the test taker becomes more acculturated to the society of origin of the
tests. As noted previously the use of such tests among cultural groups in various parts of
the world and among ethnic groups in plural societies continues to be criticized and the
results continue to be open to numerous interpretations. One point of view about such
results is that there isn’t a substantive shift in cognitive functioning per se, only a
superficial change in performance due to learning some “test taking tricks” (for example,
familiarity with the language of the test or with test like situations). Another point of
view is that there may indeed be new cognitive qualities or operations that develop with
acculturative influences such as literacy or industrialization. However, researchers have
also proposed that test performance may improve due to interplay of these factors (Berry,
Poortinga, Segall & Dasen, 2002). Test-wiseness, the impact of demographic variables,
and in particular the impact of differing levels of education, on neuropsychological test
performance will be discussed in the following sections. In addition, the link between low

education level and higher risk of dementia will also be discussed.

Nell (2000) argued that formal schooling plays an integral role in psychometric test
performance. He highlighted that the elements of classroom skill that contribute to test
performance, and a test-wiseness, include practice using writing tools, facility with
letters, numbers, and other symbols; and an appreciation of the importance of paying
attention, obeying instructions, and sitting still as contributors to speed and accuracy of
work. Nell stated that practice facilitates test-wiseness in both task comprehension and
task solution. He proposed that all test participants should be given enough practice for

optimum performance in terms of both ability to respond to novelty and degree of
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automatic task comprehension. La Rue (1992) noted that low scores on cognitive testing
obtained by poorly educated or inactive people may reflect reduced opportunity in

everyday life to use the types of information processing required by novel and abstract

tests.

It is widely accepted that demographic variables such as age, gender and education can
impact upon cognitive test performance and test norms are developed in order to account
for these influences (Mitrushina, Boone, Razani, & D’Elia, 2005; Lezak, 1995; Spreen &
Strauss, 1998; Heaton, Ryan, Grant, & Matthews, 1996; Ivnik, Smith, Petersen, Boeve,
Kokmen, & Tangalos, 2000; Lucas, Ivnik, Smith, Ferman, Willis, Petersen, & Graff-
Radford, 2005; Vangel, Lichtenberg, & Ross, 1995; Ardila & Rosselli et al., 1989).
Artiola i Fortuny (2004) highlighted the difficulties in delineating which of the various
demographic factors predominantly accounts for the differences by CALDI on tests of
cognition. For instance, performance on verbal fluency tests is influenced by both the
contribution of age and education to word production (Cohen & Stanczak, 2000; Crossley
et al., 1997; Kempler et al., 1998; Tombaugh et al., 1999; Tomer & Levin, 1993). Heaton
and his colleagues (1996) emphasized the importance of norms that stratify subject
groups not only on each individual demographic variable, but also on such factors in
combination. Although normative studies have attempted to include participants with as
little as six years of formal schooling, the majority of these studies have been conducted
with participants with a high level of education (Heaton, Grant, & Matthews, 1991; and

Heaton, Avitable, Grant, & Matthews, 1999).
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While the effects of age and gender on test performance has been known for a number of
decades, quantification of the effects of education on test norms has been occurring fairly
recently (Artiola 1 Fortuny, 2004). However, education has been found to be significantly
related to performance on most neuropsychological tests examined for this effect
(Mitrushina, Boone, Razani, & D’Elia, 2005; Spreen & Strauss, 1998). Nell (2000)
reported that level of education has been demonstrated to be positively linearly related
with test performance. Interestingly, the author noted that in the youngest age groups,
where no education effects exist, scores in different cultures converge more than at a later

age.

Ostrosky, Ardila, Rosselli, Lopez-Arango, and Uriel-Mendoza (1998) examined the
effect of education on neuropsychological test performance across different age ranges on
the Spanish version of the NEUROPSI test battery. Results indicated a significant
education effect on most of the tests. For some tests, just one or two years of formal
education resulted in significantly better test performance. This effect was noted
particularly on tasks assessing language understanding, phonological verbal fluency, and
conceptual abilities (the ability to find similarities). Aging effect was noted in visual
perceptual, visual constructional and memory scores. The authors concluded from their

studies that education affected test performance more so than age.

Although there can be differences in absolute levels of performance, cross-cultural
studies generally show that neuropsychological tests have similar sensitivities to clinical

disorders across western cultures at the high end of the education continuum (Crook,
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Youngjohn, Larrabee, & Salama, 1992; Klove, 1974; Van der Vlugt & Satz, 1985).
Along these lines, Levav, Mirsky, French, and Bartko (1998) obtained
neuropsychological assessment data on persons from five countries (U.S.A., Canada,
Ecuador, Iran and Israel) whose ages ranged from 8 to 90 years. Participants were
assessed in four different languages. Results indicated that reaction time measures
obtained in tests of sustained attention were minimally affected by country of origin and
level of education. However, tests assessing the ability to focus attention and solve a
problem, shift strategies, and inhibit an automatic response tendency differed
significantly by country and level of education. The authors concluded that their data
provided partial support for the hypothesis of commonality of some cognitive functions
across cultures. Despite this, Stricks, Pittman, Jacobs, Sano and Stern (1998) stated the
use of neuropsychological tests in CALD populations, in particular among those with low
education, is limited as most test norms have been standardised for English-speaking

populations with relatively high levels of education.

In keeping with Levav, Mirsky, French, and Bartko (1998) findings, Ostrosky, Ardila,
Rosselli, Lopez-Arango & Uriel-Mendoza (1998) also reported that when comparing a
large enough range of education, that the educational effect on neuropsychological test
performance is minor among subjects with relatively high educational levels. The authors
stated that the effects of education are most noticeable when comparing individuals with
zero and three years of education where performance differences on tests of cognition are
highly significant. They noted that performance differences between individuals with

three and six years of education tend to be smaller and so forth. Bornstein, Suga and
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Prifitera (1987) examined the incidence of Verbal IQ and Performance [Q discrepancies
at various levels of education. They reported that in subgroups with fewer years of
education the incidence of discrepancies with higher Performance IQs was twice as
common as that with higher Verbal IQs and that the opposite pattern was observed in the

subgroups with higher educational levels.

Although most cognitive screening tools are regarded by western, educated and
industrialised nations as tests that contain very simple and basic items, international
studies have reported that performance on such measures, for instance on the MMSE
(Folstein, Folstein, & McHugh, 1975), is affected by educational level, age and ethnic
affiliation (Fillenbaum, Heyman, Williams, Prosnitz, & Burchett, 1990; Launer,
Dinkgreve, Jonker, Hooijer, & Lindeboom, 1993; Murden, McRae, Kaner, & Bucknam,
1991; Srivastav, Agarwal, & Kumar, 1989). Weiss, Reed, Kligman, and Abyad (1995)
examined the relationship between MMSE scores and literacy in a sample of 214
participants aged from 60 to 94 years of age. Mean education level was 10.3 years with a
range of 0 to 20 years of education. Participants reading levels ranged from Grade 0
(nonreaders) to 8" Grade reading skills. The investigators reported that multiple
regression analysis using reading levels, education, age, and ethnicity as independent
variables and MMSE score as the dependent variable, found the highest correlation
between MMSE score and reading level. Educational level made only a small
contribution and age and ethnicity did not reportedly enter the regression equation. Given

their findings, the researchers concluded that literacy level was more important than
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education and stated that literacy may be the most important socio-demographic variable

known to affect MMSE scores.

Cognitively intact individuals with low levels of education can score lower than highly
educated patients with mild impairments (Ardila, Rosselli & Rosas, 1989). Due to these
findings a number of recent English language studies indicate that demographic
corrections and caution must be applied when assessing individuals with very low levels
of education, as deceptively high false positive rates can be assigned among low-educated
individuals (Axelrod & Goldman, 1996; Marcopoulos, Gripshover, Broshek, McLain, &
Brashear, 1999; Richardson & Marottoli, 1996; Sherrill-Pattison, Donders, & Thompson,
2000; Shuttleworth-Jordan, 1997; Vangel & Lichtenberg, 1995). For instance, research
on the MMSE has indicated that persons with fewer than 8 years of education often score
below the cut off originally suggested for indicating cognitive impairment (Holzer, &
Tischler, et al., 1984). Brayne and Calloway (1990) reported that education level was the
most significant variable accounting for the highest score variance in MMSE
performance with subjects of only 8 years of education. Marcopulos, McLain and
Giuliano (1997) investigated the cognitive performance of healthy, community dwelling,
rural, older adults with 10 or fewer years of education in the U.S.A. on various cognitive
measures. The authors reported that approximately half of their sample obtained scores
below the MMSE cut off score of 24. Similarly approximately half of their sample also
scored below the Mattis Dementia Rating Scale (MDRS) cut off score of 137. The
authors concluded that it was not advisable to use current norms within a rural population

with low levels of education and that their findings concurred with previous research on
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the MMSE showing that persons with fewer than 8 years of education often score below
the cut-off originally suggested for detecting cognitive impairment. Previous researchers
(Murden, McRae, Kaner & Bucknam, 1991) have recommended use of a cut off score of
17/18 instead of 23/24 for dementia screening for subjects with less than 8 years of
education. Nevertheless, Marcopulos, McLain and Giuliano (1997) stated that even when
using a cut-off of 17, 11% of their healthy community dwelling older adults sample, with

10 or fewer years of education, would be considered cognitively impaired.

Education has also been reported to be an important predictor of performance on a variety
of cognitive tests such as the MDRS, Clock Drawing, Ravens' Colored Progressive
Matrices, WAIS-R subtests, such as Vocabulary and Block Design, Verbal Fluency
(category), the Logical Memory and Visual Reproduction subtests from the Wechsler
Memory Scale-Revised (WMS-R), and the Halstead-Reitan Neuropsychological Test
Battery (Marcopulos, McLain & Giuliano, 1997; Ostrosky-Solis, Lopez-Arango, &
Ardila, 2000; Fillenbaum, Heyman, Williams, Prosnitz, & Burchett, 1990; Bornstein &
Suga, 1988; Escobar, Burnam, Karno, Forsythe, Landsverk & Golding, 1986; Ravaglia,
et al., 2003). Marcopulos, McLain and Giuliano (1997) cautioned that older and less
educated cognitively normal individuals may be misclassified as impaired or brain-
damaged on neuropsychological tests when standard cut off scores are used. The authors
argued that the test performance of normal elderly persons with low level of education
(less than 8 years) is most likely to be misinterpreted as representing a dementia (Stern et

al., 1992).
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Given that cognitive changes occur with normal aging, it has been noted that mild
cognitive changes in low educated people may result in the erroneous diagnosis of
dementia (Ardila, Ostrosky-Solis, Rosselli, and Gomez, 2000). Researchers have
cautioned against the assumption that no or low education equates to these individuals
having a form of lifelong cognitive impairment. For instance, if an individual with little
or low formal schooling was being assessed many neuropsychologists would estimate
their premorbid level of functioning to be below average, likely within the ‘Low
Average’ range. Ardila, Ostrosky-Solis, Rosselli, and Gomez, (2000) highlight that this
assumption supposes that what is normal is to be educated, that no or low education if a
form of abnormality or impairment. The authors stress that most of the world population
has low levels of education, and about one third of the world people are currently
illiterate (Unicef, 1995; cited in Ardila, Ostrosky-Solis, Rosselli, and Gomez, 2000).
They also highlighted that literacy is a relatively recent phenomenon in terms of our
world history given that one or two centuries ago, most of the world population was
illiterate. They argue that low education or illiteracy is not an abnormality from the
statistical point of view. They also argue that they do not consider people with low
education to be under-stimulated; indeed, they consider highly educated people to be
over-stimulated, from the perspective of some specific cognitive tasks. The investigators
emphasise that this manner of thought may be crucial in perceiving and interpreting
pathology, and argue that when diagnosing individuals with low levels of education,
functional scales need to be incorporated and adapted for use with the low educated

persons (Loewenstein & Ardila et al., 1992).
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1.9.1 Low Education Level and Higher Risk of Dementia

Cross-cultural epidemiological studies have found that persons with low education tend
to be more likely to be classified as demented (Mortimer & Graves, 1993). Cognitive
reserve, the brain’s ability to tolerate effects of dementia pathology, has been suggested
as the mechanism for the link between low education and higher risk of dementia
(Katzman, 1993; Mortimer & Graves, 1993; Satz et al., 1993; Stern 2002; Satz, 1993).
For example, Craik, Byrd, and Swanson (1987) found that participants with low levels of
education presented with an earlier decline in memory abilities when compared with
those with high levels of education. Researchers have suggested that cognitive reserve
could result from a number of mechanisms. It has been hypothesised people with high
socioeconomic status and increased education may have a greater resistance to the effects
of the dementing process, either because their better premorbid intellect reflected a higher
level of neural reserve in terms of synaptic density or complexity and that this would
enable the brain to compensate for pathology through more efficient use of existing
cognitive networks or recruitment of alternative networks (Stern, 2002). It has also been
suggested that people with high socioeconomic status may have a greater resistance to the
effects of the dementing process because they tended to seek more stimulating
environments, which help to prevent a decline in cognitive skills (Jorm, 1990; Ardila,

Ostrosky-Solis, Rosselli, & Gomez, 2000; Manly, Touradji, Ming-Xin, & Stern, 2003).

On the other hand, it has been hypothesised that the link between low social status and
dementia may be due to a higher rate of vascular and secondary dementia in people from

poor environments (Bickel & Cooper, 1994). Other studies, however, found no link

65



Chapter 1 Introduction

between lower education levels and the diagnosis of dementia, even though their
participants had difficulties with cognitive testing (O'Connor, Pollitt, & Treasure, 1991).
Ardila, Ostrosky-Solis, Rosselli, and Gomez, (2000) argued that the clinical observation
of illiterates and low educated populations does not seem to confirm the hypothesis that
dementia is significantly higher in individuals with low education. The authors stated that
in neurological settings in developing countries, dementia seldom represents a reason for
consultation in low-educated people. They also commented that everyday observation
suggests that most low-educated and illiterate individuals continue to be functionally
active during their 60’s, 70’s, and even their 80’s and 90’s. However, they noted that it

would be useful for this observation to be formally documented.

Manly et al., (2003) reported that two large international studies investigating incidence
of dementia found that illiteracy or low levels of education did not increase the risk of
AD among elders in India (Chandra et al., 2001) and West Africa (Hall et al., 1998). The
authors reported that although a large proportion of these populations lacked formal
schooling, or literacy training, the studies reported low prevalence and incidence rates of
dementia. Manly et al., (2003) stated that this paradox demonstrated the difficulty in
comparing cultural groups from different backgrounds. The authors also emphasised that
cognitive reserve is measured by indirect variables (such as years of education,
occupational level, or IQ measures), and that there are a number of ways in which

cultural and economic factors may affect the predictive power of these indirect variables.
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Although diagnosis of dementia requires not only a psychometric but also functional
criterion, neuropsychologists often rely heavily on psychometric procedures. Cross
cultural researchers highlight that this approach may result in a penalisation for low
educated individuals and may inflate the measures of the severity of the cognitive
decline, and hence, estimates of the prevalence of dementia. Consequently, it has been
recommended that not only psychometric, but also functional criteria of cognitive

functioning should always be taken into consideration (Ardila, Ostrosky-Solis, Rosselli,

& Gomez, 2000).

Clearly these concepts regarding the relationship between education level and risk of
dementia require further clarification and systemic empirical research (Orrell & Sahakian,
1995). However, Marcopulos, McLain and Giuliano (1997) caution that when
investigating the link between level of education and risk of developing dementia
researchers need to consider the validity of the cognitive measures used to determine
impairment in low education elderly samples. The authors stated that, given their
findings, it may be “premature to conclude that rural-dwelling elderly adults with low
education have a higher incidence of dementia precisely because the tests used to
measure cognitive impairment may overestimate impairment in this population.”
Similarly, Manly et al., (2003) purported that years of education may not be an accurate
representation of cognitive ability among immigrant elders whose educational
opportunities were limited due to their migrant experience. The authors stated that despite
strong intellectual abilities migrants may not achieve academic or occupational success

because their opportunities are limited by societal forces beyond their control. The
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authors also noted that although such individuals may be powerful or influential in their
community, their abilities may not be reflected in years of schooling or traditional

indicators of occupational status.

Although years of education tends to be linked to literacy level, years of education does
not necessarily equate to level of literacy, and may not be an appropriate indicator of
knowledge, strategy, and skill that are accompanied by formal schooling. Manly et al.,
(2003) reported that there is discordance between years of education and quality of
education among CALDI. They reported that previous studies revealed that elderly
African Americans have reading skills significantly below their self-reported education
level (Manly & Jacobs, 2002; Manly et al., 2002). These discrepancies were reportedly
related to the inferior funding of segregated Black schools as compared to White
Southern schools and most integrated Northern schools (Manly et al., 2003). In addition,
Nell (2000) also notes that there are cultural differences in the way that individuals are
taught. In some cultures there is an emphasis for independent problem solving and critical
thinking, whereas in other cultures the emphasis is on rote learning and memorisation of
facts and events. Manly, Byrd, Touradji, Sanchez and Stern (2004) argue that the use of
years of education to represent a direct effect of experience on the brain or cognition is
problematic when used among CALD migrants due to the quality of education among
these groups. Many migrants due to societal factors, such as poverty following the
Second World War, may have had poor access to education, and their attendance would

likely have been sporadic and in most cases their education would have been disrupted.
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Hence, literacy rather than years of education may better reflect performance ability on

tests of cognition.

In summary, researchers argue that education and cognitive test performance are
positively linked. It is unclear whether low education is a risk factor for developing
dementia or whether the tests used to measure cognitive impairment may overestimate
impairment in this population. However, given that cross cultural studies have reported
high false positive rates among normal low-educated CALDI, caution has been
recommended when assessing individuals with very low levels of education. In addition,
due to discordance between reported years of education and literacy skills among CALD
elders, researchers highlight that literacy rather than education may better reflect

performance ability on tests of cognition.

1.10 Literacy Level and Cognitive Test Performance

Nell (2000) stated that persons who are not fully literate are variously described as
illiterate, functionally illiterate, or semiliterate. Illiteracy refers to the inability to read and
write letters and numbers and name them fluently. Functional illiteracy refers to
individuals who can sign their name and read a text at grade school level, but who for
example are unable to independently follow a recipe or the instruction sheet enclosed
with a product. The term semiliterate is used both for functionally illiterate individuals
and those who exceed this definition in that they can say the alphabet, albeit non-fluently,
and comprehend simple written materials. However, they cannot fluently perform tasks

like generating words to a given letter, serial subtraction, or the analogical reasoning
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required for multi-step arithmetic problems and syllogisms, skills which Nell argued are
fully developed in high school. He also stated that literacy level is a good indicator of
westernisation, which itself has been a difficult concept to define given that it can have
different meanings in different settings. Overall, in the current context it tends to relate to
industrialised, developed nations, with high standard of living and moderate levels of
education within the population. The focus of this section is to review studies
investigating different types of literacy and their effect on cognitive test performance. In
addition, the current section will also review studies linking literacy to changes in the
organisation of cognitive processes in the brain. Following this, literacy level and
performance on nonverbal tests, as well as, context specific cognition and the influence of
cognitive style on cognitive test performance will be reviewed. Furthermore, ecologically
valid measures of cognitive functioning in illiterates and individuals with low levels of
education will be discussed. Lastly, measures of literacy level and the influence of mass
media, socialisation and acculturation in mainstream urbanised society will be briefly
outlined, in particular the impact of these on functional literacy and test performance will

also be discussed.

1.10.1 Different Types of Literacy and Effect on Cognitive Test Performance

Scribner and Cole (1981) explored, through a wide array of research methodologies, the
impact of literacy among the Vai in West Africa on cognitive functioning. The
investigators contrasted different types of literacy, each tied to a particular language
(English/school, Vai script, and Arabic language) and to a variety of practices. Among

the Vai people they were able to find samples of persons who were literate in the Vai
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script but who had not attended formal schooling, thus eliminating the usual confound
between schooling and literacy as contributors to cognitive test performance. Using a
battery of tasks covering a wide range of cognitive activity, such as memory and logical
reasoning, the authors sought to challenge the idea that literacy transforms the intellect in
a general way. They found that there were no general effects of literacy, but there were
some specific test performances that were related to particular features of the Vai script.
They concluded from their studies that the consequences of literacy were intimately
bound up with the nature of the specific social practices of its users. Their conclusion that
particular forms of literacy have local, culture-specific cognitive consequences as
opposed to sweeping transformations of cognitive functioning has often been cited in

context-specific studies of literacy.

A replication of this study was carried out by Berry and Bennett (1989) among the Cree
of Northern Ontario. Once again, literacy was present in a form (a syllabic script) that
was not associated with formal schooling. The results of this study also found no
evidence for a general cognitive enhancement (assessed by an elaborated version of
Raven’s Progressive Matrices), but some evidence for abilities that involved the same
mental operations (rotation and spatial tasks) that are important in using this particular
script. A sub-sample of participants with formal Western-style schooling was
administered a battery of cognitive tests, including general, spatial, language and reading
abilities. Multiple regression analyses demonstrated the clear relative importance of the
experience of formal schooling over syllabic script literacy on test performance.

However, this influence of schooling was variable, with greater influence on general and

71



Chapter 1 Introduction

English language abilities, and lesser influence on spatial abilities. In addition, there was
a negative influence of schooling on syllabic reading ability. Although in these studies on
the effects of literacy there was no evidence that a major shift in ways of thinking had
taken place, all cognitive test performances were found to be positively correlated with
years of formal Western-style schooling, which was proposed to be due to acculturation
factors. Scribner and Cole (1981) stressed that schooling and the acquisition of literacy
should not only be distinguished conceptually but also may be separable in practice, as
literacies developed and used in different contexts tend to produce correspondingly

differentiated patterns of cognitive competence.

1.10.2 Literacy and Changes Related to the Brain Organisation of Cognition

A number of investigators have attempted to describe the influence of literacy level on
specific neuropsychological measures as a reflection of underlying brain function.
Several authors have reported that learning to read and write generates new rules within
the language processing systems and that that these new rules significantly change the
manner in which some operations are performed by influencing the functional
organization of the human brain. The knowledge of reading and writing has effects on
several cognitive process including visual processing, cross-modal operations (audio-
visual and visuotactile), and interhemispheric crossing of information (Reis & Castro-
Caldas, 1997). It has also been reported that the organisation of cognitive processes such
as abstraction, inference and memory depends on the type of symbols, or writing system,
used by the individuals in their environment (Ostrosky-Solis, 2004). Petersson, Reis and

Ingvar (2001) reported that both pehavioural and functional neuroimaging data are
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consistent with the hypothesis that the functional architecture of the brain is modulated by
literacy. For instance, functional neuroimaging data has indicated inter-hemispheric
regional cerebral blood flow differences in the posterior parietal cortex between two
literacy groups. The authors reported that these inter-hemispheric connections between
the left and right posterior parietal cortices were larger in literate compared to illiterate
subjects, and stated that they reflect an effect of formal schooling. The authors concluded
that the acquisition of written language skills significantly modulates the spoken language
system. However, they noted that it is still unclear which processes and which

mechanisms mediate the influence of literacy on cognition.

Neuroimaging studies indicate several differences between groups of literate and illiterate
participants including, thinner corpus callosum in the illiterate group in the segment
where the parietal lobe fibres cross, different processing within the parietal lobe of both
hemispheres, and slower processing of information within the occipital lobe in
individuals who learned to read as adults. In addition, while dealing with phonology, a
complex pattern of brain activation was only present in literate subjects (Castro-Caldas et

al., 1999; Castro-Caldas & Reis, 2000).

Ostrosky-Solis, Garcia, and Pérez (2004) assessed the extent of activation of cerebral
hemispheres during a verbal memory task in literate and illiterate subjects using cortical
evoked potentials to a probe click stimulus. Left-hemisphere attenuation during the
experimental condition was found in both groups. However, during the verbal memory

task, significant intrahemispheric differences between groups were found at parieto-
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temporal areas. The authors stated that their results indicated that although left
hemisphere predominantly mediates language processing, learning how to read and write
demands an intrahemispheric specialization with an important activation of parieto-
temporal areas. They concluded that their data supports the view that the brains of
illiterate subjects show patterns of activation that are different from those of literate

subjects, thus reflecting that environmental conditions can influence brain organization.

Literacy has also been linked with changes related to the brain organisation of cognition.
Educational and cultural variables may affect not only handedness (Ardila et al., 1989)
but also the degree of hemispheric dominance for language and possibly other cognitive
abilities. Studies of brain damaged illiterates when compared to brain damaged literates
have indicated that although literacy does not change the dominance of the left
hemisphere for language, it appears that the right hemisphere has more participation on
language in illiterates (Rosselli, 1993). In general, left hemisphere damage in literates
results in a higher number of errors in aphasia tests than left hemisphere damage in
illiterates (Lecours et al, 1988, Matute, 1988; cited in Ostrosky-Solis, Ardila, Rosselli,
Lopez-Arango, & Uriel-Mendoza, 1998). In addition, right hemisphere damaged
illiterates more frequently present with lower performance in aphasia tests than right
brain damaged literates (Lecours et al, 1987a, 1987b). Ardila (1995) also reported that
hemi-spatial neglect has been reported to be more frequently observed with left-
hemisphere pathology in individuals with a learning history of low verbal training, but

normal, and sometimes superior, training in spatial abilities.
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Castro-Caldas, Reis and Guerreiro (1997) reviewed neuropsychological aspects of
illiteracy and cautioned that the use of some tests for assessing aphasia should be avoided
in illiterate populations due to the lack of test validity. For instance, Lecours, Mehler,
Parente, and Caldeira, (1987) found highly significant differences in the results of healthy
illiterate participants as opposed to healthy literate participants when tested with
relatively simple pointing, repetition and naming tests. The investigators argued that
testing brain-damaged CALDI risks overestimating the frequency of aphasia if

educational level and literacy are not taken into account.

1.10.3 Literacy Level and Performance on Verbal and Nonverbal Tests of Cognition

Reading and writing ability has been reported to affect neuropsychological test
performance on both verbal and nonverbal tests of cognition. Iliterate participants have
obtained lower scores on measures of several language tasks including tasks such as
naming, comprehension, verbal abstract reasoning, orientation, and repetition of
pseudowords (Manly & Jacobs et al., 1999; Manly, Byrd, Touradji, Sanchez & Stern,
2004). Illiterates were also worse at memorizing pairs of phonologically related words
compared to pairs of semantically related words, illiterates were also unable to generate
words according to a formal criterion, had difficulty with the recall of phonologically
related word associates, and had difficulty with word list, sentence and story recall,
phonemic or letter fluency tasks, visual naming of objects in photographs, and auditory
comprehension (Lecours, Mehler, Parente, & Caldeira, 1987; Reis & Castro-Caldas,
1997; Reis, Guerreiro, & Castro-Caldas, 1994). Researchers concluded that the lack of

grapheme-phoneme correspondence by illiterates explained their performance on these
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language based tasks. It was also noted that illiterate persons use strategies useful for
semantic processing, but inadequate for phonological analysis, while literate individuals
are able to use several parallel running strategies. Furthermore, effects of reading and
writing ability have been reported on measures of time-telling, and on other tasks such as
formal operational thinking, logical reasoning, remembering strategies, digit span,
calculation, buccofacial and ideomotor praxis, finger alternating movements, and
cancellation tasks (Ardila, Rosselli, & Rosas, 1989; Rosselli, Ardila & Rosas, 1990;
Petersson, Reis & Ingvar, 2001; Ostrosky-Solis, Ardila, Rosselli, Lopez-Arango, & Uriel-

Mendoza, 1998).

Studies comparing the performance of literate and illiterate individuals on tests of
cognition also found that illiterate individuals performed poorly on tests of drawing,
including on tests of line drawings of objects, and recognition of superimposed figures,
stick constructions, figure matching and recognition, figure memory, visuospatial ability
(for instance copy of simple and complex figures), and visual perception (Manly &
Jacobs et al., 1999; Manly, Byrd, Touradji, Sanchez & Stern, 2004; Ostrosky-Solis,

Ardila, Rosselli, Lopez-Arango, & Uriel-Mendoza, 1998).

Performance differences between literate and illiterate individuals on tests of cognitive
functioning were hypothesised to be due literate’s successfully using linguistic skills to
mediate nonverbal tasks. Researchers also reported that literates have better developed
skills in organisation and analysis of certain types of visuospatial information.

Furthermore, it was also noted that line drawings may be more ambiguous or less
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recognisable for illiterates, and thus more difficult to name even with a stimulus cue
(Manly & Jacobs et al., 1999; Manly, Byrd, Touradji, Sanchez & Stern, 2004; Ostrosky-
Solis, Ardila, Rosselli, Lopez-Arango, & Uriel-Mendoza, 1998). Additionally,
performance differences were also proposed to be due to illiterates having less exposure
to, or familiarity with, the test items as a result of their reading limitations (such as
accordion or harp). Manly, Byrd, Touradji, Sanchez and Stern (2004) proposed that
illiterates may have performed poorly on the verbal abstract reasoning task (WAIS-R
Similarities subtest) due to their cognitive style, that is they may have focused on more
practical, concrete aspects of the items, or that they lacked the vocabulary to obtain

higher scores.

Rosselli (1993) reviewed brain organisation, and the cognitive sequelae of brain
pathology in illiterates and concluded that cognitive abilities, as measured by standard
neuropsychological tests, are significantly associated with schooling background. It was
noted that educational and cultural variables may affect the degree (but not the direction)
of hemispheric dominance for language, and other cognitive abilities. Consequences of
brain damage in illiterate samples evidence a more bilateral representation, not only for
linguistic but also for visuospatial abilities. (Rosselli, 1993). Given that psychometric
tests assess abilities that are strongly school-dependent, Ardila (1995) argues that it is a
mistake to assume that the inability to perform simple cognitive tasks as those
incorporated in current neuropsychological test batteries, necessarily means abnormal
brain function. It is highlighted that the degree of literacy can often represent the crucial

variable (Ostrosky-Solis, Ardila, Rosselli, Lopez-Arango, & Uriel-Mendoza, 1998).
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Ardila, Ostrosky-Solis and Mendoza (2000) investigated the effect of learning to read on
neuropsychological test performance. They administered a neuropsychological test
battery to a sample of illiterates in Mexico prior to, and after, a learning to read program.
The authors reported that performance on neuropsychological testing had significantly
improved following the learning to read training program. The investigators reported that
gains were significantly higher in Orientation in Time, Digits Backward, Visual
Detection, Verbal Memory, Copy of a Semi-Complex Figure, Language Comprehension,
Phonological Verbal Fluency, Similarities, Calculation Abilities, Sequences and recall of
learnt information. The authors interpreted their findings as providing support for the
assumption that reinforcement of those abilities in which illiterates significantly
underscore results in a significant improvement in neuropsychological test scores and

strongly facilitates the learning-to-read process.

1.11  Context Specific Cognition and Cognitive Style

Research has indicated that although low schooled or illiterate individuals perform poorly
on cognitive tests they are able to successfully perform similar cognitive tasks in their
everyday life. Carraher, Carraher and Schliemann (1985) reported that performance of
children with few years of schooling (ranging from 1 to 8 years) on mathematical
problems embedded in real-life contexts, such as selling fruit at the local market, was
superior to that on school-type word problems and context-free computational problems
involving the same numbers and operations. In addition, Carraher, Schliemann and
Carraher (1988) explored the relationship between concepts and the circumstances of

learning by reviewing studies with children, construction foremen working with scales on

78



Chapter 1 Introduction

blueprints, and fishermen calculating the price and ratio of processed and unprocessed
seafood. The authors noted differences between procedural and conceptual knowledge
and concluded that social situations are a strong determinant of which symbolic
representations are used in problem solving. This context specific notion of cognition has
been referred to as contextualised cognition or everyday cognition (Berry, Poortinga,
Segall, & Dasen, 2002; Segall, Dasen, Berry, & Poortinga, 1999). Neisser et al. (1996)
argued that the cultural environment, that is how people live, what they value and what
they do, has a significant effect on the intellectual skills developed by individuals. He
noted that studies comparing American controls to rice farmers in Liberia at estimating
quantities of rice (Gay & Cole, 1967) and to children in Botswana at remembering stories
(Dube, 1982) reported that these groups far outperformed the American controls on these
tasks. Neisser et al. noted that in contrast, Americans and other Westernised groups
typically outperform members of traditional societies on psychometric tests, even those

designed to be “culture-fair.”

Scribner and Cole (1981) proposed that individuals would do things well that are
important to them and that they have the opportunity to do often. The authors and their
colleagues have produced a large number of empirical studies and literature reviews of
investigations carried out among Kpelle schoolchildren and adults in Liberia and
American subjects in the U.S.A. concerned with mathematics learning, quantitative
behavior, classification, memory and logical thinking. For instance, with respect to
Kpelle precision in measurement (for example, of rice in a market setting), the

experimenters reported that Kpelle people are masters at measuring rice. For this area of
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their experience, they have a highly developed vocabulary and a system of measurements
that is completely consistent. However, when measuring distances or lengths, the
vocabulary was noted to be less detailed, and very often noninterchangeable units of
length depended upon the kind of object or distance being measured. The investigators
concluded that measurement is used where it is needed and that measurements are
approximate unless there is a real need for exactness. Their general conclusion from these
and many similar studies in areas such as infant development, perceptual skills,
communication, classification, and memory is that much of the Kpelle cognitive behavior
is “context-bound” and that it is not possible to generalize cognitive performances

produced in one context to other contexts (Berry, Poortinga, Segall, & Dasen, 2002).

Although context is considered to dictate what knowledge should be used to develop
certain abilities, and what knowledge should be neglected, as these do not conform to that
culture’s definition of intelligence (Nell, 2000), other researchers take the view that
context influences individuals cognitive styles. Cognitive style refers to an individuals
“how” (stylistic) rather than “how much” (ability) aspects of a person’s cognition (Berry,
Poortinga, Segall, & Dasen, 2002). The cognitive styles approach proposes that the
underlying cognitive processes are common to all groups, but due to the demands of a
given situation, cognitive processes are differentially developed and this leads to a
different pattern of cognitive abilities. The most influential conceptualization of cognitive
style has been the dimension of field-dependent/field independent (FDI) cognitive style.
This construct refers to the extent to which an individual typically relies upon or accepts

the physical or social environment as given (field dependent), in contrast to working on
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it, for example by analyzing or restructuring it (field independent). Berry and colleagues
have conducted numerous studies of the FDI construct within a ecocultural framework,
where relationships between ecological, cultural and acculturation variables have been
investigated in relation to cognitive style in CALD groups such as the Inuit, North
American Indians, indigenous groups in India, and African Pygmy and agriculturists
(Berry, Poortinga, Segall, & Dasen, 2002). Berry, Poortinga, Segall, and Dasen (2002)
reported that virtually all of the studies reviewed provided evidence for increased field
independence with acculturation experience (contact with other societies, primarily
through formal schooling and the experience of industrialization). However, it was
unclear whether such experiences fundamentally altered the cognitive style of
individuals, or whether they altered the approach to the test materials, through greater
familiarity and practice in acquiring “test taking tricks.” The authors highlighted that this
finding is similar to previous cross cultural approaches to understanding cognition across
cultures, in particular that acculturation and schooling has a profound influence on a

erson’s cognitive activity.
p

L.11.1 Ecologically Valid Measures of Cognitive Functioning

Anastasi (1988) stated that the cultural milieu in which an individual is raised in affects
the cognitive skills and knowledge that s/he acquires. Interesting examples included the
footprint recognition test standardised on Aboriginal Australians and the Draw-a-Horse
Test standardised on Pueblo Indian children. Anastasi reported that in both cases the
cultural group on which the test was developed excelled in comparisons with other

groups. Although there are different theoretical perspectives regarding conceptualisation
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of cognition across cultures (whether it is context specific and not generalisable to other
situations, or whether it is related to stylistic differences), they all attempt to take into
account the individuals’ ecological context in terms of their performance on cognitive
tasks. Given the diversity of these theoretical perspectives it is difficult to come to a
simple summary or conclusion. However, it would appear that cognitive functions and
processes are common to all human beings. Although cognitive competencies are
developed according to some common rules different ecological contexts can result in
highly varied performances due to the interplay of cultural norms and social situations
encountered both during socialisation and at the time of testing (Berry, Poortinga, Segall,

& Dasen, 2002).

In an attempt to provide a more ecologically valid measure of verbal fluency abilities in
illiterates, some investigators proposed the use of tasks that resemble the daily activities
typical of illiterates. Petersson, Reis and Ingvar, (2001) and Reis, Guerreiro and Petersson
(2003) conducted a series of studies in which the experimenters administered a verbal
fluency task using the categories animals and edible supermarket items. They found that
illiterates generated fewer animals than literates, but an equal number of supermarket
items. They attributed this discrepancy to the abstract nature of the first category, versus

the familiarity of the process of generating items in the second category.

Folia and Kosmidis (2003) reported that memory processes in illiterates have also been
investigated in several studies and that these have yielded conflicting results. Illiterates

reportedly performed comparably to literates on tests of verbal list delayed recall, but
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performed more poorly than literates on measures of working memory, as measured by
digit span, as well as measures of declarative memory, as measured by word lists, delayed
sentence recall, and immediate and delayed short story recall. However, another study
reported that there was no difference between illiterates and literates on the immediate
memory of sentences, but that illiterates performed more poorly on digit retention,
memory curve, delayed verbal recall, sentence repetition, immediate and delayed logical
memory, immediate recall of the Rey-Osterrieth complex figure, immediate reproduction
of a cube, visuospatial memory and sequential memory. Folia and Kosmidis (2003)
highlighted that these tasks are all artificial laboratory tasks which resemble skills trained
during schooling and may put illiterates at a disadvantage, as they may rely on processes
learned through formal education and not represent the kinds of activities encountered in
daily life. The authors also stated that such findings raise the important clinical question
of the appropriateness of commonly used neuropsychological tests for assessing cognitive

functioning in individuals with low or no education.

Given the potential for over-diagnosing memory difficulties in individuals with low or no
education, which is particularly relevant in CALDI, Folia and Kosmidis (2003)
investigated the hypothesis that memory deficits in illiterates are an artifact of the
assessment tools used rather than an indication of deficient cognitive skills. The
researchers designed two tests, a word list learning test (a modified California Verbal
Learning Test of 16 common words belonging to four semantic categories) and an object
learning test. The illiterate group performed more poorly than semiliterate and literate

groups on most variables of the word list learning test, but only on delayed recall and
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semantic clustering on the object learning test. The authors concluded that their findings
suggested that poor memory performance among illiterates could be attributed both to the
nature of the task, as well as, to the use of different cognitive mechanisms to recall
learned information. It was argued that formal education may enhance the innate ability
of learning through training individuals in efficient learning and retrieval strategies, such
as using analytic strategies, planning, and organising output sequences. The authors
emphasised the importance of developing and using ecologically  valid
neuropsychological tests, which take a more functional approach, to assess cognitive

functioning in illiterate individuals.

1.11.2 Clients with Low Education, Performance Aided by Access to Mass Media

Literacy level is typically inferred from reported years of education. However, this is
considered to be a crude measure of literacy due to differential experiences of educational
quality. Researchers have proposed that reading level, rather than years of education, may
be a more sensitive predictor of literacy (Shadlen & Larson, et al., 2001). Manly, Byrd,
Touradji, Sanchez and Stern (2004) reported that by adjusting for reading level, which is
considered to in part reflect quality of education, this overcomes the limitations of years
of education as in indicator of educational experience among CALD elders and thus can
improve the specificity of neuropsychological measures (Manly, Byrd, Touradji, & Stern,
2004). The investigators also emphasised that differences in organisation of visuospatial
information, lack of previous exposure to stimuli, and difficulties with interpretation of

the logical functions of language are also likely to affect test performance of elders with

low levels of literacy.
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Nell (2000) argues that achievement of functional literacy is acquired at the completion
of high school education, and that this is the minimum level of literacy required for tests
that have well-entrenched numeric, reading, or analogical reasoning skills. Although in
Western cultures individuals without high school education are assessed using cognitive
tests, Nell argues that this lack of formal education is partially compensated for by the
intense socialisation and acculturation experiences offered by technological, media-rich
environments in mainstream urbanised society. Kaufman, McLean and Reynolds (1988)
used factor analysis to reanalyze the original WAIS-R standardization data and found that
African Americans (who constituted 10% of the standardization population) scored
significantly below White Americans on every subtest, with Vocabulary and Block
Design showing the greatest differences in performance. Given that these subtests were
used as a short form for clinical screening the authors promoted caution in using such a
screener in this group (Kaufman, McLean & Reynolds, 1988). Interestingly, the authors
also reported that there was a significantly better performance by urban than by rural
individuals in the 55 to 74 age group on Information, Digit Span, Vocabulary and
Arithmetic subtests. Most of these tasks are considered to measure acquired school-
related skills. The authors argued that individuals who were born and raised well before
World War II (the WAIS-R was standardized from 1976 to 1981) and individuals who
grew up in rural areas did not acquire school related skills to the same degree as their
contemporaries who grew up in urban environments. The investigators highlighted that
this advantage of urban over rural environments did not hold for participants who were
raised more recently such as adolescents, young adults, and middle aged adults. They

hypothesized that this was due to the impact of mass media and television, which has

85



Chapter 1 Introduction

recently improved the accessibility of knowledge to people who are growing up in rural
areas. This view is consistent with investigators involved in cross cultural comparisons
who point to the potential differences in the types of experiences and environmental
exposure that individuals may have had in different cultures and from which they tend to
derive their responses, such as the natural environment and mass media (Acevedo et al.,
2000). Similarly, Nell (2000) reported that data from the U.S.A. National Assessment of
Educational Progress over a 20 year period have documented an overall narrowing of the
Black-White 1Q gap of approximately 5 points. Speculating on these reasons, it was
noted that the quality of Black schooling has improved, nutrition and health care have
improved, travel opportunities have increased, and the media exposure has reduced the

impact of environmental differences (Nell, 2000).

In summary, researchers have reported that learning to read and write can affect the
functional organisation of the brain. Neuroimaging studies have also reported anatomical
differences between literate and illiterate groups and brains of illiterate individuals were
found to have patterns of activation different to those of literate participants, suggesting
that environmental conditions can influence brain organisation. Furthermore, effects of
reading and writing ability have been noted on a variety of both verbal and nonverbal
neuropsychological measures. Interestingly cross cultural researchers have noted that
although illiterate individuals perform poorly on cognitive tests they are able to
successfully perform similar cognitive tasks in their everyday life. This discrepancy has
been thought to be due to difficulty transferring context specific skills to educationally

based tasks. However, researches have stated that mass media and television have
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improved the accessibility of knowledge for individuals that did not acquire school

related skills and that this has facilitated improved performance on tests of cognition.

1.12  Cognitive Performance Differences between Monolinguals and Bilinguals

Researchers have suggested that tests normed with a monolingual population in one
country may not be appropriate with a bilingual population in another country (Figueroa,
1989). For instance, the Spanish translation of the WAIS was normed in Puerto Rico
(Green & Martinez, 1967). When this was used to assess elderly Hispanics in the U.S.A.
it was discovered that both dialect and cultural issues made generalizations to a Mexican
American or Cuban American population problematic (Lopez & Taussig, 1991). In the
following sections, studies indicating that test norms from a monolingual population are
not appropriate for a bilingual population will be reviewed. In addition, the effects of
acculturation, language use and cognitive style differences on test performance will also
be examined. Finally, despite limited research in the area, studies comparing cognitive
test performance between migrants to individuals from their country of origin will be
explored to investigate whether norms from monolinguals are applicable to bilingual

migrants.

1.12.1 Acculturation, Language Use and Cognitive Style Differences

Touradji, Manly, Jacobs and Stern (2001) examined within group differences in
neuropsychological test performance between U.S.A. born and foreign born English
speaking non-Hispanic White elders. All participants were independently diagnosed by a

physician as nondemented. After controlling for years of education, participants born in
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the U.S.A. obtained significantly higher scores on measures of abstract reasoning,
naming, and fluency than foreign born elders. The authors concluded from their findings
that although non-Hispanic White individuals are often treated as a homogenous group,
performance differences exist even within this group. They argued that the effects of

acculturation level and language use on cognitive styles may help explain their findings.

Ardila and Rosselli et al. (2000) investigated the interfering effect of a second language
(English) on the first language (Spanish) in native bilingual Spanish speakers living in the
U.S.A. They examined syntactic comprehension, verbal memory, and calculation abilities
in individuals who had learned English during childhood and had attended English
schools. In the first study results for the Spanish Syntactic Comprehension Test were
compared with the normative results obtained with 40 Spanish monolingual participants.
It was noted that the closer to the English syntax the sentences were, the easier it was for
the participants to understand them. Participants who had been exposed to English
between the ages of 5 and 12 outperformed participants exposed to English before 5 years
of age. Language preference correlated with syntactic comprehension and women
outperformed men. In the second study, verbal memory and calculation abilities were
examined. Parallel versions of the different tests were administered in Spanish and
English. The results indicated some significant differences between the two languages in
several verbal learning and calculation ability subtests. Most of the verbal memory
subtests were better performed in the first language (Spanish). Scores on tasks measuring

speed and calculation accuracy were higher in the participant's native language. The
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authors reported that best spoken language was a significant variable in some verbal

memory subtests that were performed in English, but not in Spanish.

Biesheuvel and Liddicoat (1959) reported that the South African version of the WAIS
was administered to both English speaking and Afrikaans speaking white adults. The
English speaking group obtained an average of 6 scale points higher than Afrikaans
speakers (nearly half a standard deviation, significant at the 1% level). This was
postulated to be due to cultural and environmental differences between the two groups.
Nell (2000) reported that subsequent reanalysis of the data, and similar studies comparing
white English speaking and Afrikaans speaking groups, continued to indicate that English
speakers outperformed Afrikaans speakers. This pattern of performance was most
noticeable in participants from age 45 onwards. Researchers argued that this was unlikely
to be due to differential aging effects on intelligence, but rather the result of differential
cohort experiences as the cultural differences were considered to be greater in the older
generation. Based on participants endorsement on a battery of self-report items these
performance differences were concluded to be due to stylistic differences in approaches
to intellectual tasks and problem solving tasks, such as rigidity versus versatility in
thinking and ideational conformity versus ideational independence. Further studies have
reportedly documented a progressive decrease in ability score discrepancies with
increasing cultural convergence over successive generations of white South Africans

(Nell, 2000).
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Given findings indicating that normal CALDI can perform within the impaired range
according to mainstream norms, a better approach might be to use norms from the
country of origin. This assumes that the norms from the country of origin would be valid
for the migrant group as both groups share the same language and cultural beliefs.
However, researchers argue that migrants who have lived within a different linguistic and
host culture for an extended period of time are not culturally and linguistically identical

to natives living in their country of origin due to factors such as acculturation (Berry,

1997).

Acculturation is defined as the change in cultural patterns that results from direct and
continuous contact of different cultural groups. Change in cultural patterns affects people
at the individual and group level, acculturation is a fluid and ongoing process, and levels
of acculturation vary widely for individuals and groups. Acculturation relates to testing
interpretation issues because it involves the acquisition of language, values, customs, and
cognitive styles of the majority culture, all factors that may substantially affect test
performance. Level of acculturation is one way in which investigators have
operationalised within group cultural variability. Acculturation has been defined as the
degree to which culturally different individuals accommodate and integrate new cultural
patterns into their original cultural patterns (Samuda et al., 1998). It is also related to the
level at which an individual participates in the values, language, and practices of his or
her own ethnic community in contrast to those of the dominant culture. Previous studies
have identified ideologies, beliefs, expectations, attitudes, media preferences, leisure

activities, and observance of holidays as important components of acculturation, as well
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as cognitive and behavioural characteristics such as language use and customs (Berry,

1997; Berry, Poortinga, Segall, & Dasen, 2002; Segall, Dasen, Berry, & Poortinga, 1999).

Few studies have compared cognitive test performance between migrants to individuals
from their country of origin. One such study conducted by Artiola i Fortuny, Heaton and
Hermosillo (1998) compared two samples of normal Spanish speaking participants from
the US/Mexico borderland (n = 185) and from Spain (n = 205) on 16 Spanish language
neuropsychological measures. Participants’ age ranged from 15 to 76 years and
participants had between 0 and over 20 years of education. Although in most measures
the two samples obtained similar results, and differences between the samples diminished
with increasing levels of education, the authors reported some significant main effects of
place of birth and some significant interactions between education and place of birth.
Within the borderland sample, increased percent of life span spent in the U.S.A. and
bilingual status was negatively correlated with performance on a Spanish word generation
task, and positively correlated with performance on the Wisconsin Card Sorting Test.
Bilingual borderland participants performed significantly better than monolingual

speakers in learning a list of words.

Gonzales and Roll (1985) investigated the relationship of Mexican-Americans’ degree of
acculturation to analytic cognitive style and verbal and nonverbal intelligence. It was
reported that when Mexican-Americans become similar to Anglos through acculturation,
there was no significant difference in intelligence scores. Varghese (2005) examined the

relationship of self-reported acculturation and neuropsychological test performance
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among normal Asian Indian immigrants residing in the U.S.A. Results demonstrated that
individuals who were highly acculturated to American culture performed significantly
better (p < 0.01 level) than their low acculturated counterparts on the North American
Adult Reading Test Full Scale, Verbal and Performance 1Q's, WAIS-III Information and
Digit Span subtests, Grooved Pegboard (dominant hand performance), the Boston
Naming Test, and the Trail Making Test Part B. Findings indicated that culturally
adjusted norms for certain neuropsychological tests were required. In addition, it was
argued that findings reflected the need to consider multidimensional assessment models
of cultural identification and sociobehavioral characteristics such as test taking factors

when assessing CALDI.

Manly and Miller et al. (1998) reported that previous research conducted with immigrant
groups suggests that in addition to length of residence, language use is one of the most
indicative factors of acculturation level (Gasquoine, 1999). Researchers caution that
increased length of residence in new country does not necessarily equate to equal
acculturation across other domains (Ponton & Ardila, 1999). For instance, Marin et al.
(1987) found that language use, that is Spanish versus English, was the strongest
predictor of Hispanic acculturation. Manly and Miller et al. (1998) also reported that
among neurologically normal African Americans, traditional African-American practices,
beliefs, and experiences were significantly associated with lower scores on
neuropsychological measures of verbal ability (WAIS-R Information subtest, and the
Boston Naming Test), and Trails B, even after accounting for age, education and sex.

Given their results, the investigators purported that there are cultural differences within
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CALD groups that relate to neuropsychological test performance, and that accounting for
acculturation may improve the diagnostic accuracy of neuropsychological tests. The
authors also concluded that lack of previous exposure to stimuli impacted test
performance. They hypothesised that acculturation, particularly language use, could serve

as a proxy for an educational construct not reflected in the years of education.

Boland (2005) investigated cognitive test performance on the Wechsler Abbreviated
Scale of Intelligence (WASI) within 78 healthy Asian-Indian participants, 38 of whom
were educated, raised and currently resided in the U.S.A. and 40 of whom were educated,
raised and currently resided in India. All the participants completed their education with
English as their primary language. Asian-Indian participants from the U.S.A. performed
significantly better than their Indian education level counterparts. Differences in
performance on testing were related to differences in cultural context (country of
residence), differences in acculturation to the U.S.A. culture, and differences in quality of
education. The author concluded that some of these variances may stem from inequitable
educational systems and unequal exposure to information and stimuli that are used to

assess intelligence.

In summary, cross cultural research indicates that test norms from a monolingual
population are not appropriate for a bilingual population due to the effects of
acculturation, language use and cognitive style differences in approaches to cognitive

tasks. Few studies have compared cognitive test performance between migrants to
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individuals from their country of origin in order to ascertain whether test norms from a

monolingual population are applicable to bilingual migrants.

1.13  Greek Australian Migrants

Australia is one of the most culturally and linguistically diverse societies in the world
today. Collectively, Australians speak over 200 languages. About 15% of Australians
speak a language other than English. The most common languages other than English are
[talian, Greek, Cantonese and Arabic. Collectively, Chinese languages (including
Cantonese, Mandarin and other Chinese languages) have the greatest number of speakers

after English (Jupp, 2001).

According to the Australian Bureau of Statistics (ABS) (2001a) Census 21.9% of the
population was born overseas. Although the majority of those born overseas were from
English speaking countries, the third most common language spoken at home other than
English was Greek. The current Greek community in Australia is estimated at
approximately 600,000 (including second and third generations). The Greek population is
concentrated in Melbourne (47 per cent) and Sydney (29 per cent). ABS (2001b)
Victorian Census data indicates that of those born overseas Greece is the third main
country of birth, and the second most common language spoken at home other than
English was Greek. Melbourne has been colloquially referred to as the third largest Greek
city in the world (after Athens and Thessaloniki) and is an important overseas centre of
Hellenism. In order to understand the challenges faced by GA migrants in acculturating

to mainstream Australian culture, difficulty in gaining formal education in Greek and
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English, as well as how the GA migrant experience may render these individuals a
different cultural subgroup of GN, a review of the cultural factors that lead to migration,

and of the characteristic social experience by migrants is outlined in the following

section.

1.13.1 History of Migration and Settlement of Greek Australians

Political stability in modern Greece was a fairly recent phenomenon. Prior to 1974
Greece experienced political instability and a ruined economy due to various political
struggles. This included the struggle to overthrow the 400-year Ottoman Turkish
occupation, the struggle of defending Greece from invaders during the First and Second
World Wars, and subsequent civil wars due to conflict between Greek political groups.
The system failed to provide work for the growing rural population, and failed to keep up
with a modernizing and changing world. The Greek government encouraged emigration
as a way of solving the problems of poverty and unemployment. Hence, migration was
the end result of a drastic decline in the Greek economy, coupled with an inadequate
government system. Between 1947 and 1982 almost 250 000 Greeks arrived in Australia

(Dimitreas, 1996).

According to Dimitreas (1996) ethnic population groups that arrived in Australia en
masse following the Second World War period, especially through the chain migration
processes which characterised the Greeks and the Italians in the 1950s and 1960s, found
themselves encapsulated in the so-called “ethnic enclaves™ residentially, occupationally,

and economically, often until subsequent generations broke away from the social
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mobility traps. Many first generation immigrants were concentrated in the unskilled
labouring occupations, especially in the manufacturing industry, from which few were
able to advance, due to a number of social factors operating against them, including lack
of appropriate language skills, non-recognition of skills and qualifications gained
overseas, and a lack of readiness by the receiving society to accommodate its newly
settled migrants. Fifty years on, these first generation migrants now represent elderly GA

that are at a higher risk of being diagnosed with dementia.

1.13.2 Greek Australians Cultural Values and Beliefs

Dimitreas (1996) noted that Greek migration to Australia cannot be fully understood
without consideration of non-economic and non-political factors. Although the nation’s
cultural forces, traditions, and the history of Greek migration itself, together with the
continual waging of wars, inhibited economic improvement and encouraged modern
Greek migration, a variety of other intrinsic and extrinsic factors forced migration to
distant lands. Dimitreas argues that the Greek value system required individuals to make
immense psychological and material sacrifices to the demands of the family unit and
society. Many people migrated to distant lands such as Australia because of a
commitment to their family’s values and beliefs. People migrated to acquire funds
because of individual and family pride, obligation and/or commitment. Large sums of
money have been sent back to Greece by the eldest, usually sons, who migrated to assist
towards the purchasing of dowries for sisters, to generally assist the family financially, or
to assist the younger siblings attain an education. In fact, education is traditionally

regarded as the most important value, after health, in the hierarchy of national values and
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aspirations of the Greek culture. In more recent times, education per se, or the failure to
qualify for tertiary admission to an institution in Greece, has caused considerable amount
of internal and external migration, of either the student or the entire family. Education is
particularly important when considering the fact that those involved in farming
occupations suffer from a low status profile. This, unfortunately, by some has been
regarded as practical proof of innate inferiority. GA with low levels of education can be

particularly sensitive about their lack of academic training.

Rosenthal, Bell, Demetriou, and Efklides, (1989) investigated whether Greek immigrants
retained traditional Greek values and behaviours or integrated these with Anglo-
Australian values and behaviours. The authors reported that their results demonstrated
that Greek Australians (GA) retained the collectivistic values of their Greek culture while
Anglo-Australians demonstrated a more individualistic orientation. The investigators also
noted that there was evidence for convergence of Anglo- Australians and GA perceptions
of appropriate behaviours and purported that this supports the view that acculturation is

more likely to be manifested in behaviours than in core values.

Acculturation to the dominant culture may arguably be facilitated by exposure to mass
media. Given the shared culture of science and technology, contemporary societies have
an increased access to knowledge (due to the impact of mass media) and have tended to
become more technologically homogenous as communication speed and access to shared
information has increased (Ardila, 2005). However, it is likely that the majority of the

older GA migrants were not able to benefit from exposure to such advances due to their
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limited proficiency in the English language. As until recently, access to mass media in
their preferred language, Greek, was generally limited to radio programs broadcast for an
hour each day and weekly newspapers, which due to their literacy level, they would have
had difficulty reading. In contrast, their contemporaries in Greece have had access to
knowledge via mass media, as they have been inundated with information presented in
Greek by radio and television stations, and they have had the opportunity to discuss these
issues with their neighbours and acquaintances as they could easily communicate within

their community.

1.13.3 Greek Australians Socialisation Issues

Many of the GA migrants fled poverty following the world and civil Greek wars, and due
to this obtained limited formal education in Greek. In addition, the necessity to work once
they arrived in Australia meant that many did not attend an educational institution
following migration, leading to low language proficiency in English and low level of
literacy in both Greek and English. Given that many GA migrants had low levels of
literacy in Greek, learning a foreign language would have consequently been all the more
difficult. GA tended to dependent on a relative or a friend, with literacy skills, as a means
of accessing and understanding information in English. In addition, as their children
obtained a formal education they also relied on them for assistance in order to

communicate and understand documentation (personal experience).

Since their migration GA have had varying exposure to English and to Greek culture,

being at times isolated from either community, as language was a barrier for participating
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in English community activities. Practical issues, such as geographical location, were
barriers for interaction by members from similar cultural backgrounds. Due to the
minimal cultural and social interaction, some members from this group have retained
cultural values that were in place in Greece at the time they migrated. In contrast, their
peers in Greece have had continuous cultural and social interactions, which have
facilitated the modernization of cultural values. GA have also adopted a language which
tends to be a mixture of Greek and English, hence, GA tend to have reduced fluency in
both Greek and English. This reduced level of fluency is especially evident in more

complex conversation (Dimitreas, 1996).

Dimitreas (1996) noted that the Greek individual requires the social milieu whether it be
the local marketplace (agora), local square (plateia), or local coffee shop (kafeneion), to
facilitate a free and open exchange of ideas, which is conducive to independent thought
and resourceful action. He argues that this environment and the experiences gained from
personal involvement in public debate are very enriching in terms of intellectual
stimulation of daily life. Dimitreas argued that it is this social environment that allows
individuals to initiate cultural development, political discussions, and personal or group
interaction. Finding a suitable place for a modern agora, where Greeks can go and meet
other people to have debate, whether they are socially committed and concerned, and to
“pass a bit of time” as they often say amongst themselves, has been a challenging task for

Greek settlers in countries such as Australia.

99



Chapter 1 Introduction

1.13.4 Language Fluency Post Migration

Artiola 1 Fortuny (2004) argues that given that language fluency is a skill that requires
exposure and constant practice, even individuals with high levels of linguistic skill can,
without realizing it, lose a measure of fluency in their native tongue through a natural
assimilation process that takes place when one lives and works in a different language
and cultural environment. Language shifting in immigrant populations is well
documented and manifests itself in characteristic ways. During conversation individuals
tend to do a great deal of code switching, or going back and forth between languages.
Without the daily reinforcement that comes from a formal and continuous course of
language study, or other daily immersion activities, they can no longer readily access
components of vocabulary and syntax that are characteristic of fluent speech. When
required to speak one language exclusively, they make a number of errors in grammar
and syntax. They eventually lose the native intuition that informs them about how to
construct their first language smoothly, and, therefore, begin to sound more and more like
non-native speakers. Decline in language of origin has been proposed to be linked with a
simultaneous loss of up-to-date awareness of sociocultural developments from their

country of origin (Artiola i Fortuny, 2004).

At times GA individuals who communicate in both Greek and English appear to be
communicating somewhere in between because they tend to blend Greek and English
words. In the context of Australia, there is no formal pidgin language identified, however,
GA will often change English words to a format similar to Greek. For instance, the

English word “floor’ can be adapted to ‘flory” which is neither an English or Greek word
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but refers to the floor. Similarly fence is often referred to as ‘fenci’, however the Greek
word is ‘frakti’. Also the English word ‘car’ can be adapted to ‘caro’ which is not an
English word. In Greek ‘caro’ refers to a horse and cart, but is used by GA to indicate an

automobile.

In summary, GA constitute one of the largest ethnic groups in Australia. Greeks
emigrated in search of work and a better standard of living for their families due to a
drastic decline in the Greek economy, coupled with an inadequate government system,
following the overthrow of the Ottoman Turkish occupation and the frequent waging of
wars. Political stability in Greece has been a relatively recent occurrence (since 1974).
Many first generation immigrants were concentrated in the unskilled labouring
occupations and sacrificed their traditional Greek way of life for a better standard of
living for their families. Many of the GA migrants fled poverty following the world and
civil wars, and due to this obtained limited formal education in Greek. In addition, the
necessity to work once they arrived in Australia meant that many did not attend an
educational institution following migration, hence their low language proficiency in
English and low level of literacy in both Greek and English. Furthermore, since their
migration GA have had varying exposure to English and to Greek culture, being at times
isolated from either community. GA have also adopted a language which tends to be a
mixture of Greek and English. Due to the minimal cultural and social interaction, some
members from this group have retained cultural values that were in place in Greece at the
time they migrated. Whereas their peers in Greece have had continuous cultural and

social interactions, hence facilitating the modernization of cultural values.
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1.14 Rationale for the Present Study

Neuropsychological tests play an integral role in diagnosing the likelihood of dementia in
the elderly. A significant number of Australia’s elderly are likely to suffer from dementia.
It is estimated that in Australia, about 5% of people over the age of 65 years and 20% of
people over the age of 80 years are affected by some form of dementia (Department of
Health and Ageing, 2002; Eastwood et al. 1996; Jorm, Korten & Henderson, 1987). In
Australia there were over 162,000 people with dementia in 2002, and as Australia's
pbpulation ages the number of people with this disease will increase. It is estimated that
by the year 2040, half a million Australians will be affected (Alzheimer's Australia,
2003). The accurate diagnosis of dementia and other cognitive disorders is likely to
become an increasingly important issue for neuropsychologists and health services in

general (LoGiudice, Hassett, Cook, Flicker, & Ames, 2001).

The first generation of migrants is getting older and is at an age where it is most at risk of
cognitive illnesses such as dementia. A significant number of elderly who are at risk of
suffering from a cognitive disorder do not speak English fluently. According to the 1996
census, 287,662 of the Australian elderly (65 years and over) spoke a language other than
English. Among these, 40%, or 116,791 persons reported that they did not speak English
fluently (Australian Bureau of Statistics, 1999). These statistics would indicate that there
are a large number of potential patients which may require assessment for dementia and
that language fluency may be an issue. GA constitute one of the largest ethnic minority
groups within Australia (ABS, 2001a). By 2011, the CALD older population living in

Melbourne is projected to reach 194,200, a 73% increase from 1996 (112,300). Among
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all the capital cities, Melbourne is projected to have the largest proportion of its older
population from CALD backgrounds. By 2011, 38% of this older population will be from
CALD backgrounds, up from 29% in 1996. The overseas-born population in Melbourne
is less diverse than other capital cities, such as Sydney. Italy and Greece are the two most
common countries of birth. It is estimated that a substantial increase of older CALDI in

Melbourne will be among those born in Greece rising by 21,400 (ABS, 2000).

The diagnostic accuracy of neuropsychological tests on Western English speaking
countries such as U.S.A., Britain and Australia has been well documented. However, an
increasing number of researchers have reported diagnostic inaccuracies when these tests,
and western norms, are systematically applied to CALD groups (Artiola i Fortuny, 2004).
Tests which are developed and normed for English speaking groups lose a great
proportion of their precision when applied to CALD elderly (Hinkle, 1994; cited in
Ridley & Li, 1998). Cross cultural researchers have argued that although cognitive
processes are likely to be universal, one’s experience, or cultural and linguistic
background, influences the type of cognitive abilities and the degree of development of
these cognitive abilities (Ardila, 1995; Anastasi, 1988; Berry, 1993; Ardila, Rosselli &
Puente, 1994). Culture prescribes what should be learned and at what age. Consequently,
different cultural environments lead to the development of different patterns of abilities
(Ardila, 1995). Hence, education and literacy level are associated with particular
cognitive styles and certain learned abilities which Western cognitive tests were

developed to assess (Suzuki, Ponterotto & Meller, 2001; Samuda et al., 1998).
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In order to improve the psychometric properties of cognitive tests Greek National (GN)
researchers standardized and validated a number of western tests in Greece, including the
Cambridge Cognitive Examination of the Elderly (CAMCOG), (Tsolaki, Fountoulakis,
Chantzi & Kazis, 2000) the Mini Mental Status Examination (MMSE) (Fountoulakis,
Tsolaki, Chantzi & Kazis, 2000), and the short form of the Geriatric Depression Scale
(GDS), (Fountoulakis, Tsolaki, Iacovides, Yesavage, O’Hara, Kazis & Ierodiakonou,
1999). These tests are internationally used by a variety of professionals in the diagnosis

and screening of dementia and assessment of depression in the elderly.

The CAMCOG is the cognitive section of the Cambridge Cognitive Examination for the
Elderly (CAMDEX), which was developed by Roth, Tym, Mountjoy, Huppert, Hendrie,
Verma, and Goddard (1986). The CAMDEX has been reported as being a comprehensive
and reliable instrument of dementia diagnosis with high inter-rater reliability and with
statistical significance. It includes eight sections which cover demographic details, the
individuals present physical and mental state, in particular organic psychoses, depression
and functional paranoid psychoses. Enquiries regarding past history and family history
are made. The CAMCOG includes the MMSE items and additional items covering
remote and recent memory and the recall and recognition of new information. Further
sections consist of the interviewer’s observations on the subject’s appearance, behaviour,
mood, speech, mental slowing, activity, insight, thought processes and level of
consciousness, and any bizarre behaviour. A record is also made of any medication
currently being taken and the duration it has been taken. There is also a structured

interview, in the absence of the subject, with a relative or a carer who knows the subject
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well. Lastly, there is a section comprising of a physical examination including an
allocated division for the results of laboratory and radiological investigations, if deemed
necessary (Roth, Tym, Mountjoy, Huppert, Hendrie, Verma, & Goddard, 1986). Greek
researchers standardized and validated the CAMCOG in Greece and reported that their
sample obtained different cut-off scores from the British cut-off scores. The authors
concluded that these differences were likely due to cultural and educational differences

between the groups (Tsolaki, Fountoulakis, Chantzi & Kazis, 2000).

The MMSE, designed by Folstein, Folstein and McHugh (1975) is the most widely used
and studied screening measure of cognitive impairment. It has the advantage of
conciseness and ease of administration. It comprises 11 items designed to assess
orientation, registration, attention, calculation, and language. It has excellent inter-rater
and test-retest reliabilities, and it provides a good screening test for dementia (Groth-
Marnat, 1999). Although the MMSE is not a formal psychometric instrument, it has been
used in psychiatry, clinical psychology, and social work for more than 30 years. The
MMSE is used to obtain information about the client’s level of functioning and
presentation. It is generally conducted, formally or informally, during the initial or intake
interview. The MMSE can also provide clinicians with a helpful format for organising
objective and subjective information to use in diagnosis (Polanski & Hinkle, 2000).
Fountoulakis, Tsolaki, Chantzi and Kazis (2000) investigated the utility of the MMSE in
Greece. However, unlike the CAMCOG findings, the investigators reported that their

sample obtained comparable cut-off scores as reported by other studies.

105



Chapter 1 Introduction

The Geriatric Depression Scale (GDS) is a screening instrument used to measure
depression in the elderly. The GDS was developed specifically for elderly subjects; it
deliberately omits items which the authors considered inappropriate, such as items
dealing with guilt, sexuality and suicide. The GDS has been reported to have good retest
reliability and internal consistency (Brink, Yesavage, Lum, Heersema, Adey, and Rose,
1982; Spreen & Strauss, 1998). Fountoulakis, Tsolaki, lacovides, Yesavage, O’Hara,
Kazis and lerodiakonou (1999) also investigated the utility of the GDS 15 item form in
Greece. The authors reported that similar to the MMSE study findings that their group
obtained comparable cut-off scores as reported by other studies. Additional information

about these tests is provided within the Materials section.

Cross cultural researchers have argued that some of the most important variables that play
a role in the measurement of human brain function are cultural and educational in nature
(Ardila, Rosselli, & Puente, 1994; Ardila, 1995) and as such caution against the practice
of using Western norms on CALDI as they do not account for CALD backgrounds and
experiences (Suzuki & Kugler, 1995; cited in Ridley & Li, 1998). Given the cultural and
linguistic characteristics of the GA elderly migrants, for instance generally low levels of
literacy and poor English proficiency, as compared to English speaking Australians, it is
anticipated that the use of mainstream English neuropsychological tests and norms to
evaluate dementia would be inappropriate due to the risk of inaccurate diagnosis.
Currently not much is known about differences in cognitive test performance between
GA and English speaking Australians. However, given that GN obtained lower

CAMCOG cut-off scores than the British sample (Tsolaki, Fountoulakis, Chantzi &
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Kazis, 2000) it is likely that GA would also obtain lower scores than English speaking

groups.

Few studies have compared cognitive test performance between migrants to individuals
from their country of origin. However, one such study comparing two samples of normal
Spanish speaking participants from US/Mexico borderland and from Spain on Spanish
neuropsychological measures indicated that although in most measures the two groups
obtained similar results, increased percent of life span spent in the US and bilingual status
was negatively correlated with performance on a Spanish word generation task, and
positively correlated with performance on the Wisconsin Card Sorting Test (Artiola i
Fortuny, 2004; Artiola i Fortuny, Heaton & Hermosillo 1998). In addition, degree of
acculturation has also been reported to be linked with cognitive test performance

differences (Gonzales & Roll, 1985).

There is a clear gap in the literature regarding the performance of GA as compared to GN
on tests of cognition. Although GA and GN have similar cultural values and beliefs,
given the ecological context hypothesis (Ardila, Rosselli & Puente, 1994) it is likely that
there are cultural and linguistic differences between GA and GN. This is probably due to
different socialization experiences, different exposure to Greek, differences in GA ability
to maintain linguistic skills, and due to acculturation factors from exposure to the
Australian culture. To date no studies have compared cognitive test performance between

GA and GN, however, the availability of GN normative data on tests of cognitive
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functioning provides an opportunity to investigate whether GA migrants would perform

similarly to GN peers.

1.15 Aims of Current Study

Given the current gap in scientific knowledge regarding GA performance on tests of
cognition and knowledge gap regarding cognitive performance differences between GA

and GN the present study has the following aims:

» To investigate the performance of healthy community dwelling GA on two tests
of dementia assessment, and cognitive functioning, and on a test of depressive
symptomatology

» To investigate whether the cognitive test performance on tests of dementia of the
long-term migrant group of GA was comparable to a demographically similar
group of Greek Nationals (GN)

» To investigate whether test norms available for GN elderly on tests of dementia
were appropriate for use with GA

> To test the utility of these instruments and to establish a baseline for future

research of dementia assessment and cognitive functioning in GA elderly

1.16 Hypothesis

It is expected that consistent with findings of studies investigating within group
differences in neuropsychological test performance from the U.S.A., Spain and India
(Touradji, Manly, Jacobs & Stern, 2001; Artiola i Fortuny, Heaton & Hermosillo, 1998;
Boland, 2005), it was hypothesised that GA would obtain lower scores on ftests of

cognition, as measured by CAMCOG and MMSE, compared to GN.
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CHAPTER 2: METHOD

2.1 Participants

There were two main sources of study participants: the first group was recruited in
Australia, and the second group was recruited in Greece. Australian participants (referred
to as Greek Australians; GA) were healthy elderly Greek immigrants living
independently in the Australian community who were recruited from elderly Greek
Australian social clubs within the Melbourne metropolitan area, as well as from
acquaintances of the investigator, and were assessed at their homes. Archival data of
participants recruited in Greece (referred to as Greek Nationals; GN) was obtained and
analysed with the permission and generous support of Greek National researchers, from
separate studies (Tsolaki, Fountoulakis, Chantzi, & Kazis, 2000; Fountoulakis, Tsolaki,
Chantzi & Kazis, 2000) who validated the Cambridge Cognitive Examination
(CAMCOG) and the Mini Mental Status Examination (MMSE) in outpatients diagnosed

with dementia, and in non-demented Greek elderly.

2.1.1 Greek Australian Participants Recruitment and Exclusion Criteria

An invitation to participate was offered to all GA attending each of the Melbourne
metropolitan social clubs that were approached. A group announcement about the study
was made by the examiner and then participants were provided with further information
individually. GA participants were required to be linguistically and physically capable of

managing with the demands of the test.
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Participants were required to be able to:

a. follow a verbal conversation in Greek

b. move their upper limbs

¢. have adequate visual acuity to complete the test items

GA participants with a history of neurological, vascular, or psychiatric conditions (such
as epilepsy, Parkinson’s disease, dementia, and diabetes, stroke, head injury or a mental
illness) were excluded from involvement in the study. Of the 94 participants recruited, 28
were subsequently excluded from analysis when it became evident that they met the
exclusion criteria, or they were unable to complete the assessment for reasons including

distraction, non-optimal testing conditions, or participant discomfort.

2.1.2 Greek National Participants Recruitment and Exclusion Criteria

Greek National participants were recruited by Greek researchers from the 3™ Department
of Neurology, Aristotle University Hospital of Thessaloniki. Participants were either
outpatients or relatives of outpatients with dementia. Participants’ regional and social-
economic background was varied and included villages close to Greece’s second largest
city, Thessaloniki, as well as former rural areas which had been incorporated within

Thessaloniki city limits, and from the center of Thessaloniki (Tsolaki et al., 2000).

Greek National participants were categorised according to the following criteria:

a. Greek national participants without dementia, referred to as Greek Normals (Gn)
b. Greek national participants with a variety of clinical diagnoses and cognitive
symptomatology (GID)

c. Greek national participants with dementia (GD)
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Of the 250 Greek National cases, 11 cases were excluded due to missing data. The
remaining 239 cases were divided as follows: Gn (n = 76), GID (n = 66), and GD (n =
97). The GID group consisted of the following diagnoses: age associated memory
impairment (r» = 31), vascular conditions (n = 17), depression (n = 15), myasthenia gravis
(n = 1), chronic schizophrenia (n» = 1), and personality disorder (n = 1). The GD group
included 30 patients with Alzheimer’s disease, 29 patients with vascular dementia, and 37
patients with other types of dementia (dementia secondary to other causes, non-defined
dementia, and mixed dementia). The GID group was included in the original study in
order to represent the sort of population that may be seen in a memory clinic or in the

second phase of a community study (Tsolaki et al., 2000).

All subjects who took part were physically able to cope with the demands of the test. For
example, they did not suffer from paralysis in the upper extremities so as not to be able to
write, and were not blind. Illiterate participants, or participants with delirium, were

excluded from the study (Tsolaki et al., 2000).

2.1.3 Demographic Details of Greek Australian Participants

The remaining 66 GA participants were aged between 56 and 88 years (group mean age =
66.2 years, SD = 6.3). There were 41 females (mean age = 66.0, SD = 6.5), and 25 males
(mean age = 66.5, SD = 6.0). The majority of both female and male participants were
between 60 to 70 years of age. Although there were slightly more females (62%) than

males in our sample, this is in keeping with population characteristics, with slightly more
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females (57%) than males in the 65 years and over age category (Australian Bureau of

Statistics, 2001a).

The mean years of education for the GA group was 6.5 (SD = 3.4). Females had a mean
education of 5.8 years (SD = 3.2), and males mean years of education was 7.7 (SD = 3.5).
Although one female participant did not receive any formal education, and another
female participant reported that she attended primary school but did not complete a grade,
these participants were included in the analysis as their lack of education is characteristic
of the experience of many GA’s of that time. Participants’ qualitative reports indicated
that their education was disrupted by war, and by poverty following the war. In addition,
many participants indicated that they were unable to return to study and had to seck

employment at an early age. GA participant demographic details are presented in Table

2.1.

113



Chapter 2 Method
Table 2.1 Greek Australian Participants Demographic Details
Greek Australians

M SD Range N
Age
Overall Group Age 66.2 6.3 56-88 66
Females 66.0 6.5 56-80 41
Males 66.5 6.0 61-88 25
Education
Overall Group Years of Education 6.5 3.4 0-15 66
Females 5.8 32 0-15 41
Males 7.7 3.5 2-14 25

One way analyses of variance (ANOVA) were conducted to investigate whether there

were any differences between GA female and male participants in age and years of

education. There was no significant difference between female and males in age, p > .05,

however, males were significantly more educated than females, F' (1, 64) = 4.8397, p <

05.

GA’s responses on the GDS short 15 item form indicated minimal depressive

symptomatology present. The overall group mean was 3.11 (SD = 2.74). An ANOVA
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indicated that there was no significant difference between female and male scores on the

GDS, p > .05.

The majority of participants (96%) were born in Greece. Of the remaining 4%, two
participants were born in Cyprus and one participant was born in Egypt. However, all
participants spoke Greek. Participants’ years of residence in Australia ranged from 23
years to 47 years (mean number of years = 38.7, SD = 4.7). Participants were asked to
rate their proficiency with the Greek and English language as either poor, moderate, or
good. The majority of participants (91%) rated their proficiency with the Greek language
as good, and 9% rated their proficiency with Greek as moderate. In contrast, only 9% of
participants rated their proficiency with English as good, 53% of the participants rated
their proficiency with the English language as moderate, and 38% of the participants

rated their proficiency as poor.

The majority of participants (83%) were married, and 17% were widowed. In addition,
the majority of participants were not employed (83%), while 14% were employed on a
part time or casual basis, and 3% were employed on a full time basis. Table 2 outlines
employment status by gender. As can be seen in Table 2.2, approximately 47% of the
males, compared to approximately only 8% of females were employed on a part time or

casual basis.

115



Chapter 2 Method

Table 2.2 Distribution of Employment Status in Relation to Gender

Employment Status by Gender

Not Employed Full Time Part Time/Casual
Gender Female 38 1 2
Male 17 1 7
Total 55 2 9

N=66

2.1.4 Demographic Details of Greek National Participants

Age and years of education, for each of the Greek National groups, are presented in Table
2.3.

Table 2.3 Greek National Participants Demographic Details

Greek National Greek National Greek National
Normals Group Independent Diagnosis Demented Group
(Gn) Group (GID) (GD)

M  SD Range N M SD Range N M SD Range N

Age

Overall Group Age 69.8 7.5 5593 76 693 7.7 58-86 66 70.1 7.6 55-86 96
Females 68.3 6.2 56-81 34 673 6.6 58-81 27 70.1 7.6 56-86 47
Males 71.0 82 5593 42 70.7 8.1 60-86 39 70.1 7.7 55-86 49
Education

Overall Group

Years of Education 60 3.0 2-18 76 53 19 2-12 66 51 24 1-16 96
Females 5.0 1.6 2-8 34 51 20 2-12 27 45 22 1-12 47
Males 6.8 3.6 2-18 39 54 1.8 2-10 39 57 24 2-16 49
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A series of one way ANOVA’s were conducted to investigate whether there were any
gender differences in age, and years of education for each participant group. Gn males
were significantly more educated than Gn females, F (1, 74) = 7.432, p < .01, and GD
males were significantly more educated than the GD female participants, F (1, 94) =
6.571, p<.05. There were no significant differences between Gn, or GID, or GD, males

and females in age, or between GID males and females in education (all p’s > .05).

2.1.5 Comparison between Groups on Demographic Details

A two-way ANOVA with age as the dependent variable and gender and groups (GA, Gn,
GID, and GD) as the between subjects factors showed a statistically significant difference
between participant groups in age, F' (3, 296) = 3.826, p = .01. Post-hoc comparisons
using the Tukey HSD test indicated that the mean age for the GA group was significantly
lower from the mean age of the Gn group (mean difference = -3.60, p < .05). GA’s mean
group age was also significantly lower than the GD mean group age (mean difference = -
3.90, p = .01). The GA group did not significantly differ in age with any of the other
groups. There were no significant differences in age between males and females for the

four groups (p > .05).

A two-way ANOVA was also conducted with years of education as the dependent
variable and gender and groups (GA, Gn, GID, GD) as the between subjects factors. This
showed a statistically significant difference between groups in years of education, F (3,
296) = 5.985, p = .001. Post-hoc comparisons using the Tamhane test indicated that GA’s

group mean years of education was significantly higher than the GD group mean years of

117



Chapter 2 Method

education (mean difference = 1.46, p < .05). There were no other significant differences

between groups in years of education (all p’s > .05).

There was also a statistically significant difference between males and females for years
of education, F (1, 296) = 17.369, p < .001. Males were significantly more educated, (M
= 6.25, SD = 2.95), than females (M = 5.08, SD = 2.40). However, there was no
significant interaction between gender and participant groups on years of education, (p >

05).

2.2 Materials

The materials included in the current study were chosen in order to allow direct
comparison .between the cognitive test performance of GA participants and GN
participants. A copy of the materials used as part of the current study has been included

refer to Appendix A.

2.2.1 The Cambridge Mental Disorders of the Elderly Examination (CAMDEX)

The CAMDEX schedule was developed by Roth et al. in 1986, for older individuals (over
65 years of age), to aid in the diagnosis and measurement of dementia. It is a
comprehensive instrument and includes a structured psychiatric interview investigating
present mental state, past medical history and family history. It also includes an
evaluation of a broad range of cognitive functions, a standardized schedule for recording
observations of present mental state, appearance and demeanor, as well as, a structured

interview with a relative or other informant, a brief physical examination, and where
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applicable a record of a range of laboratory findings, and medications. CAMDEX has
been described as having methodological advantages over other screening methods and is

purported to produce low levels of false positive diagnoses (O'Connor, 1990).

The eight sections of the CAMDEX schedule are as follows. Section A consists of a
structured clinical interview aimed at assessing current physical and mental state, and in
particular includes items relating to symptoms of organic psychoses, depression, and
functional paranoid psychoses. The interview also includes questions relating to past
medical history, and questions relating to family history of medical conditions. Section B
of the CAMDEX consists of the Cambridge Cognitive Examination and is referred to as
CAMCOG, this will be discussed in more detail in a later section. Section C is completed
at the end of the interview as it consists the examiner’s observations of the participant’s
appearance, behaviour, mood, speech, mental slowing, activity, insight, thought
processes, level of consciousness, and any bizarre behaviour. Section D comprises of a
physical examination. Where applicable, in Section E the results of laboratory and
radiological investigations are recorded, in Section F current medications are recorded,
and in Section G additional information obtained in the course of the interview is also
recorded. The final section, Section H comprises the structured interview with a relative
or informant, with questions regarding any personality change, difficulty in functioning in
everyday situations, indications of cognitive difficulties, as well as questions relating to
the presence of depressive or paranoid phenomenology. In addition, past medical history
and family medical history is also evaluated. In addition to assessment of cognitive

function, CAMDEX also includes the Organicity diagnostic scale, Multi-infarct dementia
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(MID) diagnostic scale, and the Depression Diagnostic Scale. As sections that pertain to
these scales were not included in the current study, the scales were not utilized and

therefore will not be discussed further in the present paper.

Following the completion of the CAMDEX a psychiatric diagnosis may be made based
on all relevant and available information, and according to operational diagnostic criteria.
Roth et al. (1986) reported that diagnoses are assigned to one of 11 categories: normal,
senile dementia of the Alzheimer type, multi-infarct dementia, mixed senile dementia of
the Alzheimer type, and mixed multi-infarct dementia, dementia secondary to other
causes, clouded state/delirium, clouded state/delirium with dementia, depression, anxiety
or phobic disorder, paranoid illness (such as paranoid schizophrenia), and other
psychiatric disorder. The severity of dementia and the severity of depression can be

graded on a five point scale.

2.2.1.1 Cambridge Cognitive Examination (CAMCOG)

The CAMCOG has been described as a brief neuropsychological battery designed to
assess the range of cognitive functions required for a diagnosis of dementia, and to detect
mild degrees of cognitive impairment in order to assist in the diagnosis of dementia in an
early stage (Huppert, Brayne, Gill, Paykel, & Beardsall, 1995). Since its development the
CAMCOG has been widely used in clinical and epidemiological studies around the
world. Recent publications have come from Europe (Neri, Roth, Mountjoy, &
Andermarcher, 1994; Neri, Rubichi, DeVreese, Roth, & Cipolli, 1998; Schmand,

Walstra, Lindeboom, Teunisse, & Jonker, 2000; Verhey et al., 2003); the UK (Ballard et
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al., 2001; Hon, Huppert, Holland, & Watson, 1999; Huppert, Brayne, Gill, Paykel, &
Beardsall, 1995; Huppert et al., 1996; Leeds, Meara, Woods, & Hobson, 2001) the US
(Hendrie et al., 1988), Australia (Clamette, Almeida, Forstil, Paton, & Martins, 2001;
LoGiudice, Hassett, Cook, Flicker, & Ames, 2001) and Israel (Heinik, Werner, Mendel,
Raikher, & Bleich, 1999). Several studies have found that CAMCOG is sensitive to early
stages of dementia (e.g. Huppert et al., 1996; Fountoulakis, Tsolaki, & Kazis, 2001), and
can predict which individuals will develop dementia (Brayne, Best, Muir, Richards, &
Gill, 1997; Nielsen, Lolk, Andersen, Andersen, & Kragh-Sorensen, 1999; Schmand et al.,
2000). CAMCOG has also been found to be effective in screening for dementia in
Parkinson’s Disease (Hobson & Meara, 1999), and post-stroke (de Koning, Dippel, van
Kooten, & Koudstaal, 2000), and in differentiating dementia from depression (Heinik et
al., 1999) and differentiating dementia with Lewy Bodies from Alzheimer’s disease

(Ballard et al., 1999).

The items contained in the CAMCOG were selected to sample the areas of cognitive
functioning which are specified in the Diagnostic and Statistical Manual of Mental
Disorders (DSM) operational criteria of dementia. These include memory, language,
attention, perception, praxis and abstract thinking. In addition, the CAMCOG was
designed to include both the MMSE and the Abbreviated Mental Test (AMT) of
Hodkinson (1972) that was derived from the original Dementia Scale of Blessed,
Tomlinson, and Roth (1968), and also contains items which assess orientation and

calculation (Roth et al. 1986).
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2.2.1.2 Psychometric Properties of the CAMCOG

The relationship between cognitive performance and severity of dementia was examined
by correlating both the dementia score, from the original Dementia Scale of Blessed,
Tomlinson and Roth (1968) and the clinical rating of severity of dementia with scores on
the CAMCOG. Roth et al. (1986) reported that the dementia score correlated -0.70 with
the CAMCOG, and that it also correlated significantly with the subscales of the
CAMCOG. The clinical rating of severity of dementia also correlated highly with the
cognitive subscales (p <.001 for all comparisons). Within the demented group as a whole
(n = 49) there was very good agreement between cognitive performance and the
clinician’s estimate of severity of dementia. The correlation was — 0.83 for the total
CAMCOG score. The researchers also stated that the correlation was highly significant
for each of the eight cognitive subscales, the highest correlation being obtained for

language (- 0.77) and the lowest for attention (- 0.40, p <.01).

Roth et al. in 1986 reported that the majority of the CAMCOG items reached an
acceptably high inter-rater reliability. The naming of as many different animals as
possible in a minute item had the lowest reliability in the CAMCOG (¢ 0.30). This was
found to be due because one of the raters had excluded fish or birds. Scoring instructions
were then made more explicit to increase the reliability of the item. The inter-rater
reliability of the CAMDEX sections were reported as follows: Section A (interview with
patient) r = .99, Section B (CAMCOG) r = .97, Section C (observations) r = .81, and

Section H (interview with informant) r = .90. Roth, Tym, Mountjoy, Huppert, Hendrie,
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and Verma, et al. (1986) reported that the cut-off score of 79/80 discriminated between

demented and normal subjects, with 92% sensitivity and 96% specificity.

Huppert, Jorm, Brayne, Girling, Barkley, Beardsall, et al., (1996) conducted a population
survey, in two stages, of people over the age of 75 years with the CAMCOG and reported
that the total CAMCOG score had an excellent internal reliability, of .82 and .89, and
test-retest reliability of .86. The reliability of the individual subscales which corresponded
to different cognitive abilities varied. The Memory subscale had the highest test-retest
reliability of .80, and the lowest was for Comprehension with test-retest reliability of .46.
The authors reported that the subscales test-retest reliability were generally satisfactory.
Principle component analysis on the individual CAMCOG items revealed two easily
interpretable factors corresponding to general intelligence and memory. The general
intelligence factor included items related to both crystallized and fluid intelligence such
as acquired factual knowledge items, abstract thinking items, information processing
items and praxis items. The items rating most highly on the second rotated factor were all
of the recent memory items of the CAMCOG, recall of newly learned information and
orientation. This second factor was described as a recent memory and learning factor, as
none of the remote memory items were included. CAMCOG scores were reportedly
effective in discriminating between non-demented and demented individuals, as well as
detecting cognitive impairment at an early stage of dementia. The investigators reported
that the total CAMCOG score, as well as the score on each individual subscale (including
the subdivisions of the Memory and Language subscales) differed significantly between

the non-demented group and each of the minimal dementia and mild dementia groups.
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Minimal dementia subjects were defined as individuals that did not reach DSM-IV
criteria for a diagnosis of dementia, but for whom there was evidence from the clinical
examination and the informant interview of cognitive decline, which was considered to
reflect a possible preclinical stage of dementia. CAMCOG total scores showed high
levels of sensitivity and specificity in differentiating between non-demented individuals
and those with a diagnosis of mild dementia. Huppert, Jorm, Brayne, Girling, Barkley,
Beardsall, et al., (1996) reported that the cut-off point which produced the highest levels
of both sensitivity and specificity (for people over the age of 75 years) was 80/81, with

values of 93% and 87% respectively.

Huppert et al., (1995) reported data on the distributional properties of CAMCOG scores
in a sample of 418 elderly (aged 77 and above) living in the community, and the
relationship between CAMCOG scores and major socio-demographic variables. The
authors reported that CAMCOG scores were moderately normally distributed with a
positive skew, but with no evidence of a ceiling effect. The investigators also reported
that age, gender, education, and social class were each shown to have a significant and
independent effect on CAMCOG total score and many of the CAMCOG subscales.
Mean CAMCOG scores decreased with increasing age, were lower for women than for
men, increased with increasing education (age left school), and were higher in the higher
social class groups. Of the eight major subscales (orientation, language, memory,
attention, praxis, calculation, abstract thinking, and perception), age was significantly
related to all but attention; gender was significantly related to attention, praxis,

calculation and perception; education was significantly related to language and abstract
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thinking; and social class was significantly related to language and perception. Given that
Brayne, Gill, Paykel, and Huppert (1995) had found that men tend to perform better on
serial sevens and women tend to perform better on spelling WORLD backwards, Huppert
et al., (1995) reported that one reason for finding a sex difference in their study may have
been because they restricted the attention item to serial sevens rather than taking the best
of serial sevens and spelling WORLD backwards. Huppert et al., (1995) noted that
education and social class highly correlated with each other and when the impact of
education was examined without adjusting for social class, attention and praxis were also

found to be significantly related to education.

Given these findings the authors recommended caution when applying a non-adjusted
cut-off score on CAMCOG performance. Huppert et al. (1995) argued that the premorbid
performance of certain groups of individuals (e.g. semi-skilled or unskilled manual
workers with little education) may be below the cut off score, resulting in false positives
on a screening test. In addition, the authors also noted that the literature has documented
marked age-related cognitive decline in cognitive test performance, and this has been
reported in both cross-sectional studies as well as in longitudinal studies (Brayne, Gill,
Paykel, & Huppert, 1995; Huppert et al., 1995). In order to overcome these limitations
Williams, Huppert, Matthews, and Nickson (2003) developed age, gender and education

adjusted norms for the British elderly population.
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2.2.1.3 Psychometric Properties of the Greek CAMCOG

Tsolaki, Fountoulakis, Chantzi, and Kazis (2000) standardized and validated the
CAMCOG in Greece. The CAMCOG was translated into Greek, and was back translated
to English. The investigators reported that although most of the items were easily
translated to Greek and were transculturally stable, some of the items were adjusted so
that they were appropriate for the Greek geriatric population. Tsolaki et al. recruited 100
participants with dementia, and 150 participants without dementia. The CAMCOG was
administered by a trained physician who was blind to the diagnosis, and did not
participate in the diagnostic procedure. Tsolaki et al. (2000) reported that the CAMCOG
was reliable with Cronbach’s alpha = 0.93 and that the subscales had a satisfactory inner
cohesion with alpha values from 0.50 for perception to 0.88 for orientation. The
CAMCOG was found to be reliable during test-retest r = 0.77, the CAMCOG subscales
varied from 0.32 for memory learning to 0.81 for language comprehension and language
expression, and was also found to correlate highly with the Greek version of the MMSE
(r = 0.80). The authors also reported a high correlation between CAMCOG and MMSE
scores r = 0.81. As participant’s age ranged from 55 to 93 years of age, the authors
separated their participants into two groups, less than 74 years of age and greater than 75
years of age. Age and level of education were not significantly different between the two
diagnostic groups, and there was no statistically significant difference between the two
age groups on level of education. However, there was a significant difference between
participants with, and participants without dementia, performance on CAMCOG, and

performance on the following subscales; language expression, praxis and perception.
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In the group of participants less than 74 years of age Tsolaki et al. reported that a score of
73/74 was determined as the best cut-off point for detecting dementia, with a sensitivity
of 87.14 and specificity of 84.68. In the group of participants greater than 75 years of age
the score of 64/65 was selected as the best cut-off point for detecting dementia, with a
sensitivity of 80.00 and specificity of 87.14. The authors stated that the sensitivity and
specificity of the cut-off scores were not satisfactory at those levels but were considered
the best levels given borderline participants that fell within the “uncertainty zone.” The
investigators attributed these unclassified cases, or borderline participants, as occurring
due to the inclusion of many marginal cases into the non-demented group (that is, age-
associated memory impairment patients and vascular patients). In addition, unlike the
original study by Roth et al., (1986) the Greek investigators did not include patients with
delirium in their demented group. However, the investigators concluded that the main
reasons for the difference between the Greek cut-off scores and the British cut-off scores

were likely due to differences in education and social background.

2.2.1.4 CAMCOG Subscales

The CAMCOG consists of the following eight subscales: orientation, language, memory,
praxis, attention, abstract thinking, perception and calculation. Huppert, Jorm, Brayne,
Girling, Barkley, Beardsall, et al., (1996) reported that within each domain of cognitive
function items vary in difficulty so that the full ability range can be assessed and floor
and ceiling effects minimized. Furthermore, within some of the broad areas of cognitive

functioning, there are further subdivisions. For example, the memory subscale includes
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items covering remote as well as recent memory, semantic and episodic memory, and the

recall and recognition of new information learned incidentally as well as intentionally.

The orientation items comprise the 10 items from the MMSE. The authors also noted
that the CAMCOG incorporates items which are commonly used in neuropsychological
assessment to examine dissociable functions. For example, there are measures of
language comprehension and language expression. Language comprehension is assessed
using both nonverbal and verbal responses in spoken, and written form, and expression is
assessed by tests of fluency, naming, repetition and definitions. Memory items cover
remote memory (famous events and people), recent memory (news items, prime minister)
and the recall and recognition of new verbal and pictorial information learned
incidentally as well as intentionally. Praxis is assessed by copying, drawing and writing
as well as carrying out instructions, for example wave good bye, and pretend to cut with
scissors.  Attention is assessed by serial sevens (from the MMSE) and counting
backwards from 20 (from the AMT). Abstract thinking comprises four similarities items,
perception is assessed by visual identification of photographs of famous people and of
familiar objects from unusual angles as well as by tactile recognition of coins, and
calculation is assessed by an addition and subtraction question involving money

(Huppert, Jorm, Brayne, Girling, Barkley, & Beardsall, et al., 1996).

Scores can be obtained for each of the eight broad areas of cognitive function, or scores
can be combined to give a total CAMCOG score with a maximum of 107 points

(Huppert, Brayne, Gill, Paykel, & Beardsall, 1995). The number of items and maximum
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score for each subscale are shown in Table 2.4. As CAMCOG was originally designed
from a diagnostic perspective rather than from a psychometric approach, the range of
scores on these subscales varies considerably. For instance, language and memory have a
large range (a maximum of 30 and 27 respectively) while calculation has a very small
range (0 to 2) which makes it less sensitive to cross-sectional or longitudinal variation
(Huppert et al., 1995). Huppert, Jorm, Brayne, Girling, Barkley, Beardsall, et al., (1996)
previously combined the attention and concentration subscales, as they are short
subscales, both involving arithmetic items. Similarly, the attention and concentration

subscales were also combined for the purposes of the current study.
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Table 2.4 Composition of CAMCOG Subscales

Composition of CAMCOG Subscales

Subscales Number of Items Maximum Score
Orientation 10 10
Language 17 30
Comprehension 9 9
Expression 8 21
Memory 13 27
Remote Memory 6 6
Recent Memory 4 4
Learning 3 17
Attention/Calculation 4 9
Praxis 8 12
Abstract Thinking 4 8
Perception 4 11
CAMCOG total 60 107
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The CAMCOG total score consists of 60 items and takes approximately 30 minutes to
administer. Not all of the cognitive items administered during testing are included in
calculating the CAMCOG total score. For instance, although all the MMSE items are
included in the cognitive examination, several MMSE items were omitted from
calculating the total CAMCOG score as these functions were assessed in more detail by
other CAMCOG items. The following items are not included in calculating the
CAMCOG score: naming two objects, registration and recall of three words, writing a
sentence, and paper folding. In addition, the cookie theft picture from the Boston

Diagnostic Aphasia Battery is an optional item, and does not contribute the to the total

CAMCOG score.

2.2.1.5 CAMCOG Item Modifications
Although most of the CAMCOG items were readily translated into Greek, some changes

were made for administration to Greek nationals and these are listed below in Table 2.5.

Table 2.5 Greek Nationals CAMCOG Item Changes

Item Original Item Item Changed To
Number
Item 144 no ifs ands or buts THX ITOAHZ, THX TTAAHZ,

THX OAHZ, loosely translates to
the town’s, the fight’s, the all

Item 148 Can you tell me when the First Can you tell me when was

World War began? Thessaloniki freed?
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Item

Number

Original Item

Item Changed To

[tem 149

Item 151

[tem 152

Item 153

Item 154

Item 155

[tem 156

[tems 158

and 161

Items 171
and 178

Item 175

Can you tell me when the Second

World War began?
Who was the leader of the Russians
in the Second World War?

What was Mae West famous for?

Who was the famous flyer who was

kidnapped?

What is the name of the Queen?

Who will follow the Queen?

What is the name of the Prime

Minister?

apple, table, and penny

British postal address

British money of 5 pence and 10

pence

Can you tell me when we were

attacked by the Italians?

Who was the leader of the
[talians?

Who was Koutalianos?

Do you remember the name of

Thessaloniki’s serial killer?

Who is currently the Prime

Minister?

Who is the leader of the

Democrats?

Who is the leader of the

opposition party?

apple, table, and drachma

Greek postal address

Greek money of 5 and 20
drachmas, this change affected
the answers to the calculation

questions of items 176 and 177

132



Chapter 2 Method

The Greek version of the CAMCOG was obtained from Dr Fountoulakis and Dr Tsolaki,
and this was the version administered to GA with the exception of the following items.
Item 128 “What floor of the building are we on?” was inappropriate in a community
setting as participants resided in single storey homes. In order that the orientation
subscale total score, and therefore total CAMCOG total score, would not be different
between the GA and GN, item 128 was coded in the following manner. The mean of the
orientation subscale for the GA group was computed and item 128 was coded 1 if GA
participants scored equal to or higher than the orientation group mean, and the item was
coded 0 if participants scored lower than the group mean. Item 145 (the cookie theft
picture) was optional and was not included in the administration of the CAMCOG to GA.
Item 154 was changed to “Who is currently the Australian Prime Minister?” Coins used
in tactile perception, item 175, were changed from drachmas to the Australian coins of 5
cents and 50 cents, this change affected the answers to calculation questions of items 176
and 177. Item 185, namely the ability to recognize two people, was taken from the
Dementia Scale of Blessed et al. (1968) and was originally intended for use in a clinical
setting where the subject could be asked to recognize people and discriminate their roles,
such as doctors and nurses. Since this test was inappropriate for our sample of community
dwellers seen in their own home, the item was changed to asking the participant if they
recognized the examiner’s role, and where applicable if they recognized a family

member.
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2.2.2 The Mini Mental Status Examination (MMSE)

The Mini-Mental State (variously known as MMS or MMSE) was developed to assist
physicians in the clinical setting with the cognitive grading of patients. Although the
MMSE is not a formal psychometric instrument, it has been used extensively in
psychiatry, clinical psychology, and social work for the past 30 years and it is the most
widely used and studied screening measure of cognitive impairment (Polanski & Hinkle,
2000). The rationale in developing the MMSE was that the batteries of that time assessing
cognitive mental status were lengthy and elderly patients, particularly those with delirium
or dementia, were only able to participate in assessment for a short period of time
(Folstein, Folstein, & McHugh, 1975). The ‘Mini’ refers to only the cognitive aspects of
mental functioning and does not deal with measurement of mood, abnormal mental
experiences and disordered forms of thinking. The MMSE has a maximum score of 30
points and consists of seven categories with questions from each category representing a
different cognitive domain or function. The categories are as follows: Orientation to time
(5 points); Orientation to place (5 points); Registration of three words (3 points);
Attention and Calculation (5 points); Recall of three words (3 points); Language
including the ability to name and the ability to follow verbal and written commands, and
the ability to write a sentence spontaneously (8 points); and Visual Construction, i.e. the
ability to copy a complex polygon similar to a Bender-Gestalt Figure, (1 point). Of note,
originally all of the orientation questions were combined into orientation category, and
the visual construction task was classified as one of the language items (Folstein,

Folstein, & McHugh, 1975).
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2.2.2.1 Psychometric Properties of the MMSE

Folstein, Folstein, and McHugh (1975) based the validity and reliability of the MMSE on
a heterogenous group of 206 patients with a variety of disorders (dementia, depression,
pseudodementia, mania, schizophrenia and personality disorders) and in 63 normal
subjects. The MMSE successfully separated the diagnostic groups of dementia (with a
mean score 9.7), depression with cognitive impairment (mean score of 19.0), and
depression (mean score of 25.1). The mean score for normals was 27.6. It was concluded
that the MMSE scores agreed with the clinical opinion of the presence of cognitive
difficulty and as the cognitive difficulty was generally less in depression than in
dementia, the scores were spread in a manner agreeing with the severity of the difficulty.
Concurrent validity was assessed by correlating MMSE scores with the Wechsler Adult
Intelligence Scale (WAIS). The correlation of 0.776 was obtained for verbal IQ and 0.660
for performance IQQ between the two instruments. Reliability was assessed with 24 hour
test-retest reliability with the same examiner (0.89) and between examiners (0.83). The
patients who were clinically stable were measured over 28 days with a correlation of
0.98. Folstein et al., (1975) concluded that the MMSE was a valid test of cognitive
function, as it separated participants with cognitive disturbance from those without such
disturbance, and as its scores followed changes in participants’ cognitive state. In

addition, MMSE scores correlated with a standard test of cognition, the WAIS.

Originally, a cut-off score of 20 was suggested to indicate cognitive impairment
(Folstein, Folstein, & McHugh, 1975); however, a score of 23/24 has generally been

accepted as indicating the presence of cognitive impairment. A thorough review of the
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MMSE by Tombaugh and Mclntyre (1992) provided data on 25 studies. Using clinical
diagnosis as the gold standard, a carefully controlled study by Anthony, LeResche, Niaz,
von Korff, and Folstein (1982) demonstrated a sensitivity of 87% and specificity of 82%.
Furthermore, approximately three quarters of the 25 studies reviewed showed a similar
level of sensitivity. For specificity, a mean value of 86% was found in 21 studies that
reported specificity including a range of 46 — 100%. The positive predictive value of 79%
was reported in the majority of studies. Correlation of MMSE with other cognitive
screening tests falls into the range of 0.60 — 0.90. Tombaugh and Mclntyre (1992)
reported that the MMSE had modest to high correlations with various cognitive tests

including with the Wechsler Memory Scale, Trails B, and digit span.

Age, education, ethnicity and social class have been reported to have a significant affect
on MMSE performance. Tombaugh and Mclntyre (1992) reported that numerous studies
demonstrated that MMSE scores decreased as age increased, and that these age affects
persisted despite subjects being stratified by education level. MMSE scores have also
been shown to be related to educational attainment. In particular, research indicates that
low educational levels increase the likelihood of misclassifying normal subjects as
cognitively impaired, and it has also been speculated that higher eduction levels may
mask mild impairment. Effects of ethnicity, social class and socioeconomic status on

MMSE scores were also noted (Tombaugh & Mclntyre, 1992).

Folstein, Folstein, and McHugh (1975) emphasised that the MMSE is not a diagnostic

test and that it only serves in a screening capacity to assess the severity of cognitive

136



Chapter 2 Method

impairment and hence to determine the need for further evaluation. In addition, the
MMSE does not cover all the areas of cognition that are required for a diagnosis of
dementia as defined by current diagnostic criteria in the DSM-IV; in particular it does not
assess executive function. Nonetheless the MMSE has been widely used in various
settings including clinical settings, in clinical and therapeutic research, imaging and

clinicopathological studies, in community settings and longitudinal research (Brayne,

1998).

2.2.2.2 Psychometric Properties of the Greek MMSE

The MMSE has been translated into a variety of languages including Spanish, Sinhalese,
Hebrew, Italian, Hindi, Finish, Chinese, Gujarati, Korean, French, Dutch, Hungarian,
Japanese and Icelandic. Fountoulakis, Tsolaki, Chantzi, and Kazis (2000) investigated
the utility of the MMSE in Greece. The MMSE was translated into Greek, and was
administered by a trained physician, or trained senior medical student, who had no
knowledge of the participants’ diagnosis. Fountoulakis et al., (2000) recruited 87
participants with dementia and 64 participants without dementia. Participants with
dementia had a mean of 68.05 years of age, and a standard deviation of 11.72 years of
age, and a mean of 5.71 years of education, and standard deviation of 2.95 years of
education. Participants without dementia had a mean of 68.57 years of age, standard
deviation of 10.32, and mean of 6.18 years of education, and standard deviation of 3.20.
The authors reported that neither diagnostic group was homogeneous in order to obtain
results that would be useful in clinical practice as well as in epidemiological surveys.

The authors reported that the MMSE appeared to have high test-retest reliability,
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Spearman’s coefficient p = 0.98 (p < 0.001), and that a cut-off score of 23/24 had a
sensitivity of 90.80, specificity of 90.62, and positive predictive value of 92.94.
However, the authors noted that the MMSE scores were not normally distributed in the
Greek population and that a ceiling effect was evident. The investigators reported that the
MMSE was less sensitive to the detection of cognitive decline in highly intelligent or
well educated persons, and it also had a tendency to falsely diagnose participants, with a
low educational level, as having cognitive impairment. The investigators also reported
that the MMSE lead to twice as many false negative results in male subjects. They
postulated that this may have possibly been due to differences in education as well as
subclinical depressive symptomatology. However, the authors noted that this was more
frequently observed in female subjects, and therefore were not able to identify the reason

for the difference in the false negative results between genders.

2.2.3 The Geriatric Depression Scale (GDS)

In order to exclude a confounding effect of possible lowered mood on cognitive
performance the GDS short 15 item form was also administered to participants. The
Geriatric Depression Scale (GDS) is a 30-item, self-administered or interviewer-
administered rating scale designed as a screening instrument used to assess depressive
symptomatology in the elderly. The items require answers in a “yes” or “no” format in
relation to how they felt during the past week, with 20 items coded positively and 10
items coded negatively. The GDS was developed specifically for older individuals (over
55 years of age) by Brink, Yesavage, Lum, Heersema, Adey, and Rose (1982) and it

omits items which the authors considered inappropriate, such as items dealing with guilt,
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sexuality and suicide, as well as items focusing on psychosomatic complaints, as these

tend to be more common in the aging population.

2.2.3.1 Psychometric Properties of the GDS

A total of 100 statements about depression in later life were reduced to 30 items using
item-total correlations. The 30 item-total correlations of the scale ranged from .32 to .83
with a mean of .56. Internal consistency as measured by the coefficient alpha was .94,
and split-half reliability was .94. A score of 0 to 10 was selected as being within the
normal range, and a score of 11 or higher is indicative of the presence of depression with
84% sensitivity and 95% specificity. A score of 11 to 20 was considered to reflect mild
depression, and a score between 21 and 30 was indicated moderate to severe depression.
Test-retest reliability ranged from .85 to .98 at 7 to 10 days (Brink et al., 1982).
Parmelee, Lawton, and Katz (1989) reported that the GDS had a clean factor structure,
with dysphoria identified as the major factor, and worry and apathy were identified as

minor factors.

The GDS has been validated in a number settings including within the community as well
as medical settings, and in cognitively intact and impaired individuals (Herrmann,
Mittmann, Silver, Shulman, Busto, Shear, et al., 1996). Stiles and McGarrahan (1998)
conducted a comprehensive review of published articles investigating the psychometric
properties and utility of the English version GDS and concluded that, overall, the studies
reviewed supported the validity of the GDS as a useful tool for screening for depression

in the elderly. Good concurrent validity was established by correlations of .84 with the
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Zung Self-Rating Depression Scale, of .82 with the Depression Symptom Checklist, and
of .73 with the Beck Depression Inventory (Dunn & Sacco, 1989; Yesavage et al., 1983;
and Hyer & Blount, 1984). Criterion validity as measured by Yesavage et al. (1983)
against the Research Diagnostic Criteria was reported as .82. Discriminant validity
between mildly demented depressed and non depressed individuals, and between
demented and depressed individuals, has been reported to be satisfactory (Yesavage et al.,
1983; and Folstein et al., 1975). However the GDS reportedly loses some validity in

patients with advanced dementia (Brink, 1984; and Gilley & Wilson, 1997).

The GDS short 15 item form is an abbreviated version of the original 30 item scale and
was designed to facilitate assessment of frail elderly individuals who fatigue quickly and
have poor ability to concentrate when completing long questionnaires. Items for the short
form were selected based on their correlations with depressive symptoms, hence, the 15
items that had the highest correlation with depressive symptoms constitute the GDS short
15 item form (Brink et al, 1982). The 15 item form has been found to correlate
significantly with the longer version of the scale (r = .84, p < .001) and to have similar
levels of sensitivity and specificity. Scores range from 0 to 15, with scores greater than 5
indicating significant depressive symptoms. A score of 0 to 4 has been reported to be
normal, 5 to 9 is considered to reflect mild depression and 10 to 15 indicates moderate to
severe depression (Baker & Miller, 1991; Burke, Roccaforte, & Wengel, 1991). Lesher
and Berryhill (1994) compared the GDS 30 and 15 item forms with a sample of
depressed, demented, and thought-disordered inpatients. The authors reported that both

GDS forms were highly correlated (r = .89, p < .001), and that the 15 item form was an
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acceptable substitute for the 30 item form for patients without dementia. Lesher and
Berryhill also reported that the 15 item form has a similar diagnostic validity to the 30
item form, as the sensitivity ratings for both forms was .91 (when the cut off was set to
detect mild depression at 5 and 11 points respectively), and the specificity ratings was .54
for the 15 item form and .42 for the 30 item form. The authors also reported that the
sensitivity and specificity for the two forms were also very similar when the cut-off was
set to detect severe depression. Lesher and Berryhill concluded that given their findings,
the best overall cut-off for the 15 item form is 7. A recent study by Lyness, Noel, Cox,
King, Conwell, and Caine (1997) reported that the 15 item form had a sensitivity of 92%

and a specificity of 81% using a cutoff point of 5.

2.2.3.2 Psychometric Properties of the Greek GDS

Fountoulakis, Tsolaki, [acovides, Yesavage, O'Hara, Kazis, et al. (1999) investigated the
utility of the GDS 15 item form in Greece. The GDS was translated into Greek, and was
back translated to English without the back translator being aware of the original text.
The researchers reported that all of the items were easily translatable. Fountoulakis et al.
recruited 168 non-depressed participants, and 103 participants with a clinical diagnosis of
depression (all participants were over 65 years of age). The GDS was administered by an
interviewer since many of the Greek elderly participants were reportedly unable to self
administer the questionnaire due to host of reasons including vision deficits, motor
deficits and illiteracy. The GDS-15 was found to have high internal consistency, with a
Cronbach’s alpha of .94. Principal Components Analysis with Varimax Normalized

Rotation produced four factors which explained 62% of the total variance (depressive
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thought/cognitive factor, depressed mood factor, social isolation and functioning factor,
and feelings of helplessness and fear for the future factor). The two participant groups
differed on all four factors at a p value of <.001. Fountoulakis et al. reported that a score
of 6/7 was found to be the best cut-off point for detecting depression in the elderly Greek

population, with a sensitivity of 92% and specificity of 95%.

2.3 Procedure

The recruitment and testing of participants was conducted by a bilingual researcher,
fluent in both Greek and English, the researcher had recent exposure to Greek culture in
Greece as well as in the Greek-Australian community. During recruitment potential
participants were informed that the investigator required participants without a diagnosis
of neurological, vascular or psychiatric condition. Prior to the commencement of testing
participants were required to sign an informed consent form that was written in English
as well as Greek (refer to Appendix B). The participation requirements were also printed
on the consent form. Therefore, potential participants could refrain from signing a
consent form if they had a neurological, vascular or psychiatric diagnosis without
providing personal information. To ensure that the participants understood the consent
form, participants were asked to repeat the information to the examiner. Where
participants were unable to read, the informed consent form was read to them.
Participants were informed that they were free to withdraw from the study at any time

and there was no monetary gain offered for participation.
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The assessment was usually conducted at the participants home and where possible in a
quiet private room. On occasion the participants requested that the assessment be
conducted in common living areas, such as the kitchen or dining area where background
noise was present, and in the presence of their spouse. Rapport building and interview
process generally took about 30 minutes. The administration of the assessment section
also took approximately 30 minutes, and most participants did not require a break during

testing.

Participants’ background information, including age, date of entry in Australia, current
marital and occupation status, was collected. Participants were also asked to rate their
level of fluency in spoken Greek and English as poor, moderate or good. Following the
collection of background information, Section A (the structured psychiatric interview)
and Section B (the cognitive examination) of the Greek version of the CAMDEX
schedule were administered in Greek. The GDS short 15 item form was then
administered, followed by Section F of the CAMDEX, where current medications were
recorded. Section C of the CAMDEX (observations of present mental state, appearance

and demeanor), was completed at the end of the assessment.

2.4 Ethics Approval

Research ethics approval was granted by the Ethics Committee of the Psychology

Department, Victoria University on 14" February 2001 (see Appendix C).
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CHAPTER 3: RESULTS

3.1 Summary of Preliminary Analyses

Prior to conducting analyses to explore relationships among variables preliminary checks
were conducted for accuracy of data entry, missing values, univariate outliers, and fit
between the variables distributions. The results of evaluation of assumptions of
normality, homogeneity of variance-covariance matrices, linearity, and multicollinearity
were satisfactory with no serious violations noted. Covariates were judged to be
adequately reliable for covariate analysis. Bonferonni adjusted level of significance of

.025 was applied to results.

3.2 Comparison of GA and Gn CAMCOG Performance

To examine the hypothesis that GA would differ from Gn on the CAMCOG, and that
there may be gender differences between the samples, a between subjects analysis of
covariance (ANCOVA) was performed with CAMCOG total score as the dependent
variable and Group (GA and Gn) as the first independent variable. The second
independent variable was Gender with two levels, females and males. Given that Gn were
significantly older than the GA, and that male participants were significantly more
educated than female participants, age and education were placed as covariates. Both age
and education were significantly related to CAMCOG performance. There was a
significant negative linear relations.hip between participant’s age and performance on

CAMCOG, F (1,136) = 12.767, p < .001, showing that older participants obtained lower
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CAMCOG scores than younger participants. In addition, there was a significant positive
linear relationship between participants years of education and performance on
CAMCOG, F(1,136) = 10.466, p < .01, that is, participants with more years of education

obtained higher CAMCOG scores than participants with fewer years of education.

Having adjusted for differences in age and years of education, there was a significant
difference between GA and Gn performance on the CAMCOG F (1,136) = 80.617, p <
.001. Gn obtained significantly higher scores on CAMCOG (M = 85.21, SD = 8.57) than
GA participants (M = 73.15, SD = 9.87). There was also a significant difference between
females and males performance on CAMCOG, F (1,136) = 15.381, p <.001. Overall,
males obtained higher scores than females on CAMCOG (males M CAMCOG score =
83.73, SD = 8.12, females M CAMCOG score = 75.92, SD = 11.90). In addition, there
was a significant interaction of Group by Gender on CAMCOG performance, F (1,136) = |
7.805, p < .01. This interaction is depicted in Figure 3.1, examination of the figure
demonstrates that GA females scored lower (estimated marginal mean = 68.752, SE =
1.247) than GA males (estimated marginal mean = 78.078, SE = 1.599), and GA females
also scored lower than Gn females (estimated marginal mean = 84.967, SE = 1.369), and

Gn males (estimated marginal mean = 86.770, SE = 1.252).
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Figure 3.1 CAMCOG Scores for GA and Gn

3.2.1 Comparison of GA and Gn CAMCOG Subscale Performance

Given the significant difference between GA and Gn performance on CAMCOG, and in
addition the significant difference between GA females and males performance on
CAMCOG, a post hoc analysis of the CAMCOG subscales was conducted to investigate

whether there were particular patterns of performance.

Box’s Test of Equality of Covariance Matrices indicated violation of the homogeneity of
covariance assumption (p = .000). Therefore the conservative Pillais Trace statistic was
chosen to investigate significant differences as the Pillais Trace is less susceptible to
violations of the assumption of homogenous variances and covariances, and an adjusted

level of significance of .025 was applied to results (Tabachnick & Fidell, 1996).

A two-way between groups multivariate analysis of covariance (MANCOVA) was
performed to investigate group differences on measures of cognitive performance on ten

dependent variables, CAMCOG subscales listed as follows; Orientation, Language
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Comprehension, Language Expression, Memory Remote, Memory Recent, Memory
Learning, Attention/Concentration and Calculation, Praxis, Abstract Thinking, and
Perception. First independent variable was participant groups with two levels, GA and
Gn, and the second independent variable was Gender with two levels, females and males.
Given that Gn were significantly older than the GA, and that male participants were
significantly more educated than female participants, age and education were placed as

covariates.

Both age and education were significantly related on the combined dependent variables,
for age F (10, 127) = 3.367, p = .001, Pillais Trace = .210, and for education F (10, 127)
= 2.644, p = .01, Pillais Trace = .172. There was also a statistically significant difference
between GA and Gn performance on the combined dependent variables, F' (10, 127) =
27.094, p < .001, Pillais Trace = .681. Gender was also found to be significantly related
to the combined dependent variables, F (10, 127) = 5.524, p < .001, Pillais Trace = .303.
In addition there was a significant interaction between groups and gender and
performance on the combined dependent variables, F' (10, 127) = 3.727, p < .001, Pillais

Trace = .227.

However when the results were considered separately for the dependent variables age
was only significantly related to performance on Language Expression, F (1, 136) =
17.612, p < .001, Praxis, F (1, 136) = 9.963, p < .01, Abstract Thinking, F (1, 136) =
10.026, p < .01, and Perception, F (1, 136) = 6.858, p = .0l Education was only

significantly related to performance on Language Comprehension, F (1, 136)=8.333,p=
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.01, Attention/Concentration and Calculation, F (1, 136) = 13.966, p < .001, and Abstract

Thinking, F'(1, 136) = 5.264, p < .025.

Having adjusted for the effect of age and education there was a significant difference
between GA and Gn performance on all but the Memory Learning subscale (p>.025).
There was a significant difference between GA and Gn performance on Orientation, F (1,
136) = 33.699, p < .001, Language Comprehension F (1, 136) = 154.028, p < .001,
Language Expression F' (1, 136) = 36.069, p < .001, Memory Remote F (1, 136) =
61.583, p <.001, Memory Recent F' (1, 136) = 30.916, p < .001, Attention/Concentration
and Calculation F' (1, 136) = 29.503, p < .001, Praxis F (1, 136) = 9.349, p < .01, Abstract

Thinking F'(1, 136) = 28.171, p <.001, and Perception F'(1, 136) = 23.613, p <.001.

Pairwise comparisons indicated that Gn scored significantly higher than GA on
Orientation (mean difference = .571, p < .001), Language Comprehension (mean
difference = 1.425, p < .001), Language Expression (mean difference = 2.129, p < .001),
Memory Remote (mean difference = 1.587, p < .001), Memory Recent (mean difference
=.784, p <.001), Attention/Concentration and Calculation (mean difference = 1.537, p <
.001), Praxis (mean difference = .963, p < .001), Abstract Thinking (mean difference =
1.966, p < .001), and Perception (mean difference = 1.265, p < .001). There was a
significant main effect of gender of performance on Memory Remote, F (1, 136) =
36925, p < .001, Memory Recent F (1, 136) = 28.115, p < .001, and
Attention/Concentration and Calculation F (1, 136) = 8.401, p < .0l. Pairwise

comparisons indicated that males performed higher than females on Memory Remote
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(mean difference = 1.257, p < .001), on Memory Recent (mean difference = .765, p <

.001), and on Attention/Concentration and Calculation (mean difference = .839, p <.01).

In addition, there was a significant interaction between GA and Gn and gender, and
performance on Language Comprehension F' (1, 136) = 8.586, p < .01, Memory Recent F
(1, 136) = 13.586, p < .001, and Attention/Concentration and Calculation F (1, 136) =
14942, p < .001. GA females scored lower on Language Comprehension (estimated
marginal mean = 7.286, SE = .103) compared to GA males (estimated marginal mean =
7.744, SE = .132), GA females also scored lower compared to Gn females (estimated
marginal mean = 9.038, SE = .113) and Gn males (estimated marginal mean = 8.842, SE
=.104). GA females scored lower on Memory Recent (estimated marginal mean = 2.320,
SE = .127) compared to GA males (estimated marginal mean = 3.589, SE = .163), GA
females also scored lower compared to Gn females (estimated marginal mean = 3.608, SE
=.139) and Gn males (estimated marginal mean = 3.869, SE = .127). GA females also
scored lower on Attention/Concentration and Calculation (estimated marginal mean =
5.784, SE = .254) compared to GA males (estimated marginal mean = 7.685, SE = .326),
GA females also scored lower compared to Gn females (estimated marginal mean =

8.383, SE = .279) and Gn males (estimated marginal mean = 8.160, SE = .255).

3.3 Comparison of GA and Gn MMSE Performance

To examine the hypothesis that GA would differ from Gn on the MMSE, and that there
may be gender differences between the groups, a between subjects ANCOVA was

performed with MMSE total score as the dependent variable, and with two independent
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variables. The first independent variable was Group (GA and Gn) and the second
independent variable was Gender (females and males). Given that Gn were significantly
older than GA, and that male participants were significantly more educated than female
participants, age and education were again placed as covariates. There was a significant
positive linear relationship between participants’ years of education and performance on
MMSE, participants with more years of education obtained higher MMSE scores than
participants with fewer years of education, F (1,136) = 10.627, p = .001. However

participants’ age was not significantly related to MMSE performance F (1,136) = 1.386,

p=.241.

Having adjusted for differences in education, there was a significant main effect of Group
on the MMSE F'(1,136) = 58.499, p < .001. Gn obtained significantly higher scores on
MMSE (M = 27.50, SD = 2.32) than GA participants (M = 24.23, SD = 2.95). There was
no significant difference between females and males performance on MMSE F (1,136) =
3.709, p = .056. However, there was a significant interaction between participant groups
and gender on MMSE performance, F (1,136) = 6.923, p = .01. As can be seen in Figure
3.2 GA females scored lower (estimated marginal mean = 23.361, SE = .387) compared
to GA males (estimated marginal mean = 25.308, SE = .496), and GA females also
scored lower compared to Gn females (estimated marginal mean = 27.751, SE = .425),

and Gn males (estimated marginal mean = 27.500, SE = .388).
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Figure 3.2 MMSE Scores for GA and Gn

3.4 Comparison of GA and GID, and GD CAMCOG Performance

Given that GA performed significantly lower than Gn on CAMCOG, a post hoc analysis
was conducted to investigate whether the CAMCOG could differentiate between GA
normal elderly and Greek Nationals with cognitive symptomatology and diagnosis of
dementia. To examine whether GA would differ from the GID and the GD group on the
CAMCOG, and that there may be gender differences between the samples, a between
subjects ANCOVA was performed with CAMCOG total score as the dependent variable
and Group (GA, GID and GD) as the first independent variable. The second independent
variable was Gender with two levels, females and males. Age and education were placed
as covariates. Levene’s test of homogeneity of variance indicated that the assumption of
error variance of the CAMCOG was unequal across Groups (p < .001). The CAMCOG
distribution was negatively skewed, it was reflected and a logarithmic transformation was
applied, however following transformation the distribution of scores were still skewed
and there did not appear to be an advantage to transformation. Given that, to the best of

the author’s knowledge, there is no equivalent non-parametric test that includes analysis
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with covariates, and that with relatively equal sample sizes analysis of variance analyses
are reportedly robust to violation of homogeneity of variance, it was decided to continue
with the ANCOVA. In addition, a conservative approach was taken to reduce Type I

error by using the more stringent level of significance of .025.

There was a significant negative linear relationship between participants’ age and
performance on the CAMCOG, older participants obtained lower CAMCOG scores than
younger participants, F (1,220) = 5.303, p < .025. However, participants’ years of
education was not significantly related to CAMCOG performance, F (1,220) = 1.039, p =

.309.

Having adjusted for differences in age there was a significant difference between GA,
GID and GD performance on the CAMCOG, F (1,220) = 77.666, p < .001. GA
participants obtained significantly higher scores on CAMCOG (M = 73.15, SD = 9.87)
than GD participants (M = 51.63, SD = 18.31), and GID also obtained significantly higher
scores on CAMCOG (M = 77.62, SD = 9.74) than GD participants. However, although
GID obtained higher scores than GA on the CAMCOG this was not significant (mean
difference = 4.463, SE = 2.514, p = .232). As can be seen in Figure 3.3, although females
tended to perform lower than males, Gender was not significantly related to CAMCOG
performance, F (1,220) = 3.145, p = .078. In addition, the interaction between Groups

and Gender on CAMCOG was not significant, F' (2,220) = 3.379, p = .036.
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Figure 3.3 CAMCOG Results for GA, GID and GD

3.5 Comparison of GA and GID, and GD MMSE Performance

Given that GA performed significantly lower than Gn on MMSE, a post hoc analysis was
conducted to investigate whether the MMSE could differentiate between GA normal
elderly and Greek Nationals with cognitive symptomatology and diagnosis of dementia.
To examine the hypothesis that GA would differ from the GID and the GD group on the
MMSE, and that there may be gender differences between the samples, a between
subjects ANCOVA was performed with MMSE total score as the dependent variable and
Group (GA, GID and GD) as the first independent variable. The second independent
variable was Gender with two levels, females and males. Age and education were placed
as covariates. Levene’s test of homogeneity of variance indicated that the assumption of
error variance of the MMSE was unequal across Groups (p < .001). The MMSE
distribution was negatively skewed, it was reflected and a logarithmic transformation was

applied, however following transformation the distribution of scores were still skewed
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and there did not appear to be an advantage to transformation. As discussed previously,
given that, to the best of the author’s knowledge, there is no equivalent non-parametric
test that includes analysis with covariates, and that with relatively equal sample sizes
analysis of variance analyses are reportedly robust to violation of homogeneity of
variance, it was decided to continue with the ANCOVA. In addition, a conservative

approach was taken to reduce Type I error by using the more stringent level of

significance of .025.

Both covariates age and education were not significantly related to MMSE performance,
F (1,220) = .031, p = .861, and F (1,220) = .276, p = .276, respectively. There was a
significant difference between GA, GID and GD performance on the MMSE, F'(2,220) =
110.141, p < .001. GA participants obtained significantly higher scores on MMSE (M =
2423, SD = 2.94) than GD participants (M = 17.29, SD = 4.96), GID also obtained
significantly higher scores on MMSE (M = 25.59, SD = 2.13) than GD. Although GID
obtained higher scores than GA on the MMSE this was not significant (mean difference =
1.167, SE = .686, p = .271). As is illustrated in Figure 3.4, although female scores on
MMSE tended to be lower than males, Gender was not significantly related to MMSE
performance, F (1,220) = 4.742, p = .030. In addition, the interaction between Groups

and Gender on MMSE was not significant, F'(2,220) = 1.124, p = .327.
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CHAPTER 4: DISCUSSION

4.1 Restatement of Rationale and Aims

The accurate diagnosis of dementia and other cognitive disorders is likely to become an
increasingly important issue for neuropsychologists and health services in general due to
the ageing population (LoGiudice, Hassett, Cook, Flicker, & Ames, 2001). The first
generation of migrants are getting older and are at an age where they are most at risk of
cognitive illnesses such as dementia. GA constitute one of the largest ethnic groups
within Australia (ABS, 2001a). Although the diagnostic accuracy of neuropsychological
tests on Western English speaking countries has been well documented, diagnostic
inaccuracies have been reported when these tests, and western norms, are systematically

applied to CALD groups (Artiola 1 Fortuny, 2004).

Cross cultural researchers have argued that some of the most important variables that play
a role in the measurement of human brain function are cultural and educational in nature
(Ardila, Rosselli, & Puente, 1994) and as such caution against the practice of using
Western norms on CALDI as they do not take into account CALD backgrounds and
experiences (Suzuki & Kugler, 1995; cited in Ridley & Li, 1998). In order to improve the
psychometric properties of cognitive tests Greek National (GN) researchers standardized
and validated a number of Western tests in Greece, including the Cambridge Cognitive
Examination of the Elderly (CAMCOG), (Tsolaki, Fountoulakis, Chantzi & Kazis, 2000)

the Mini Mental Status Examination (MMSE) (Fountoulakis, Tsolaki, Chantzi & Kazis,
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2000), and the short form of the Geriatric Depression Scale (GDS), (Fountoulakis,
Tsolaki, lacovides, Yesavage, O’Hara, Kazis & Ierodiakonou, 1999). They reported that
their sample obtained lower cut-off scores on the CAMCOG in comparison to the British
sample. The authors concluded that these differences were likely due to cultural and
educational differences between the groups (Tsolaki, Fountoulakis, Chantzi & Kazis,
2000). In contrast to the CAMCOG findings, the investigators reported that their sample
obtained comparable MMSE cut-off scores as reported by other studies (Fountoulakis,
Tsolaki, Chantzi & Kazis 2000). Fountoulakis, Tsolaki, Iacovides, Yesavage, O’Hara,
Kazis and lerodiakonou (1999) also investigated the utility of the GDS 15 item form in
Greece. The authors reported that similar to the MMSE study findings that their group

obtained comparable cut-off scores as reported by other studies.

Currently there is no research regarding possible differences in cognitive test
performance between GA and English speaking Australians. Given the cultural and
linguistic characteristics of the GA elderly migrants, for instance generally low levels of
literacy and poor English proficiency, as compared to English speaking Australians, and
given that GN obtained lower CAMCOG cut-off scores than the British sample, it was
anticipated that the use of mainstream English neuropsychological forms and norms to
evaluate dementia in GA would be inappropriate due to the risk of inaccurate diagnosis.
Few studies have compared cognitive test performance between migrants to individuals
from their country of origin. However, bilingual status, acculturation, and country of
residence have been linked with cognitive test performance differences (Boland, 2005;

Manly & Miller et al., 1998; Berry, 1997; Ardila & Rosselli et al., 2000; Lopez &
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Taussig, 1991; Touradji, Manly, Jacobs & Stern, 2001; Artiola i Fortuny, Heaton &

Hermosillo 1998; Gonzales & Roll, 1985).

There is a clear gap in the literature regarding the performance of GA as compared to GN
on tests of cognition. Although GA and GN have similar cultural values and beliefs,
given the ecological context hypothesis (Ardila, Rosselli & Puente, 1994) it is likely that
there are cultural and linguistic differences between GA and GN. Hence, it was
hypothesised that GA would obtain lower scores on tests of cognition, as measured by
CAMCOG and MMSE, compared to GN. In order to exclude a confounding effect of
possible lowered mood on cognitive performance the GDS short 15 item form was also

administered to participants.

Because there is a paucity of research that has compared the cognitive test performance
between GA and GN the present study aimed to investigate whether the cognitive test
performance of healthy community dwelling long-term GA migrants was comparable to a
demographically similar group of GN. The study also aimed to investigate whether test
norms available for GN elderly on tests of dementia and cognitive functioning, namely
the CAMCOG and MMSE, were appropriate for use with GA. Furthermore, the current
study also investigated the utility of the CAMCOG and MMSE and aimed to establish a
baseline for future research of dementia assessment and cognitive functioning in GA

elderly.
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4.2 Present Findings

4.2.1 Interpretation and Summary of the Main Findings

The results of the current study supported the hypotheses that GA would obtain lower
scores on tests of cognition, as measured by CAMCOG and MMSE, compared with
healthy, non-demented, ‘normal’ Greek individuals (Gn). Outcomes of each of the tests
will be discussed individually in the following sections. GA’s responses on the GDS
short 15 item form indicated minimal depressive symptomatology, which is not

considered to be indicative of depression.

4.2.1.1 Comparison of GA and Gn CAMCOG Performance

In keeping with previous studies in this area both age and education were significantly
related to CAMCOG performance in the present study (Brayne, Gill, Paykel, & Huppert,
1995; Huppert et al., 1995; Williams, Huppert, Matthews, & Nickson, 2003). Older
participants obtained lower CAMCOG scores than younger participants. Participants
with more years of education obtained higher CAMCOG scores than participants with
fewer years of education. Having adjusted for effects of age and years of education on
CAMCOG performance, both GA females and males obtained CAMCOG scores that
were significantly lower than Gn participants. Although Gn females and Gn males did
not differ in their CAMCOG scores, GA females scored significantly lower than GA
males. Although this effect of gender on cognitive test performance was not observed in
the Gn group it has been reported in previous studies conducted in the UK (Huppert et al.,
1995; Brayne, Gill, Paykel, & Huppert, 1995; Williams, Huppert, Matthews, & Nickson,

2003).
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A post hoc subscale analysis revealed that Gn scored significantly higher than GA on all
but the Memory Learning subscale of the CAMCOG. Overall, males performed higher
than females on Memory Remote, Memory Recent, and on Attention/Concentration and
Calculation subscales. In addition, there was a significant interaction between GA and Gn
and gender and performance on Language Comprehension, Memory Recent, and
Attention/Concentration and Calculation. GA females scored lower on these three
subtests as compared to GA males, Gn females, and Gn males. These findings are
considered to be partially consistent with previous studies which reported that gender was
significantly related to scores obtained on the attention, calculation, praxis and perception
subscales (Huppert et al., 1995; Brayne, Gill, Paykel, & Huppert, 1995). Brayne, Gill,
Paykel, and Huppert (1995) reported that when measuring attention men tend to perform
better on calculation items and women tend to perform better on language items. Huppert
et al. (1995) stated that one reason for finding gender difference in their study may have
been because they restricted their attention item to a calculation task rather than recording
the best score out of a calculation and language based tasks used to assess attention. In
the current, and Gn study, assessment of attention and concentration was based upon
calculation items. However, in addition to previously reported gender differences GA and
Gn male participants performed higher than female participants on items assessing
knowledge and memory of past historical events and recent knowledge of political
figures. Furthermore, Gn females performed higher than GA female participants on items

assessing recent knowledge of political figures and ability to follow verbal commands.
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It is unclear, why these additional gender differences were observed in the current study
findings. Possibilities for these differences may include reduced cultural significance for
GA females, in terms of importance of recalling and maintaining knowledge of political
figures, differences in understanding the terminology used during the provision of

instructions, and lack of familiarity with the assessment process.

4.2.1.2 Comparison of GA and Gn MMSE Performance

Although in the present study age was not found to be significantly related to MMSE
performance, there was a significant relationship between education and performance on
the MMSE. Participants with more years of education obtained higher MMSE scores than
participants with fewer years of education. Having adjusted for differences in education
on MMSE performance, GA MMSE scores remained significantly lower than Gn.
Although Gn females and Gn males did not differ in their MMSE scores, GA females
scored significantly lower than GA males. These findings are considered to be partially
consistent with previous studies, which reported that ethnicity, social class, and
socioeconomic status was significantly related to scores obtained on the MMSE
(Tombaugh & Meclntyre, 1992). As noted previously, it is unclear, why these gender
differences were observed in the current study findings. Possibilities may include GA
gender differences in understanding the terminology used during the provision of

instructions, and lack of familiarity with the assessment process.
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4.2.2 Implications from Main Findings

Given that statistical adjustments were made for age and education on test performance,
and that GA participants were younger than Gn participants, GA lowered performance on
the CAMCOG and MMSE was not associated with cognitive changes related to aging. In
addition, as there was no significant difference between GA and Gn reported years of
education GA lower performance, in comparison to Gn, was not associated with
education differences. Having accounted for the effects of age and education, this
suggests that other factors mediated the cognitive performance of GA. Although studies
comparing migrants to their peers from their country of origin are scarce, cognitive test
performance differences have been noted (Boland, 2005; Manly & Miller et al., 1998;
Berry, 1997; Ardila & Rosselli et al., 2000; Lopez & Taussig, 1991; Touradji, Manly,
Jacobs & Stern, 2001; Artiola i Fortuny, Heaton & Hermosillo 1998; Gonzales & Roll,
1985). It is likely that by virtue of their migrant experience GA represent a cultural
subgroup of Greeks. Due to ecological factors such as bilingual status and acculturation,
it is likely that cognitive abilities, as measured by these tests, may be at a different level

of skill due to different needs and experiences of GA (Ardila, Rosselli & Puente, 1994).

As Dimitreas (1996) noted the Hellenic individual requires a social milieu for intellectual
stimulation and growth. Cross cultural research suggests that the vast range of skills
initially taught during formal schooling (such as language fluency, literacy, numeracy,
test taking familiarity and test-wiseness, and cognitive style in terms of abstract thinking
processes and analytical cognitive styles versus functional use of knowledge, and the

abilities to classify, serialise, and problem-solve) are maintained with the continued
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interaction with peers, and that exposure to mass media facilitates a continued access to
such knowledge and reinforces such learned abilities (Samuda et al., 1998; Nell, 2000;
Kaufman, McLean & Reynolds, 1988; Acevedo et al., 2000). It is possible that skills
taught during formal schooling were not maintained by GA, due to their migration
experience, as they were limited by geographical factors in the amount of contact with
peers and, and until recently access to mass media was limited to English which they

lacked proficiency in and thus benefits of such exposure would have been limited.

Furthermore, due to acculturation factors GA have adopted certain English terminology,
in which they are more comfortable communicating in, and tend to switch between Greek
and English (this usually becomes more evident to GA when conversing with a GN who
is monolingual) and as such they tend to lose familiarity of certain Greek words. GA also
tend to utilise words which are an amalgamation of part English and part Greek phrasing.
This further reduces their fluency in Greek. Due to their reduced exposure to mass media
in Greek, they also lose proficiency in more technical or sophisticated terms and

phrasing.

Overall, male participants performed better than female participants on CAMCOG
subscales which included the type of knowledge and skills taught in formal schooling.
These subscales included items assessing learned skills such as, historical facts, current
world knowledge, and arithmetic. This performance difference is likely to be related to
the finding that male participants were significantly more educated than female

participants across both groups. However, GA females in particular obtained lower scores
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on such items and on the Language Comprehension subscale which includes items
assessing ability to follow up to three stage commands, and the ability to provide a yes/no

response to incongruent as well as congruent language items.

Cross cultural researchers argue that language fluency is a skill and needs to be used on a
daily basis to be maintained when one does not live, work, or study in an environment in
which that language predominates. Where this does not occur it often results in a kitchen
level of language, that is a basic use of everyday simple terminology (Artiola i Fortuny,
2004). In Greece, females managing the household would have had the opportunity to
interact with their neighbours and with peers during their daily activities. GA females on
the other hand would not have had this opportunity due to the lack of such a social milieu
and reduced English fluency. Although in Greece most females tend to go about their
daily activities independently, many GA females conduct such activities in the company
of their husbands for various reasons, such as reduced fluency in English and lack of
confidence, and reduced ability to access services in the community, particularly if they

do not have a drivers licence.

Rosenthal, Bell, Demetriou, and Efklides (1989) reported that Greek immigrants tended
to retain traditional Greek values. A traditional role of Greek males has been to work in
order to provide for the family, and a traditional role of the Greek females has been to
stay at home and manage the household as well as raise the children. Anecdotal
experience suggests that GA have continued this tradition. In addition, participants

responses regarding their employment status also supports this as 47% of GA male
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participants reported that they were employed, compared to approximately only 8% of
female GA participants. Therefore, male GA participants are likely to have had more of
an opportunity than female GA participants to interact with peers and may have been in a
better position to maintain skills learnt during their schooling and this may account for
the discrepancy between GA male and female participant’s performance on testing.
Although necessity for a second income prompted female GA migrants to enter the
workforce, often this was in industries where females could work from home (due to the
burden of raising children without the support of social networks such as grandparents) or
in positions where there was little opportunity for social interaction or little utility of

knowledge or skills learnt during their time in formal schooling.

Interestingly the only subscale that GA did not obtain a significantly lower CAMCOG
score in comparison to Gn was the Memory Learning subscale. Given that this assesses
recall of recently presented small amounts of information (incidental learning as well as
primed learning and recognition) and does not rely on past learning of historical facts,
(such as the Memory Remote subscale) the Memory Learning subscale could potentially

be the least influenced by cultural, linguistic and socialisation factors.

4.3 GA Cultural Differences during Assessment

Cultural differences in clinical interview participation, attitudes, beliefs and test taking
behaviours have been reported to affect test performance (Moore, 1986; Ardila, 2005;
Artiola i Fortuny, 2004). During the current study it was noted that GA attitude towards

cognitive assessment differed from English speaking, high school educated individuals
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(personal clinical experience). In particular, GA female participants rarely independently
decided to participate in the study. They generally sought advice, and consent, from their
husbands prior to doing so. In addition, both male and female GA participants requested
that the assessment be conducted in the presence of their spouse. Most were accepting of
the need to conduct the assessment separate from the other if they were both participating
in the study, however, where only one person from a couple was eligible for participation
in the study they had difficulty with the concept of not having their spouse present.
Hence, this request was often honoured, despite concerns that a third party observer
present during the assessment may influence their test performance (Kehrer, Sanchez,
Habif, Rosenbaum, & Townes, 2000). It is unclear as to why GA participants wanted
their spouse present. It is possible that given that this was an unfamiliar process that they
felt more comfortable undergoing this process with their spouse. The implication in a
clinical setting may be that GA may feel particularly uneasy about participating in such

an unfamiliar activity.

It was also the examiner’s experience that during routine collection of medical history
participants often questioned the need for those questions, and generally required a lot of
reassurance about why this information was being elicited. In general, participants
appeared to lack familiarity of confidentiality principles, and despite being informed of
these, they still appeared sceptical. For example, a group of participants from the current
study had gathered in one participants home, and although each were assessed separately,
at the conclusion of the assessments the examiner was questioned in front of all the

participants how they had performed in comparison to each other. It was reiterated that
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due to privacy issues that information could only be discussed individually. To the
examiner’s surprise the participants then congratulated the examiner for “keeping her
word”, and then appeared to be more at ease. Hence, it is important not to pathologise
distrust of unfamiliar processes and cultural differences in interaction styles. It is likely
that this distrust of the assessment process is due to the lack of familiarity of being
assessed, and due to this it is possible that in a clinical setting GA may be less inclined to
divulge personal information which can in turn make the assessment and diagnostic

process more difficult.

GA participants appeared to have difficulty understanding the concept of cognitive
assessment and often expressed surprise (and disbelief) that such a process could be
useful in a medical context (such as in the diagnosis of dementia) or that the assessment
could accurately reflect their everyday functioning. At best, participants reported that
they thought the questions were meaningless, that it was an invalid assessment of their
thinking skills and participated purely on the basis that they wanted to assist the GA
examiner complete educational requirements. At worst, participants became irritated
during this process. For instance, during the administration of cognitive tasks a
participant became extremely irritated at being asked to answer questions that he thought
were beneath his social status in the GA community (for instance, naming as many
animals as possible in one minute, and copying designs). The participant stated that the
questions were childish and that he was insulted by being asked to participate in an
assessment process that assessed children’s scholastic capabilities. Due discomfort

experienced from having difficulty with educationally based tasks (that to him initially
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appeared trivial in nature) he stated that he could not accept that such tasks could relate to
actual life achievement and functioning. Due to this the assessment was discontinued.
Given that participants generally did not consider cognitive assessment to be a
meaningful exercise, but were participating for philanthropic reasons, raises the
possibility that in a clinical setting GA are less likely to be motivated or agreeable to

participating or giving their best effort during a cognitive assessment.

As most participants lacked familiarity with testing procedures, concepts, and as tasks
assumed a level of educational experience that many participants lacked, it was this
author’s experience that establishing rapport prior to assessment was extremely
important. Of note, most participants were sensitive to their lack of education, as this is
something that they highly valued, and were anxious to not appear cognitively impaired
because of their low level of literacy. Participants appeared embarrassed at not being able
to do simple education based tasks such as counting, and often commented that their
grandchildren could complete such tasks effortlessly. They often commented during pen
and paper tasks that it had been a long time since they had held a pen/pencil for any of
their daily activities. They also often apologised for their poor writing, spelling, drawing,
and poor arithmetic skills. Participants also stated that they did not have the opportunity
to learn such skills when they were young. Participant comments reflected a sense of lost

potential and a lost opportunity of gaining skilled employment.

GA cultural differences in clinical interview participation, attitudes and beliefs regarding

assessment, lack of familiarity of assessment processes, and lack of understanding of test
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concepts raise significant questions regarding the appropriateness of applying such tests
in this group, as well as questions regarding the validity of assessment findings. Given
the observed GA cultural differences during assessment the risk of diagnostic inaccuracy

in assessment of GA cognitive functioning is discussed in the following section.

4.4 Risk of Diagnostic Inaccuracy in GA

Given the findings of the present study, CAMCOG and MMSE norms from Greece are
not considered to be applicable to GA as these norms could result in false positives, that
is healthy GA could be inaccurately diagnosed as impaired according to Gn norms.
Tsolaki, Fountoulakis, Chantzi, and Kazis (2000) developed CAMCOG norms for
individuals less than 74 years of age and for individuals greater than 75 years of age.
Given that the majority of GA participants fell within the less than and equal to 74 years
of age category an example regarding the possibility of misdiagnosing GA from this age

group will be highlighted.

Approximately 50% of the GA sample (below 74 years of age) had CAMCOG scores
lower than the Gn cut off score of 73/74 total CAMCOG points for detecting dementia. In
terms of gender differences for GA participants below 74 years of age, approximately
65% of female GA participants and 17% of male GA participants scored below the Gn
cut off score of 73/74. Interestingly, if the original cut off score of 79/80 were applied to
all of the GA participants, as has been applied to Australian CALDI and mainstream
memory clinic clients (Clamette, Almeida, Forstil, Paton, & Martins, 2001; LoGiudice,

Hassett, Cook, Flicker, & Ames, 2001), approximately 72% of GA participants would be
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classified as impaired. In terms of gender differences for GA participants approximately
80% of female GA participants and 46% of male GA participants scored below the

original CAMCOG cut off score of 79/80.

In regards to MMSE cut off scores Fountoulakis, Tsolaki, Chantzi, and Kazis (2000)
recommended a general MMSE cut-off score of 23/24 for Gn which is in keeping with
the original recommended cut off score (Folstein, Folstein, & McHugh, 1975).
Approximately 35% of the overall GA sample had MMSE scores lower than the
recommended, Gn and mainstream, cut off score for detecting impairment.
Approximately 54% of female GA participants and 24% of male GA participants scored

below the MMSE cut off score of 23/24.

Given the risk of diagnostic inaccuracy when applying mainstream, western and Greek
norms to GA performance on tests of cognition, the following section discusses how the

CAMCOG and MMSE can still be usefully utilised with GA.

4.4.1 Discussion of the Utility of the CAMCOG and MMSE with GA

Although GA performed significantly lower than Gn on the CAMCOG and MMSE,
supplementary post hoc analyses indicated that the CAMCOG and MMSE are useful
screening tools for detecting cognitive impairment in GA, as GA obtained significantly

higher scores than Greek nationals with dementia (GD).
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Nevertheless, further investigation is warranted in this area by replicating findings and
investigating whether this pattern of performance between migrant groups and groups
from country of origin occurs in other CALD groups in Australia. Current findings also
indicated that new cut off scores will need to be developed for detecting impairment in
GA with the CAMCOG and MMSE. Given that in clinical settings where patients
presenting with early dementia are common and often represent a diagnostic dilemma, the
practical value of a screening test for dementia is its utility in early detection of this
condition. Hence cognitive screening instruments need to have acceptable sensitivity so
that individuals with impaired cognition can be identified and appropriately managed.
However, instruments must also have acceptable specificity so that individuals are not

incorrectly diagnosed as having dementia (Frank & Byrne, 2000).

Ideally, new cut off scores would be developed by comparing healthy GA to demented
GA and examining the most appropriate score in terms of its specificity and sensitivity,
however this was beyond the scope of the current study. However, an approximate guide
until such research has been conducted is to consider modifying Gn cut off scores based
on the difference of means between the two groups. As there was a significant difference
between females and males on CAMCOG performance and that overall GA females
scored an average 17 points lower than Gn females, and GA males scored an average 8
points lower than Gn males on the CAMCOG. The cut off score for GA could be adjusted
at approximately 55 to 56 points for females, and at approximately 65 to 66 points for

males. In addition, given that GA participants scored an average of 3 points lower than

173



Chapter 4 Discussion

Gn participants on the MMSE, the cut off score for GA could be adjusted to

approximately 20/21.

The current study findings support the view that if tests are not standardised and norms
not obtained not only for different age ranges and different educational levels, but also for
cultural groups there is a risk that what is normal for one group might be interpreted as
pathological for another (Ardila, 1995). Whether the tests included in the current study
actually measure the intended cognitive functions in GA and CALD groups in general
remains an unanswered question. Nevertheless, the clinical neuropsychologist can be
aided by these estimated changes to the cut off scores to more accurately determine
whether acquired cognitive dysfunction is present when assessing GA and potentially
similar clients. The following section outlines some additional recommendations for a
culture centered practice that may be helpful in improving diagnostic accuracy in cross

cultural assessments and research.

4.5 Implications and Practical Recommendations for Culture Centered Practice

Cross cultural researchers encourage psychologists to be flexible when assessing
cognitive functioning in CALDI and that they consider the specific circumstances of each
client due to the heterogeneity of CALDI. It is proposed that, in general, country of
residence norms (that is western mainstream test norms) may be more appropriate in
acculturated clients with fluent English that are from a relatively higher educational or
occupational background rather than CALDI with low levels of literacy. It is

recommended that the client’s level of acculturation and the effect this level might have
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on cognitive test performance is clearly acknowledged (Olmedo, 1981; Lopez & Taussig,

1991).

Berry’s (1993) ecological approach to understanding cognition across cultures highlights
that the concept of culture is a dynamic one, where acculturation and other ecological
factors interact to influence observable behaviours and inferred characteristics. In many
ways older GA represent a cultural subgroup of GN due to their continuation of
traditional Greek values blended with their migrant experience. However, it is important
to note that there are individual variations within this group, in that some GA may have
been able to maintain their Greek language fluency and access to mass media for instance
by virtue of their employment, for instance male GA. Conversely, some GA may have
had the opportunity to improve their fluency in English and may be more comfortable
communicating in English rather than Greek. Awareness of such variations is important

in terms of tailoring the assessment process to assist with diagnostic accuracy.

Given that subsequent generations of GA have completed their formal schooling in
Australia and are proficient in English it is likely that they would have learned the
attributes which are assessed by Western cognitive measures, and hence Western tests
may be generally appropriate for assessing subsequent generations of GA. However,
given their bicultural heritage and cultural influence from previous GA generations it is
likely that some differences, for instance in interaction styles, would be noted in
comparison to individuals from the host culture. For example, Greeks tend to enjoy

discussing differing viewpoints to the extent that they may discourse just for the
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enjoyment of discourse rather than to achieve a conclusion on a topic per se. They can
also become fairly animated and may not adhere to conversational turn taking rules.
Additionally, Greeks tend to be uncomfortable when interacting in an impersonal manner

and may appear to be overly familiar when trying to establish rapport.

Although current methods and tests utilised in assessment of mainstream individuals may
be appropriate when utilised with subsequent generations of GA. However, given
Australia’s cultural diversity and diagnostic accuracy issues identified by the present
study, the application of current methods, tests and norms to older GA (and other
CALDI) is likely to require clarification with future studies. Hence, cut off scores from
tests normed in other countries may need to be investigated prior to being applied in

migrant groups in Australia.

Ardila (1995) argued that native well-trained members from the cultural group in
question should conduct cross cultural assessments as our own cultural experience
mitigates our ability to be objective about what is relevant and appropriate in another
culture. For instance, English speaking clinicians may not be aware whether the CALDI
has been educated with a rote learning style or with an analytical problem solving style.
English speaking clinicians may also not be able to ascertain whether test content, in
particular in the areas of history and literature are suitable for the client’s type of
education. Also they may not be aware of what are and are not acceptable standards of
behaviour in a different cultural group. Unfortunately at this point in time there simply

are not enough CALD neuropsychologists that have the knowledge or the means, to
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develop, norm, interpret, and administer tests appropriate to their culture. In addition,
given that it would be inequitable for English speaking neuropsychologists to withhold
neuropsychological service from CALD clients, in the interim a culture centered

approach needs to be considered.

The American Psychological Association (APA, 2002) developed guidelines on
multicultural practice for psychologists, which emphasise the need for a culture centered
approach. The guidelines state that in culture centered practice, psychologists recognize
that all individuals, including themselves, are influenced by different contexts and that
behaviour may be shaped by culture. The guidelines indicate that cultural experience may
be manifested in the expression of different belief systems and value sets among clients
and across age cohorts. Culture centered assessment strategies include respecting the
client’s boundaries by not using interpreters who are family members, authorities in the
community, or unskilled in the area of psychological practice (APA, 2002). As well as,
being aware of the limitations of standardized assessment instruments and diagnostic
methods (Constantine, 1998; Helms, 2002; Ridley, Hill, & Li, 1998, Ivey & Ivey, 1998;
Sue, 1998. Culture centered psychologists are also encouraged to have knowledge of a
test's reference population and possible limitations and reduced validity of the instrument
with other populations. When using standardized assessment tools and methods, culture
centered practitioners are instructed to exercise critical judgment (Sandoval, Frisby,
Geisinger, Scheuneman, & Ramos—Grenier, 1998). Culture centered psychologists are
also encouraged to focus on the validity of measures due to issues related to test bias, test

fairness, and culturally relevant and equivalent test constructs (APA, 1992; Arredondo,
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1999; Arredondo et al., 1996; Dana, 1998; Grieger & Ponterotto, 1995; Lopez, 1989;
Paniagua, 1994, 1998; Ponterotto, Casas, Suzuki, & Alexander, 1995; Samuda et al.,

1998).

Ardila (1995) argues that as our own cultural experience mitigates our objectivity
regarding what is culturally relevant in another culture, that CALD practitioners should
always be consulted if assessing a CALDI. Before formulating a diagnosis consultation
with another professional who comes from the same culture as the client, or who has
expert knowledge of the client’s culture, is considered a key component in a culture
centered practice. It is argued that this quality check concerning the plausibility of the
findings and recommendations provides a more unbiased and accurate assessment

(Samuda et al., 1998).

Cross cultural researchers also recommend ascertaining the client’s beliefs regarding
testing processes and what prior experience they have had with testing (Ponterotto, Casas,
Suzuki, & Alexander, 1995). For instance, they many not be motiyated to perform to the
best of their ability if they believe that the tests are socially or culturally biased. It has
also been reported that culturally diverse clients exhibit more anxiety during a test
situation, than mainstream clients, due to the unfamiliarity of the task. To lessen the
impact of this anxiety, it is recommended that the assessor takes time, albeit longer than
usual, to establish rapport and describe any assessment expectations to the client (Samuda

et al., 1998).
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Furthermore, where possible allow the client to complete practice items to improve
familiarity with assessment, task comprehension, task solution and test-wisenes. It is
thought that practice improves awareness regarding the need to balance speed and
accuracy during testing (Nell, 2000). In addition, clinical judgment is particularly
important in culturally centered practice. For instance, a neuropsychologist provided an
interesting example of an Italian client’s approach to a psychomotor task. When the task
was administered with the standardised test instructions the client’s approach was very
slow, which was in contrast to what had been observed clinically. When the clinician
changed the instructions so that they were culturally relevant, for instance the clinician
asked to client to imagine that in order to have dinner ready before the family arrived
home that the client needed to complete the task as quickly as possible, this led to a

significant improvement in psychomotor speed.

Although claiming that nonverbal tests are culture free is likely to be an erroneous
assumption because the examinee may be relying on internal language dialogue to solve
the problems presented, as well as that this claim assumes that culture does not mediate
task familiarity (Sodowsky, Gonzalez, & Kuo-Jackson 1998; cited in Samuda et. al.,
1998) when assessing CALDI it is appropriate to add ‘culture-reduced’ tests in the
assessment processes. Jensen (1980; cited in Ardila, 1995) proposed some criteria to
reduce culture loading in psychological tests. Given that language tests are more sensitive
to educational differences (Ardila, Ostrosky-Solis, Rosselli, & Gomez, 2000) in order to
reduce the cultural loading of assessment a testing session should include Performance

tests (instead of paper and pencil tasks), oral instructions (instead of written instructions),
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pictorial (instead of written), oral responses (instead of written responses), slower tests
(instead of speed tests), nonverbal content (instead of verbal content), nonscholastic skills
(such as procedural memory testing instead of recall of past-learnt information), and
solving everyday problems (instead of decontextualised abstract reasoning or specific

factual knowledge reasoning which are skills taught during formal schooling).

In regard to the diagnosis of dementia quite often, CALDI particularly those with low
education levels have tended to work in areas where they were required to execute
manual activities, such as farming, handcrafting and manual labour. Given that in AD
procedural memory (how to do things) is usually better preserved than declarative
memory (awareness of memories), when assessing AD in manual labourers, it is
recommended that procedural memory testing is included, and/or scales assessing the
ability to perform lifelong procedural working activities (Ardila, Ostrosky-Solis, Rosselli,

and Gomez, 2000).

Similarly, as standardised tests do not sample all forms of intelligence (Neisser, 1996) it
is recommended that consideration be given to everyday cognition or contextualised
cognition as this approach attempts to study cognition within the individual’s
sociocultural context. Well defined assessments of everyday cognition are considered to
include every day problems that are likely to have only a single correct answer, and the
inability to produce one correct answer could have serious maladaptive consequences
(Allaire & Marsiske, 2002). However, research on everyday cognition, or culturally

relevant cognition, is a relatively new field of enquiry. Until further research can
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elucidate the common threads of everyday cognition across situations modified
standardized tests of cognition are still considered to offer the best means possible of
assessing and diagnosing cognitive impairment in CALDI. However, it is emphasized
that a single test score must never be used to diagnose a CALDI, instead a comprehensive

approach must always be used (Segall, Dasen, Berry, & Poortinga, 1999).

In addition, assessment of cognitive decline in an older migrant needs to include clinical
interview, observations, the reports of significant others, and a formal assessment of
adaptive functioning. A formal assessment of adaptive functioning refers to criteria such
as those identified in the DSM or by the National Institute of Neurological and
Communicative Disorders and Stroke-Alzheimer's Disease and Related Disorders
Association. A recent report revealed that a formal assessment of adaptive functioning is
conducted by fewer than half of clinical psychologists providing neuropsychological
assessment (Dammers et al., 1995). Formal assessment of adaptive functioning assists the
culturally sensitive psychologist in determining whether cognitive test data reflect the
person’s actual level of functioning or possible test bias (Olmedo, 1981; Lopez &
Taussig, 1991). Moreover, as many researchers have noted, decisions about actual
cognitive decline (as used in dementia classification) ultimately require serial
assessments where a screening test can be used to document cognitive changes over time
(Shulman, 2000). Hence, reserving a formal diagnostic judgment until a review
assessment has been conducted to determine the stability of the client’s cognitive

functioning may assist in improving diagnostic accuracy in CALDIL.
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Psychologists are becoming increasingly aware that a CALDI assessed by cognitive tests
developed and normed by Western and educated societies may demonstrate a pattern of
“impairments” that has more to do with the cultural bias of the tests rather than a
cognitive disorder per se (Ogden, 2001). However, Artiola i Fortuny (2004) argues that
most clinicians lack awareness regarding cross cultural issues. Anecdotal evidence from
personal experiences within clinical health settings suggest that in general clinicians’
awareness regarding cross cultural issues may only be at a superficial level (i.e., at best
the awareness that an interpreter is required when assessing CALDI). Hence, it is this
author’s opinion that education regarding culture centered practice needs to be
systematically provided to health professionals in order to improve diagnostic accuracy

and avoid inappropriate treatment and outcome of CALDI.

4.6 Methodological Issues

Methodological differences that may possibly have influenced the findings of the current
study include differences in recruitment of participants and changes to test items.
Overseas researchers (Tsolaki, Fountoulakis, Chantzi, & Kazis, 2000; and Fountoulakis,
Tsolaki, Chantzi & Kazis, 2000) developed norms for the CAMCOG and MMSE based
on a combined sample consisting of healthy relatives of dementia patients and of non-
demented outpatients with a range of reportedly mild cognitive symptomatology due to
various neurological and psychiatric conditions (such as stroke and depression). The
overseas researchers argued that participants with mild cognitive symptomatology were
included in their studies in order to represent the diverse population presenting at a

memory clinic or in the second phase of a community study. However, given the possible
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confounding effects of neurological and psychiatric conditions on cognitive performance
the present study excluded participants with such conditions from recruitment and
purposely sought healthy, socially active, community dwelling individuals. Researchers
have suggested that failure to exclude preclinical dementia can make norms less sensitive
to detecting dementia by underestimating the mean and overestimating the variance and
effect of age (Sliwinski, Lipton, Buschke & Stewart, 1996; Marcopulos & McLain,
2003). Although a number of precautions were taken to exclude participants with possible
cognitive difficulties, given that GA participants were not independently assessed it is
possible that some of the participants may have been experiencing cognitive changes.
However, this was considered to be unlikely in the majority of cases as GA participants
were socially active and their responses on the GDS indicated minimal depressive
symptomatology, below the recommended cut off point for detecting depression in the
elderly Greek population. In addition, it seems unlikely that the current study would have
sampled so many cognitive impaired individuals given that base rates of dementia of
approximately 5% (Anthony & Aboraya, 1992) as well as the careful screening during

the clinical interview process for healthy and independently functioning participants.

Furthermore, given that the current study was specifically interested in cognitive
differences between healthy Gn and GA, it was decided to compare these samples, rather
than use the combined sample of Gn and GID as was conducted in the overseas studies.
Interestingly, although GID participants obtained slightly higher scores than GA
participants on CAMCOG and MMSE this difference was not significant. As such, GID

and GA performed comparably on CAMCOG and MMSE. This raises the possibility that
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if the overseas cut off scores were developed only with the Gn participants, this may lead
to a higher cut off score, and a greater number of GA participants being classed as
impaired. Additional participant differences include that the overseas researchers
excluded illiterate participants from their studies, whereas the current study included two
participants with little to no education, however, it is unlikely that these participants
performance would account for group differences. Although in both studies the
CAMCOG and MMSE were administered in Greek, some items were changed for
administration of these tests with the GA participants. However, the item changes were
minimal, and contained information more relevant and familiar to GA and therefore
would be considered easier for GA to obtain a correct answer. Overall, these
methodological differences between the current and overseas Greek studies are
considered to have made a negligible contribution to difference in performance by Gn

and GA.

4.7 Strengths and Limitations of the Present Study

Despite GA limited understanding of cognitive functioning research, clinical interview,
and attitude differences regarding test participation, the current study was able to recruit a
sufficient number of healthy community dwelling participants to conduct the required
statistical analysis. However, this study was somewhat limited by the way in which

education level was measured and lack of formal measure of acculturation.

Cross cultural researchers have indicated that reported years of education may not be an

accurate measure of educational achievement. This is due to differences in the quality of
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education owing to disrupted schooling, as well as, different teaching techniques. It has
also been noted that literacy abilities are acquired and maintained by individuals whilst
participating in socially organised activities with written language and that therefore
individual literacy is dependent upon social literacy (Scribner, 1984). Similarly, given
that fluency is a skill that requires exposure and constant practice it has been argued that
even individuals with high levels of linguistic skill can, without realising it, lose a
measure of fluency in their native tongue through a natural assimilation process that takes
place in the new country of residence (Artiola 1 Fortuny, 2004). Therefore, although Gn
and GA may have reported that they attained the same number of years of education, Gn
would have had more opportunity to maintain their acquired level of literacy in
comparison to GA. In addition, level of literacy and numeracy, rather than reported years
of education, are considered the best indicators of actual level of education. Hence, in
addition to reported years of education a limitation of the current study was that literacy
and numeracy levels were not identified in order to ascertain whether participants

reported years of education correlated with actual literacy and numeracy skills.

Understanding the level of acculturation of the individual is also important as culture
impacts on problem solving strategies and familiarity with test formats (Suzuki, Meller,
& Ponterotto, 1996). GA participants level of acculturation can be informally inferred by
their age, generational status, and self reported Greek and English level of fluency.
However, a formal assessment tool may have been useful to quantify the degree of
interaction with the Australian culture versus social involvement with members of the

Greek culture (Dana, 1993; Ponterotto & Casas, 1991).
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4.8 Future Research Directions

As with any new finding, current study findings have raised many more questions than
what the study was originally developed to investigate. Berry (1993) stated that at the
present time we have perhaps achieved an indigenous psychology in a few (mainly
Western) cultures, and we may have achieved some degree of comprehensive knowledge
about a few areas of cognitive functioning across a range of cultures (that is a universal
for the particular cognitive function), but we have clearly not achieved a fully universal
cognitive psychology. Although language competency is important in assessment for the
reasons outlined previously, however, without the appropriate diagnostic tools, language
competency may only be able to provide the clinician with a picture of the patient but
will not provide the clinician an objective means by which to diagnose the patient’s
difficulties (Artiola & Mullaney, 1998). Current study findings underscore the need for
well-designed studies examining the effects of the migrant experience on cognitive and
psychological functioning among GA and other CALD groups (Marcopulos, McLain &
Giuliano, 1997). In particular, the literature lacks studies examining the validity of
neuropsychological tests to diagnose pathological cognitive decline in GA. Current study
findings indicate that the application of cut-off scores based on normative data derived
from culturally different, higher functioning subjects, or from peers from country of
origin, is likely to contribute to over diagnosis of cognitive dysfunction, excessive
referral for more expensive and invasive neuromedical procedures, and unnecessarily
restrictive treatment or placement service recommendation (Marcopulos, McLain &

Giuliano, 1997). Hence, in order to improve diagnostic accuracy in GA and other migrant
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groups future research needs to be directed towards validating whether test norms from

the country of origin are applicable to migrant groups.

In addition to the normalisation of current basic neuropsychological instruments in
different cultural contexts cross cultural researchers highlight that cross cultural
neuropsychology is in need of addressing several key focal points of neglected research,
including the development of new neuropsychological instruments appropriate for
different cultural contexts. That is, not only translating tests but adapting or redeveloping
tests with culturally relevant tasks that assess the level of functioning in that particular
culture’s cognitive style. Further areas of future research include; the analysis of
educational factors and subcultural variations in relation to test performance; the analysis
of cognitive disturbances in cases of brain pathology in different cultural and educational
contexts; the investigation of commonality in neuropsychological performance among
CALD groups; and the analysis of CALDI organisation of cognitive abilities (Ardila,

1995; Manly & Jacobs, 2002; Kim, 2000).

4.9 Conclusion

Given that “we are still far from a scientific understanding of the manner in which people
from different cultures process the same information” (Kendall et al., 1988, p. 328 cited
in Nell, 2000, p. 56) norms for performance in a sufficiently broad array of
neuropsychological tests and an extended analysis of cognitive disturbances in different
cultural and ecological contexts are necessary for us to understand and serve the

neuropsychological needs of all of our clients (Ardila, 1995). The combination of cultural
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differences in clinical interview participation, attitudes, beliefs and test taking behaviours,
lack of materials in languages other than English and lack of normative information for
populations with low levels of education and migrant groups renders neuropsychological
assessment quite challenging (Artiola i Fortuny, 2004). Although some researchers argue
that neuropsychology has been slow to recognize the need for culturally sensitive
assessment (Nell, 1999). It is hoped that by investigating the differential impact of
historical, economic, and sociopolitical forces on individuals' behaviour and perceptions,
that psychology will continue to develop a deeper knowledge and awareness of race and
ethnicity in psychological constructs (APA, 2002). It is anticipated that, with this
increased knowledge base and effectiveness of applications that culture centered

psychological practice will continue to evolve.

The movement toward culturally skillful assessment is based on the notion that no
existing standardised tests are culture-free, but are rather culture-reduced. Any test
designed and developed for use by mainstream, middle-class individuals will have
information, language, or format biases. These tests may also have structural
characteristics that require cognitive processes unfamiliar to some cultures. Thus, several
methods for using existing assessment instruments have been suggested. Assessors of the
culturally diverse individuals have an ethical and professional obligation to ensure that
every effort has been made to make the assessment process as culture-free as possible by
(a) developing a philosophy that a low score may be attributable to cultural difference
rather than a deficit; (b) adopting practices designed to use tests in such a way as to

maximize their validity; (c) realising that assessment practices require not just sensitivity
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and knowledge of a client’s cultural background, but also the skill to ascertain the impact
of this background on test performance; (d) committing to change traditional modes of

assessment; and (e) using existing measures of cognitive ability in culturally appropriate

ways.

Cognitive test performance differences between GA and Gn are thought to be due to
different socialization experiences, different exposure to Greek, differences in GA ability
to maintain linguistic skills, and due to acculturation factors from exposure to the
Australian culture. In conclusion, the present study represents an effort to provide
clinicians with data designed to assist in the clinical decision making process by
improving the psychometric characterisation of performances by Hellenic diaspora when
utilising the CAMCOG and MMSE. Further work in this area focusing on expanding the
normative data available for use with GA is essential as a first step in addressing the need

for appropriate neuropsychological methods for use with GA.
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I'evikég minpogopicc- background information

EPQTHZH

OTNAN

Kwdikdg acBevoig (survey #)

Ovopotendvouo (name)
AwevBuvon/Post Code (address)

(1-5)

Kpdérog yevvnoeig
(country of birth)

(6-12)

nuepounvia. €16ddov otV
Avotpaiia
(date of entry in Australia)

(13-18)

Hyepopvio-svvertebleens

(20-25) r

s .

(26-27) '

Eéf,ewowcé Kévtpo
(study site)

1 participants home
2 other

(28)

Hpepounvia yevvioemg
(DOB)

(30-35)

HXxlo katd v cuvévienén
(age)

(36-38)

dvro (sex)

(male)

dppev

(female)

oniv

39)

Owoyevelnkn Katdotaon (Topviy)

(current marital status)

(single) aVOTAVOPOC-T|

(married)

TAVTPEUEVOG-T|

(divorced)

olevypévoc-n

(separated)

o drdoTaon

DN AW —

(widowed)

Xpog-a

(40)

Kupio Anacydinon

(kataypbyte akpiPic ™ o ™G
gpyociog)

(main occupation — precise nature of
job)

(41)

Column 42-44 code as 9, 99 or 999

KATATPAYTE TO XPONO ENAPZHE THEZ ZYNENTEYZHZ

(45-48)

Rating of spoken skills

Greek

poor moderate good

English

poor moderate good
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Section A:

Interview with participant

Each question should be asked as written, although additional probing may sometimes be
necessary to clarify inadequate answers.

Note that sub-headings are not intended to relate to specific diagnostic entities.

ALL ITEMS MUST BE CODED

CODING:

OEV EEPW/OEV UTOAVTM..eeneeverreeeeneaeenn s g8, 88 1 888
dev €yve 1) epmtnony/ not applicable...9, 99 1 999
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TMHMA 1. EpoTiceig aQopovGES TV TUPOVGU KUTAGTUGT].

(present state)

omit swetd 1
14. [T6cwv etdv fioactov ota Tekevtaia cag yevibia Adboc O
cwotd 1

5 : z s 5 : r8os 8
omit swes 1

8
9
8
9
g

9

(49)

(30)

(51)

gdv 1 nhkio e copemvel axpiBdg pe v nuepounvia Kat QAIVETOL VO OVOPEPETOL OTA
emdueva YEVEOML, Ve S1EVKPIVIGTEL HE TEPUTEP® EPOTNOELG. (if referring to next b’day

clarify by further qns)

[[IPOXQPHETE ETHN EZETAZH TON I'NQETIKQN AEITOYPI'ION EAN AYO

ATIO TIT TTAPATIANQ EPQTHEEIZ AITANTHOOYN AAGOL.]

[if any 2 of the above are wrong skip to Section B]

16. Ilocwv etdv Moacte Otav ém
TELELDOATE TO GYOAELD; (years)
17. xévate Tapamdve ‘Em

(years)
Toyate TEPATEP® EMUOPPOONG N (none)

exkmoidevong PHETd To oYOorEl0;

(Mavemotiuo, Texvua Zyokn 1
GAro)

Av v, oo xpovia,;

Apprentiship vs work experience

xaBopiore: Stnpéote da dV0 1 e
AN KaTGAAN A0 aplOuod v
gkmaidgvon part-iime

(divide by 2 for part time)

VOGOKOUELD Ypovinv
nadncemv
oixo gvynplog
o€ 1WTIKO YDOPO-
eEpTNHEVOS
dovio
pe Tov/TNy cuLuYo aveEaptniol
ue ovyyeveic/eiloug aveEapTnTog
névog kat aveEapTnTog

18. [To® Leite Tdpa;

00

ANV R WD — O

88
99

88
99

(52-
53)

(54-
55)

(56)
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Agurrovpyia TV ayyelov Tov yKeQdiov
- cerebrovascular function

Topa bo noeha vo cag kv pepikéc epoTACELS Yia TV vyeio cog [Kkat yio OTIONTOTE
TPOPANHOTO OXETIKG ' aLTV].

19. Excte cvyvd novokepdlovg; optfoméviac 0 8
(omolovdnmote €idovg) > om0 pic popd efdopadwiong. 1 9 (57)
20. Awbdveote cvyvd (arddec; dpnomdvic 0 8

> omd pla eopd eBdopadiaiog 1 9 (58)
21 . Awobaveote aotdBew/pia tdon va oOppnonbvie 0 8
TECETE KATW; > amd pia opd efdopadiaiog 1 9 (59)
(tendency to fall?)
22. Eiyate moté advvapio, Suokoria pe my opp 0 8
opa, ™ pvAun 1 v 0pact| cag N onola von 1 9 (60)
VIOYDPMOE;
(difficulty with speech, memory, vision,
which got better?)

“Y7nvog - sleep
23. Eiyote tdpa teAevTaia duokoiia va o 0 8
Gag APEL O VTITVOG; von ] 9 (61)
24. Kavete thpo. TEALLTAIN 0voLY0 HTIIVO oy 8
(1) Evmvdte TOAAEC POPES KUTA TN didpKeLa var 1 9 (62)
™G VOYTaG;
(not due to physical problems)

25. 'Exetl ahhGEEL 0 TOTOG TOL VTVOL GUG o 0
®ote vo Eumvate vopic To Tpoil Kot va un pepikéc eopég 1 8
umopeite va Eavaxowundeite; Tig TepLocOTEPEs PopeG 2 9 (63)
(or sleep mapamdvm?) (tovAdyiotov 2 wpeg vawpitepa
(code early morning waking if 2 hrs earlier aré 1o advnbeg )

than usual)
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Kota@hintua) ovaBeon — depressed mood

26. Exete ydoel  8140e01| oag Yo ¢aynto 1
TPOTE TOAD TEPLGGHTEPO AT’ OTL GLVTIOWG;

27. Exete yaoet 1| Parer kihd Toug tedevtaiong £Et
Wive;
(specify)

28. AwoBdveote cuyva EArely

dpactnprétTnTa 1 advvapio va KAVETE Tig
VIOYPEDOES GaC?

(less confident/able to cope)

avtomemoifnong 1 advvapia va avianokpdeite
OTIC VTLOYPEDCELG OUG;

29. Aobdveote peyalvtepn dvokohio vo Thpete
amo@aoelg o’ OTL TaAaldTEPQ;

30.Eycte ydoet 10 evApEPOV GG 1| TNV
EUYOPICTNOT OYETIKG PE TPAYHATO TTOV KAVOTE
TOAQLOTEPQ;

31. AwBdveote ot TOpa TEEVTALN EYETE XAOEL
TV EVEPYNTIKOTHTA o0g Kot efvat SueKOAITEPO Yio
060G VO KAVETE OKOHO KOl QA TTPayLLOTO,

32. [Ipotudte va. Lévete novo/n/c oag Tdpa
TeAsLTO,

33. Bpickete Mo §H6KOAO TO VA GUYKEVTPWOEiTE
TeEAELTOLQ; '

34. AicBaveote 4T AGTE O APYE OO TO
cuvnopévo Yy 60,

35. Yrapyoov GTiyuég OV 1) GKEYT C0G £ivar TOAD
o apyR art' 6Tt cVVNBWG;

36. AoBdveote KaBdLov Avan I arehmioio;
(sad or miserable?)

o
HEPLKES QOPES
TIG TEPIOCOTEPEG POPEC

oxt
Huepny odharyty
peydAn ahiayn

o
vat

on
val

oL
HepEg POPES
TIG TEPLOCOTEPES POPEC

oL
Vo

o
vat
o
vouu
o
Vo
o
Vo
ox

HEPIKES POPES
I TEPLOCOTEPEG POPEG

N — O

—_—

av dev gppavifovtal KaTabAmTIKG oToYEL , TAPOAEIYTE TIG EPWTNOELS 37-42 xou
kodwonotiote 999 1 9 (if not depressed skip gns 37-42, code 9)

9 (64)

o0

9 (65)

o0

9 (66)

o0

9 (67)

o0

9 (68)

o0

9 (69)

o0

9 (70)

x®R

9 (71)

9 (72)

9 (73)

x®R

9 (74)
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3711600 xapd achdveste 101,

(kwdkomomote TNV ardvinomn "tavta”
(always)wg 998)

38. Yrdapye kavévag Aoyog e&artiog Tov omoiov
a1004vVEGTE GTEVOYDPLAL;
av "val" kabopiote
(specify if yes)
01 emavordPete ta avrikeipeva 1-5
(repeat col. 1-5)

39. H otevoydpro avtn gival "dopopetikn” and 1o
ovvnoiouévo cag aioOnpa Aomng;
(different from usual feeling of sadness?)

40. Otov giote homnuévog umopel tinota va oag
YOLPOTIOINOEL,
(anything to cheer up?)

41. Yrdapyet kamowo daitepn Gpa Tng NULEPUS TOV
auTd elval epoOTEPO;

42. Mropei va gufdvovtar dAlot GvBpwmot yio Ta
TPOPAMLOTE GOC;
(blame others?)

43 AoBaveote dypnotog i évoyog; Exete Toyers
Y10 TPdypoTa 1) TPAEEL TOL KAVOTE 6TO TOPERBOV;
(worthless or guilty?)

4. Tlog acBGveste Yoo To LEAAOV GO,

43. AoBdveote pepiés popés 6t m Lon oag dev
gxer vomua; Aev a&ilel kaveig vo. Cet;

av "oxt" mapoeiyte TNV £pGTNON 46 Kol KOSKOTOMOTE 9
(if no, skip qn 46)

46 Eycte aic00vOei 1600 doynua mov o OEhate
va,

tekeiovay dha; (ovToKTOVIKY d1d6eon)

ddprew (unvec)

oL
an®Aeln/Bdvatog
Ao

oyl
Vo

o
vaol

oxt
vat (Yo tpot)

o
vail

oy
HEPUKES POPEG
TIg TEPLOCOTEPESG POPES

adidpopa, BeTikd

amaiolddosa
(xo.podpEVOG) ,

oy

Vo

oy

HEPIKES POPEG
emipovog Weaopog
AmOTELPO, CVTOKTOVIOG

—_—

— O

w N — O

888
999 (75-77)

8
9 (78)

(79-80)

8
9 (6)

(o o]

9 (7)

]

9 (®)

]

9 O

]

9 (10)

[oo]

9 (11)

(o]

9 (12)

o<}

9 (13)



file:///ir/veq

Avnovyia, / Ay&)g — wWorry/anxiety

47. AwoBaveote peyadvTepn éviacn kat avnovyie an' 6t ovvieg op 0 8
Yoo aonpavTo Tpdypota; (tense and worry) vor ] 9 (14)
48 .Eiote nepiocdtepo svaicOntog (evepediotog) tehevtaia; (m.y Sev op 0 8
avéxeote To B6pvPo) vai 1 9 (15)
49. YmipEav otiyués thpa tekevtaia mov aicBovofkote LEYAAO o 0 8
Gyxog M poPropévog; (anxious or frightened) vat 1 9 (16)
50. Ymp&av otiypég tekevtaio mov aicfavirjkate meGUEVOG 1) O o 0 8
COUOTIKA KAAG .Y XTonovoe duvatd 1 kapdid cag 1 18phvate; vor ] 9 (17)
(anxious and physically unwell)
31. Yrépyovv cuyKekpyléveg KaTOOTAGELS TOV G0G TPOKUAOVV o 0 8
wiaitepo dyyxog m.y To va Pyaivete pdévog amd to omity, o va VoL 1 9 (18)
umaivete péca o€ YEUATA KATACTNUATA;
KaBopiote (specify)
32. Exete kplogig poBov 1) mavikod dtav arsddveste 6t Ho o 0 8
KOTAPPEVGETE 1) OTL Ba (AGETE TOV EAEYXO TOL EAVTOV GO, il 1 9 (19)
(collapse or lose control of yourself?)
av ot anavtioelg oTig 51 kot 52 eivat apvnticég maporeiyte v epdinon 53 kail kwdikonomote 999
if no positive responses to questions 51 and 52 skip 53 and code 999
33. T1600 xoupd £xete avTd o TPOPATpaTa; OGPKELD  ........ 888
OE HTVEG 999 (20-22)

KaOnpepivéc opactnprotnreg — everyday activities
Topa 6a H0era va cog pOTAGCH TOGO KAAN TO. KATAPEPVETE PE PHEPIKEG ATAEG
dPAGTNPLOTNTEG
54. Xpewothiikate kaBorov Thpa TerevTaio Bondewa yo va op 0 8
eAéyEete T pEGTA GAC 0T IKPE WDOVIO, var 19 (23)

600V aopd 10 £Hdep0 LUKPOV YPIUATIKOV TOTOV;
(small amounts of money)
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53. Exete duoxolieg otig Sovieieg Tov omrtio;

, , e oxt
OKWIKEG AoXOMiEG Ty 6T0 Vo QTIGEETE Eva GATLAVL Kopé; Vil 8
(household tasks) givar advvaro 9 (24)
56. 'E),(g'cg dvokohieg OTO KOTOVPEDL 1| TPOG VEPOD Gag; oyt
oTOV £LEYXO TNG 0VPOJOYOV KVOTEDG GaC; HePEC popéc Bpéyeton 8
ouyva Ppéxeton 9 (25)
:57. In. opinion of interviewer is .failure due to physical oyl OPOTIKSG 8
}mpe.dlment (eg stroke) as distinct from cognitive &V HEPEL COUATIKO 9 (26)
impairment? (partly physical)
e&'ohorknpov copatikd
If no impairment, score 9 (entirely physical)
Katd tn yvoun tov e£€Taoth] gival 1 avendpKelol CUVETELD COUOTIKOD
npoPAnpatog Ty EYKEQUAIKS EMEIGO010, PEVUOTOEBNG  apdpitig
aveEapTnTou  amd TNV AVEMGPKEWL TOV  AVOTEPWV  VONTIKGV
AELTOLPYIDV;
Mwijpun - memory
38. ‘Exete x000A0v dSvoKOMIEG e TN PVALN GOG; op 0 8
var 1 9 (27)
39. Zexvate 10 pépog mov aPNoaTe TPAYLOTY, TEPLOCOTEPO Omd Tadodtepa; Oy 0 8
vau 1 9 (28)
60.Zcyvite To ovOpaTa TOV GTEVOV 060G OIA®V 1| CLYYEVGV; b 0 8
vai 1 9 (29)
61. Eyete moté y00el o yertovid oog; oL 8
vai 1 9 (30)
Av dev vmbpyer dvaxolio ue t uviun (epwt. 58-61) mapodeiyte tis epwtioeis 62-64 kou kwdikoromjare 999
7 9. if no problem with memory, qn 58-61, skip qn 62-64 and code 9
62. [161e Gpyioav ovTég 01 SVCKOALEG; dudpkela o€ PNVES ... 888
999 (31-33)
63. H évapén tav Eaevikn; 0Ta5l(}KT’1 0 8
(come on suddenly) apvide 19 (34)
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64. Beltobnke 1) emdewvmbnke and 1618 MOV GPYLCE; BehtidOnke 0

(has it become better or worse since it started?) emodevddnke 1 8

otofepd 2 9 (39)

I'evikn] vonTikng Xslrongyia — general mental functioning

65. MiAGte n oKEQTESTE Y100 TO TOPEMDOV TEPIGGOTEPO O 6TL Yo T Tpdopata Oxt O 8
yeyovota; vair 1 9 (36)
‘Exete TV TAOT VO OKEPTEGTE KaL VO JLIAGTE

(tend to)

66. Otav wildte a160dvecte Suokorio 610 va Bpeite T AéEn mod BéleTe (R) op O 8
UEPLKEG POPEC YpMoLomoteite MBog AEEN; var 1 9 (37)

Av dev vmépyer dvokerrovpyia (epdtnon 66)_mapalelyte ™y epddtnon 67 kar kwdikomoriate 999
if no difficulty in qn 66 omit qn 67 and code 999

67. I16c0ov xopd £xete 0VTA To TPOPAARATY, didpkela o€ PHVES  ........ 888
999 (38-40)

Iapavoikd kat arha yoyoTika ctoyyeia — paranoid and other
psychotic features

[Mepikég epartiiocic mov a@opovv thv @ukétnta (friendliness) tov yeirévov ka
ALV, gival pio (PRGLUN EL6A YWY TPV KAVETE EPAOTAGELS TOV CKOTEVOLY Vd
armokoivyovv ca@t] (definite) yoyomaboloyia (pathology). }

ILy Ta mare KaAd pe TOVG PEITOVES GAG 1] EYETE OVOCKOAIESS

68. Eiyate moté Ty sumeipio va aKoVGETE POVEG TOV op O 8
dAlot GvBpwmot dev dxovyav; vor 1 9 (@41
(establish presence or absence of hallucinations and
specify content) didpkelo og pNveg ... 888
kabopiote mapovoia it arovaio Tapaiocfnoewy Kal 999 (42-44)
TEPIEYOUEVO
69. Eiyote moté v guneipio tov va deite Sapopa o 0 8
TPAyHaTa TOV GAAOL AvBpTOoL O)L; Vo 1 9 (45
(establish presence or absence of hallucinations and
specify content) didpkeio, o€ PVeg ... 888

999 (46-48)
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70. TIotevate oté 6T oL GvOpOROL GaC
no.pakorovBody 1 cag Katackorevovy 1 "cog
oka@povv 1o Adkko";

7). Exete moté aucBavlei 6T oag 6tévouy pumviopato
oo TV TNAEO6PACT, T0 PudIOPWVO KTA, 1 6TL TO Ghua
oog eEAEYyeTOL o KATL EEVO;

72. NiBete Tinote 10 MEPiepyo OYETIKA HE TO OO
60G;

(establish presence or absence of hypochondrial or
nihilistic delusions)

kabBopiore mapoveia 1 arovaia VIOYOVIPLAKDVY 1

UNOEVIOTIKWOV TOPAANPHTIKDV 10DV
Av Sy1 mapadeiyte v epwytnon 73 kou kwdikomwomjote 9

If no skip qn 73 and code 9

73. Nuboate moté copatikf tolammpio 9

nopéuPacn;

(bodily harassment or interference?)

(establish presence or absence of illusory sexual or
other interference)

kafopiote mapovoia 1 Gy TaPalnpnTiK®OV 6eEOVAlIKDY
N dAlwv moapeufacewv

o
vl

dubpKewt o8 prveg
oL
vat
d1dpKeln o€ Pfveg
ot
vat

dbpreln o€ pPAve

oL
vol

dbdprewr o€ pfveg

TMHMA II: Epotijocic mov agopovv 10 Taidld L6TOPIKO

— past history

Tohpa 6a n6era va oag KAve LEPIKES EPMTNOELS YO TNV VYEIR GOG KATE TO TAPEADOV.

M. Eixate noté 1 oag eine moté y1atpds 6T
TPOVCLACATE

- Kapdiaxn tpocsBolrn, ard TV kapdid;
ENPPaYHL;

(heart attack)

13. Eiyote moté 1) oog eine moté yiatpdg OTL €xete
VEPTOAOT);

- YN mieon anod aipa;

- high blood pressure/hypertension

oy
éva
dvo
>2

oxL
val

8

9 (49)
888

999 (50-52)
8

9 (53)
888

999 (54-56)
8

9 (57)
888

999 (58-60)
8

9 (61)
888

999 (62-64)
0

1
2 8
39 (65)
0 8

1 9 (66)
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76. Log eine moté koveic Yotpdg 6T Exete
EYKEPAALKO emercddL0;
(stroke)

77. Eiyate noté cofapd YTumfoEL 6TO KEQPAAL, MOOTE VoL
yaoete yu Atyo Tig aonoeig oag; (kabopiote nhikio)
(specify age/s)

78. [Mapovoidcate Toté onacpovs;, (kabopiote nhikia

evapEemg)
(fits , specify age of onset)

oyt
Eva
)
>2
o
éva
dvo
>2

oL

LOVO GE oK

nAwia

Kotd T0 Tapehbov
OLVEXDG MG OTHEPT

Topa 8a 110gha va cog pOTHG® Yix TIg 6LVIIOEIEG 6UC GYETIKE PE TO TOTO KAl TO

KATVIGPLAL.
79. Konvilote 0T moA0, ag modue ndvew and 20 torydpo v
NUEP Y10 TAVD Ao Eva YPOVO;

80. ITivete f) mivate TOTE AAKOOAOVYA TOTE OTWG UTVPA, KPUGL 1)
Toimovpo;

[16co nivate cuvOwg;,  onueiwate "vai” yia kabnuepivy
xatavalwon 10 povédwv eni ypovo o efidoudowy.

(1 povada=10 ypau. alkodl (wepimov 550 ypoy pumipag, 1 motnp
Kpaoi ¥ pia pepioa tairovpo)

81. [Tiotevete 6T mivate TOAD;
vanp&ate TOTE PEYAAOG TOTNG;

82. Zac dnuiovpynoe moté coPapd poPriuota 10 TOTO OTWG TO
v Y&oeTe TN SOVAELG GOG 1) KATE TNV 061 YNoT;

83. Maipvate TOTE PapULAKA T VAPKOTIKG Ta. OOL0, dEV
UTOPOVCUTE VU OTANATI|OETE,

.y, BapPrrovpikd yia va kowunBeite N ap@eTapnives Yo va a
Bydhete mépa; (kabopiote dAla) (specify others)

o
val

oyl
vat

oy
ol

oyl
vat

oxt
NPELOTIKA
VIIVOTIKE
BapPrrovpika
dleyepTiKd
ara

W N — O LN = O

WM == O

D W= O
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84. Ocwpeite Tov a1 GOC vELPIKD dTOpO;
Katayp&yte Tnv andvinon, record answer

ot O
vau 1
85. Enpavicate moté kamola yoyikt| 1) vevporoyiky Satapayn oxx O
Kot xpelootirate Oeponeia; 1 enecodo0 1
(katayphyte apOpd ene1codiov Kot GAleg oYETIKEG 2 gnewcddin 2
TANPOPOPiEC) 3 emecédn 3
emotional or nervous illness requiring treatment? 4 ensicodo 4
Record number of episodes 5 enelod 5
Record any relevant info 6 enelcodia 6
>6 gne1cod. 7
Meivate kaBOA0V GTO VOGOKOUELD;
av "vou'' Kotoypayte TOTE Kol TOL o 0
were you hospitalised? var 1
When and where
TMHMA I1I: Ep®t)oelg Tov apopovv TO OIKOYEVEWUKO LOTOPLKO
- family history
Tapa Ba 1j0cia va 6ag Kave pePIKES EPWTHOEIS YIA TV OIKOYEVELD GAS  (repeat col. 1-5)
86. I16c0v¢ y0v¢ £xete; (CwvTovods 1y vexpolg ) apOude ... 88
kavéva 00 99
87. I160ec kOpeg €xete; (Covtovég 1) vekpéq) aplOpog ... 88
kapd 00 99
88. 116c0vg adedpovg éxete; (Covtavoig 1 vekpolg ) APLOUOC .o 88
kavévae 00 99
89. I1ooec udehpéc éxete; (Covtavég 1 VEKPEQ) apOpOS e 88
xapd 00 99
90. IToio O€om éxeTe OTNV OIKOYEVELR; KMOIKOTOOTE: Béon ... 88
ueyadvrepog 01, devtepog 02 KTA 99
Mo 10 KaTOTEpo KaTaypayTe TNV KAADTEPT EKTIHNON
For the following, record the best estimate. ,
91. Eivar i) uneépa oag {ovravy; , nhm(} ------ 8838
[Tocwv etdv elvar; oy Lovtavry 000 999
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92. (Av dev givar Lovravi) TTepimov ndcwv eTdv HTav 1 nie ... 888

puntépa oog dtav nEbove; Covrovy 000 999 (19-21)
93. Eivar Lovtavdg o matépac 6og; naia ... 888
Av var TOcwV €TAOV £ivat; oyt Cwvravog 000 999 (22-24)
9. (Av dev eivan {oovtavdg ) [Tocwv e1dv mepinov ftav o nakio ... 888
TaTéEPAC oog 6Tav TEBOVE; Coviavég 000 999 (25-27)

Record in the appropriate brackets the number of affected relatives. Explain

diseases if necessary. Kaotaypayte ong napevBicaig tov apiBpd tov TPOSREBINHEVOV GUYYEVGY EREENYROTE TIC
acféveleg av eival amapaitnTo

Have any of your relatives by blood had special difficulty with memory or got very
confused, and had to go into an institution because they couldn't look after themselves
-Exere waBolov cvyyeveis ef aipatog mov va £yovv mpoPripota pvipng W va civar
GUYKEYVPEVOL 1| va £Y0UV prel o idpupa emedn dev propoveav va @povricouv Tov £auTd
T0VG;
95. Zuyyeveic yévoug Bnhvko: pntépa, adedpéc (), kopeg () apBudc ... 88

kapg 00 99 (28-29)

96.Zvyyeveig yévoug apoevikob: motépag, adedpot (), yrot () aplOudg ... 88
kavévag 00 99 (30-31)

- heart attack or die suddenly and unexpectedly
-Epgavice kavévog amd tovg cvyyeveis oag kapdwki| mposBorn 1 nédave andropa;npocdoxnta;)
97. Zvyyeveic yévoug Onhukol: puntépa, adelpéc (), kopeg () apludg ... 88
ko 00 99 (32-33)

98. Zuyyeveic yévoug apoevikol: natépac, adshool (), yor () aplOpog ... 88
kavévag 00 99 (34-35)

- stroke or sudden weakness or speech difficulty
-Epgavioe kavévac and toug cuyyeveic oag eyKe@aiikd enelcddto 1 Eapvikn advvapia i
dvokodria otV opkic;
99. Zuyyeveic yévoug Onhvkov: puntépa, aderoéc (), kopeg () apOpuoc ... 88
kaug 00 99 (3-37)

100. Zvyyeveic yévoug apoevikoD: natépag, aderpot (), yror () aplOudg ... 88
kavévag 00 99 (38-39)

- high blood pressure -Eiye xavévag and Tovg GVYYEVEIG GAG VYNAT 0pTNPWKT TiEST;
101, Zvyyeveic yévoug OmAvkol: untépa, adedpés (), k6peg () aplOpde ... 88
kaud 00 99 (40-41)
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102. Zvyyeveig yévoug apoevicod: matépoc, aderpoi ( ), yot () apOUSE ... 88
Kavévag 00 99 (42-43)

- diabetes -Eiye xavévag and toug cuyyeveig o0G oaxyap®dn dwphm;
103. Zuyyeveis yévoug Onhokod: untépa, adehoéc (), képeg () apuoe ...
kopa 00 88  (44-45)

99
104. Zvyyeveig yévoug apoevikon: matépac, aderpoi (), you () aplpdéc ...

kavévag 00 88 (46-47)

99
103. O e&etaldpevog; o 0 8

vor 1 9 (48

-Eixe xovévag and tovg ovyyeveig cag véoo tov Parkinson Snadt pOUo 1 Kapmovprdley,
(Svoxopyic)

106. Zvyyeveig yévoug Onuicod: untépa, adehpéc ( ), K6peg () apBude
koud 00 89 (49-50)

107. Zvyyeveig yévoug apoevikov: mtatépog, aderpoi (), yrot () aptfuog ... 88
kavévag 00 99 (51-52)

108. O eEetaldpevoc; op 0 8
val 1 9 (53)

-Eixe kavévag amd Toug cuyyeveig oag madi pe vontiky kabvstépnon 1 cvvépouo Down;

(kaBvaTnprouevog)
Karaypayre tov apiBud twv atduwv wov Eyovy éva # neploodtepa maidid ue o. Down.
109. Zuyyeveic yévoug Bnhvkov: puntépa, adedpsc (), kopeg () ApBude ... 88
kauw 00 89 (54-55)
110. Zvyyeveic yévoug apoevicod: matépac, aderoi (), yrot () aplOpode ... 88
Kavévag 00 99 (56-57)
111. O e&etaldpevoc; obp 0 8

val 1 9 (58)

- leukaemia -Enaocye xaveic and v owkoyéveld cog and Asvyouuio;
112. Zvyyeveic yévovg Oniviov: untépa, adedpés (), kopeg () ApOuoe ... 88
kop 00 89 (59-60)

113. Zvyyeveic yévouc apoevikod: natépag, adekpoi (), yrou () apOpodg ... 88
kavévac 00 99 (61-62)
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114. O e&etalduevog;

o0

op 0
var 1 9 (63)

- cancer -Enocye xaveig amd v o1koyéveld oag amd Kapkivo;
113, Zvyyeveic yévoug Onhvkov: untépa, adedpés (), kopeg () ApBudg ...
koape 00 88 (64-65)

89
116. Zuyyeveig yévoug apoevikol: motépac, aderpoi (), yrot () ap1Budg

kavévag 00 88 (66-67)

117. O e€etalouevog; ope 0 8
Vo 1 9 (68)

koBopiote €100G (type of CANCer) .........cc.c.cocvviiiiicieieiiiee (69)

- emotional or nervous illness requiring treatment
“Enaoye kavelg and tnv otkoyéveid cog and Yuylatpikt 1) veuporoyikt] acBiveln Hote va
ypeWoTKe Bepameia;

118, Zuyyeveic yévoug Onivkot: untépa, aderpéc (), k6peg () ApOpog ...
kod 00 88 (70-71)

119. Zvyyeveic yévoug apoevikot: matépag, aderpoi (), yot () apopog ...
kavévag 00 88 (72-73)

kabopiote eidog (specify type of nervous illness)...............c...ccoioiiiiinii (74)

03 (79-80)
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MEPOX B.

E&étaon TOV YVOGTIKOV AEITOVPYLOV
- Cognitive Examination

[Mpw va Eexwnoete, PePaunbdeite 6t1 €xete Ta
napokate poll cog:

Inuewpatdplo - blank A4 sheet of paper

L1oAd - pencil

poAdL 1| xpovOueTpO - stopwatch

T0 £YXEWPIO0 pe TIg EIKOVEG - booklet

éva axeho - envelope

éva. peydro vopopa (my mEVNVTAPIKO) Kot
éva wikpod (my téAnpo) — 5 and 50 cents
Avtd to pépog meprapPdver ko to 19
avrikeipevo oo MMSE (Mini Mental State
Examination Twv Folstein et al 1975). Mepuch
and avtd oAAd Oxr Sha YpMGUYLEdOVLY CTOV
vmohoyiopd g emidoong oto Cambridge
Cognitive Examination (CAMCOG).

- Booklet

- Pencil

- Stopwatch

- Blank sheet of A4 paper
- Envelope

- 5 and 50 cents

- speak slowly and clearly

Etvar onpaviikd va pihdre apyd ko kabopd. Av o
egetalopevog defyver va pnv dxovee M| kotdAaPe tnv
ePAOTNOT|, EXAVAAAPETE TNV £KTOG AV TO OVTIKEIEVO 0VTO
€WK amayopeveTal va. emavaAnQoei.

MH AIOPOGQNETE TON EEETAZOMENO AN AQXEI
AA®OX AITANTHXH.

Inueuvote acvvibioteg amavtioelg Kabhg xar Thv
avakAnern emmAfov TV J0BEVI®MV AVTIKEWEVOV TTPOG
avaKAnom.

KQAIKOIIOIHZH: Avtd 1o pépog dapéper amd ta dAia
tunpote Tov CAMDEX oto 611 6tav o1 e&gtalduevor dev
Eépovv N} apvodvton va araviioovy Babporoyodvial pe
0. Otav onueubdoete 9 M 99 kabopiote ywati ) epdTNON dev
£yve.

- if the subject appears not to have heard or understood, repeat the question,
(unless item specifically prohibits repetition)

- DO NOT CORRECT IF A WRONG ANSWER IS GIVEN

- make a note of any unusual responses including extra memory items recalled

- Coding: subject’s who don’t know, refuse to answer or give a silly answer are
given a score of 0 which equals an incorrect answer, where a score of 9 or 99
is given indicate why the question was not asked
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®o cac Kavw Tc’opa HEPIKEG EPWTHCELS TOV QYOPOVY TN HVAUT Gag Kot (TnV KavdTNTd
cog Y10) GLYKEVTIpOON. Mepikég Ba cag @avodv mold ebkoAeg GAkeg Svokoleg, SUMG

givat avaykn vo potdue dAovg Ta {610 TPAyLaTa.

ITPOXANATOAIXMOX - orientation

Xpovog - time

[emavorapPavope To avikeipeva 1-5, repeat col. 1-5]

120. T puépo tng efdopddag Exovue; Aa00g
Day of the week 6WOTO
121, Huépa AaBog
mold eival n nuepounvia ofuepa; Date 6moTO
122. M7vog AaBog
month 6WOoTO
123.’Etog MaBog
year ocwoTo
124. Enoyn Labog
season omWOoTO
dexbeite G COOTEG KOPLOKES) AMAVTAGELG OTAV AARGLOVY OL ETOYEG
Maéptiog: yewmvag / dvoign summer/autumn
[ooviog: Gvoign / kahokaipt autumn/winter
Tentépfplog: kohokaipt / @OwOTOPO winter/spring
Aexépfplog: eOWOT®PO / XELUOVOG spring / summer

Toénog - place

123. Mropeite va pov meite mov Ppiokouacte pa; Na AdBog
nopadetypa oe mow xdpa Ppiokouacte; Country cwGTO
126. TTow eivat To dvopo avtig Ts TOANG; Town/city AGBog

omoTod
127. Tlég Aéyovtal o1 v0 To oNUAVTIKOT 3pOUOL YOp® omd 1O AGBog
oniti oag; Main streets o®otd
Feor omit 666T0

129. Tldc Aéyetan 0vt6 T PéPOG; (1 mota efvan ) dievduvon edd  hdBog
- av 1 eE€taon yivetar ontitt Tov) — address or name of plance ocwotd

0
1

0
1

+ O
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I'AQYYA - language

Katavonon: kivntikn andvinoen — comprehension: motor response
Should the subject not complete the full sequence then the whole instruction may be
repeated, without change in tone or tempo, lo ensure that it has been heard and

understood. Prompting and coaching stage by stage are not allowed
Av o eéera(;éusvog Sev avranoncpleei TP TOTE pRopel va eravaingBel okokinpn n odnyia XwpiG oy om xpotd g pwvig
670 pLBub (OTE Vo ELUCPOMOTEL OTL 0 EEETALONEVOG GKOVGE Kat KATAANPE. Agv emrpéneron n Pondera ovte N ekpaicvon Prpo ~ Brna

Oa cog (NTNOO® TOPE va KAVETE (EKTELEGETE) OPLOPEVES KIVI|GELS, $TGL TOPAKALD
UKOVGTE IE TPOGEKTLKA.

130. [Tapakaid kdvte «vow pe TO KEPEM MiBog 0
oWoTo 1 9

131. Ayyi&te 10 de&i oag avti pe 0 apioTEPS Gag ¥EPL. AGBoc O
ocwoto 1 9

132. Ipw xo1téEete 6710 TAPEVL TAPAKIAD KOUTGETE GTO TATOLA. AGBoc O
cwotd 1 9

133. Krumiote kabe dpo oag pe d00 Saktvola 800 Qopéc pe To pdTia AaBog O

KAEIOTA. cwotd 1 9

Karavonoen: Aektikn andvrnen — comprehension: verbal response

00 605 KAVD TOPO pePIkés epOTNGELS KAl O0a 110gla VO LOV ATAVTGETE PUE EVO «VALY
N Eva «oyw».

134. Eivou av16 10 pépog Eevodoysio; MiBog O
ocnctdé 1 9

133. Eivau a0 yopia peyorvtepa amd Tig TOAELS; Aaboc O
ocnoct6 | 9

136. Ymipye padidpwvo otnv EAMGSa Tpwv amd Ty mAedpacn; AMiBog 0O
cowotd6 1 9

‘Ex@pacn: katovopacio — expression: naming

In qns 137-138 accurate naming is needed; descriptions of function or approximate

answers are not acceptable. Some items may have more than one correct name, as has
been indicated. In the case of approximate answers, you should say ‘Can you think of

another word for it?’

Tug epotioetg 137-138 eivar amapaimn n akpipng karovopasia. Teptypo@IKEG 1) KATG TPOGEYYIOT GROVTNHCELS anoppinrovrm.’
MEpIK& avTIKEIPEVR PTOPET VO £XOVV TEPICCOTEPEG NS pit CWOTEG ovopasieg. Q¢ AdBog rappavovrat amvn’]gexg TEPLYPAPIKES TG

AETovpyiag (y «PETPAL TO XPOVO» GVTI Y1 POAOL) N KATE TPOGEYYION OWOTEG aMavVTAGELS (ToavTa avTi Yia Bakiton). X mepintwon

TETOl0G OMaVTHCEWG Ba MPEMEL VOl TEITE:

«MAmo¢ B0 pTOPOVGATE VO GKEQTEITE KAmOw GAAT AEEN YU 0VTO;»

ONUEIDOTE TO GUVOLIKS aPIOUd CWOTMV ARAVITOEWY.
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137, (Aeiyvete 10 6TVAG cac)
[Tog Aéyetar avto;
(Aeiyvete o porér cac)
[Tobg Aéyetar avtd;

138. Oa cag deifw pepwd avrikeipeva. [Mopakard méote

Hov TG ovopudaletal kabéva.
(deilte 116 £1kGVEG 6TO GUVOSEVTIKG BIPhio)

show ‘Pictures for naming’ in booklet

139. [Téo7e pov o ovépaTe 660 MO TOAAGY Cowv pumopeite
péoa og évo Aentd.
(novo av o e&etaldpevog potfioet enelnyrote 6T ota Cha
nepthapBavovtal ta TovAid, Ta évrona, Ta EPTMETA KTA. AV 0
eetalouevog KoANoEL, evBoppiveté tov: «Mmnopeite va
OKEPTElTE KOVEVO GANO;Y

Ot enavainyeig dev kataypheovtal

Repetitions not counted, list all items

total

TOTOVTGL, GOVOGAL
Ypagounyovn
Quyapid

BaAitoa
Bapduetpo
TopTaTiP
2YNOAO

apBuds ovoudtomv
number correct

0

1-4

5-9

10-14

15-19

20-24

25+

SO OO OO
—_— e e e

Kwd

NN BRWN -
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‘Ex@poaon: opwopoi — expression: definitions

140. T kavovpe pe éva oeupi; AaBog 0
K@Be cwom yprion 1 9 (26)
141. And mov ouvnBwg ayopdlovue PapuoKa; KotdoTnua (de pumopei va 1o
npocodlopicer) 0
papuokeio 1 9 (27)

In qns 142-143 a concrete definition scores 1 and an abstract definition scores 2.

Examples are given beside each score.

otig epwTNoetg 142-143 n «prwyi» andvrmon naipvet 1 Babuod ev v «mpno» naipver 2. Mapoadeiyuata divovron Simho o€ k&Be
Babpo.

142. T sivon pa yéoopos; Mibog 0

TEPVAUE TN YEQUpa ]
TEPVA TOVD amd moTdputkth 2 9 (28)

o

143. Ti givon pa yvun; MaBog
L0 KAAT YVOUN Y1 KGO0V
1 oy evog avBpdTOL Yo KATL

N —
O

(29)
Karavonen: emavainymn — expression: repetition

Only one presentation is allowed so it is essential that you read the phrase clearly and
slowly, enunciating all the S'’s.
Mévo pa napovsiaon emtpénetor, yi' avtd dwPdote T epdon apyd ko kabapd,
toviCovtag GAa To «g».
144. Ba cog o P epaorn kar Ba HOeAo va v enovordPete petd
and péva: « THE TTIOAHZ, THX [TAAHZ, THX OAHZ. Mibog 0
cnoctd6 1 9 (30)

145—ecookie-picture-omitted— 9 |
MNHMH - memory

Avaxkinon - recall

146. Mnopeite va Boundeite 1a avrikeipeva namovtol, cavodh 0 1
ot Eyypmueg eikdveg mov oag £deiéa mptv ypagounyaviy 0 1
Ayo; Loyapre O 1
Either description or names are acceptable Baiitoco 0 1
SekT Kot TEPYPAQH KOl OVOUOTO Bapbuetpo O 1
onuedote kGhe avtikeilievo mov avakaieitar oot moptatip 0 1 9 (31)
KOt 6T0 TEAOG TOV CLUVOALKS apBud SYNOAO
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Avayvapion — recognition
147. TTowd and avta cog £6e1éa piv;

Agilte TIg «€KOVEC Y avayvdploT» and TO
ouvodevTikd Bifiio.

ZIHEDOTE KAOE OVTIKEIUEVO MOV AVOKOAEITAL CWOTH
Kol 670 TENOG TOV GUVORIKG apBpod.

Show ‘Pictures for recognition’

TATOVTOL, CAVOUAL
Ypapounyavn
Cuyapla

Baritoo
Bapduetpo
ToPTATIQ
ZYNOAO

O oo OO O

Avaxkinon ntalai®@v TAnpo@opudy — retrieval of remote information
Tapa 0o cog KGve peprkég epOTNGELS YU TO Ta POV,

Inueiwon: O efetaotng Ba mpémel vo dDoel WIOITEPT] TPOGOYN DOTE VO UMV TUPEKKAIVEL

ka66A0V oo TO KEIUEVO TOV TAPUKATM EPMTNCENY, Yo Vo SltnpnBel eviomouévoc 0 YVeoTIKOC

toptag mov diepevvatal. STRICK ADMINIDTRATION (within 1 year)

148. Mmnopeite va pov meite woOTe  amerevBepdbnke

Peccalovikn;

- Mnopeite va pnov meite mot€ dpyioe o Ilpwtoc Ilaykéopioc

[16repoc;

149. Mnopeite va pov neite noTe pog enetédnoav ot ltaroi;

- Mropeite vo pov meite moté dpywoe o Agvtepog IMaykdouioc

[éAenoc;

130. oo Ntav 61 0 apyNydg Twv [eppoavav (cTov Aghtepov

[Maykéopuwv ITorepo);

131. ITowog frav 101€ 0 apYNYOS TV ITaddV;

[owoc Ao toTE 0 0pYNYoC Twv Phowv;

I161e emtéBnrav o1 laamovell to Darwin;

AG80c
1912

AGBo¢
1914

AdBog
1940

AaB0og
1939

Ad&Bog
Xithep

Ad&Bog
Movcorivi

AdaBoc
Stalin

AG60¢
1942

\O

\O

\O
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132. Towog rav 0 Kovtahavéc;

[Tow Ntav 1 Mae West?

Lloioc nrav o Errol Flyn?

133. ®vpdote ndg Aeydrav o «Aparog Tov Leiy Zovy;

Iloiog Mtav o Sidonuoc mAothic omoiov o Ylo¢ eiye KAEQTel;
(close name approximation, ok)

Loio¢ nrav o didonuoc Kléetnc ue oidepévia UGoka mov ta éBale
Ue T0 vouo oty Averpalia;

Avakinon npécatng TAnpoesépnong
Retrieval of recent information

134. TTowog eivan ofjpepa Mpwbumovpydc;
(Australian Prime Minister)

[Towo eivan t0 dvopa e Basioooc:

133. Towog eivar Tpoedpog g Anpokporiag;
(Greece)

[lowog Ba AéBet 10 Opdvo petd and v Bacilicoa:

156. Tlowog eivor apynydg g Afwpanikic Avnmoritevong
(Greek opposition leader)

[owog eivar ouepa MpwBvrovpyodc;
( Greek Prime Minister)

Inu. XZe mepiodo ekAoydv 1H Afyo petd kar av 80fei 10 6vopa TOL
TPONYOLUEVOL KAVTE SIEVKPVICTIKY epdTnom: «eival akopa [Ipdedpoc,
[IpwBvrovpyoe kTA:»

137. Tlow onuavtiké yeyovdg axovyetar OTIC €8NOE TG
tedevtaieg 800 efdopddec;

Av $00el i yevikfy ombvinon my «mwdrepooy (nreiote
SEVKPIVAGEIC.

AdBog
Ywotd 1
AdBoc 0
Entertainer, film star 1
Adbog ¢
Entertainer, film star 1
AdBog 0
[ayxpatidne 1
AdBoc 0
Lindbergh 1
Ad&Bog 0
Ned Kelly 1
AaBoc 0
ocwoto 1
Incorrect 0
Correct 1

AGBog
cwotd 1
Incorrect O
Correct 1
AaBog O
cwotd |

Incorrect
Correct 1
AdBoc O
cwoto 1
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9 (3%8)

9 (39)

9 (40)
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Kartayopnon - registration

Topa 80 cag no Tpeig Aékerc. Apéowmg petd Oa oag {nTijom va Tig enavardfere. Oa
060G TIS EavapOTNo® NeTd and pepikd hentd, yv' avtd npoonabiote va Tig Qupdors.
158. (Ovoudote 1o mapaxdto avrikeipevo pe navon evig

SEVTEPOAETTOV avipesd TOVG): pfiho, Tpamélt, Sporyu.

- tick items which are correct on the firs attempt

- if any errors or omissions are made on the first attempt, unio
repeat all names until subject learns all three (maximum of TP

five repeats, record number of repeats) Spoxun

INUEWDOTE TIG COOTEG AMAVTHOELS HE TNV TPATY TPOOTEOELX Kafhg ko

TOV GUVOAIKO TOuG apBpd

Av onpewbodv AdOn N mopakiyeg katd v mpdT mpooneia, ZYNOAOQ ... 9 (43)
enavardPete o aviikeipeva péypt va to pdbet o eEetaldpevoc. (1o mohd

TEVTE ENAVOLTVEL). EITANAAHVYEIL ... (44)
Kataypéyte oV apipé tov enavadiyeny (0 av dha givar 6wotd pe Ty # of repeats

npoTN Tpoondbeln)

ITPOXOXH/ZYT'KENTPQXH

- attention/concentration
139. Topo 6a HBeha va petprioete avtictpopa  d¥0 1 TEPLOGOTEPQ Ao 0

apyilovtoc and 1o 20 — backwards éva AGBog 1
2019181716151413121110987654321 cwotd 2 9 (45)
160. Topa O N0eha va apaipéoete 7 amd 1o 100. onGvmmon tov

— ) , p i e&etalopévon

Zavaopopéste 7 and tov aplud mov PBprkate. 93

Xuveyiote va apopeite 7 péypt va cag To Vo 86 1
CTOUATTOETE. 79 01
Koataypbyte 11 anavinoeic. Adote 1 Babud y 72 01

KGOe oot apaipecn akOUa KL av 1) TPONYOVUEVN 65 0 }

Nrav AdBog. Méyiotn Enidoon =5 Babuoi (max) TYNOAO 9  (46)

MNHMH/ANAKAHXH — memory: recall

161. [Towd tav ta tpio aviikeipeva mov cog {fnoa va uddete mpv uiro ...

Alyo; paméll ...

Znueuvote kibe cwoth amdvinet Kabdg Kol T0 GUVOALKO aplOuod dpoyun ...
ZYNOAO ... 9 (47

IF'AQYYA: KATANOHXH I'PAIITOY AOT'OY
Language: reading comprehension

Show ‘Reading comprehension’ in booklet. It is not necessary for subject to read aloud.
If subject reads instructions but fails to carry out action, say ‘Now do what it says.’

Read this page and then do what it says. , ’
Agifte TO TPAPE «KATQVONGT) TOV YPATTOv AGYou» GTO GUVOSEVLTIKS PiBAio. Aev eivan anapaitzo va
SwBtoet o eEetaldpevog Suvatd. Av o Eetaldpevog daPddet, opwg dev ekTeEAEl TIG evépYELEg OV gival

Ypappévec, néate: KKAVTE OTL YPAPEL)
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162. <KKAEIZTE TA MATIA ZAY » AdBog

20O0TO

163. «AN EIZTE ITANQ AIIO 50 ETON BAATE TA XEPIA TAY ITIEQ AGBog
AIIO TO KEQAAI ZAZ » .

Kwdikonoote pe | pbvo av 1 evépyeia exredeitar owats  code 1 if action is carried out correctly

0
1 9 (48)

0
1 9 (48)

EYIIPAZIA - pracxis

Avtrypagi} ko Loypagiki — copying and drawing
O e€etalopevog mpémer va ypdyet kat va {oypapicet 610 xapti mov Ha Tov S0bei.
164. Avtiypayte avtd 10 oyédio (mevidymva).

(k6B mEVTaYWVO MPEMEL va £xE1 5 mAELPEG Kat 5 kabapég Yovieg Kat n aAANAoEmIKEALYN Vo sYNuatiia poupo)

. AG60

each pentagon should have 5 sides and 5 clear corners and the overlap should form 5
a diamond o®woto
165. Avtiypayte avtd 10 oyédio (oneipa) Aabog
(amantovviar TOLAEXIGTOV 3 uvERdpPEVOL Bpoyyot TPog TV {d1a KatevBuvon) cHoTd
3 connected loops are required in the correct orientation

166. Avtiypayte avtd 10 6xE810 (TpLodiiotato omity) AGBog
(emapoitnTa To Tapdbupa, B TOPTA KO N KOpIvEde oTn owoTi BEon Kat Pe tptodidstatn ansikévion) ocmotd

requires windows, door and chimney in correct position and in 3D representation

167. Zoypagiote éva pordt kar tomoBeteiote  xOKAOG (AmOSEKTO Kal TETPAY®VO)

TOVG OPBpovE péca. OAOL 01 0p1Bp0i 0 CWOTH Bo
Orav o e&gTaldpevog to kdvel ovTo, TOTE TEitTe: oot Opo
«Topa Tomodeteiote TOVG Ogikiee MOTE VO ZYNOAO

deiyvouv 11 kot 10».
AvBoppnTn Ypa@i}- writing spontaneous

168. T'payrte pro 7Afpn Sk cag npdracn ¢' avtd to yapri.

Write a complete sentence on this sheet of paper. AG80¢
Spelling and grammar are not important. The sentence must have a subject cwotd
(real or implied), and a verb. ‘Help!” or ‘Go away’ are acceptable.

(deikte otov eEetaldpevo v ogrida mov Tponyovuévag Cwypdeios )

Axoro00mg pmTGTE TOV T1 Eypaye. H ypappatiki kat n opBoypagio dev xovv onpacio.

H npétoon mpénet va éxet pripo Kat vrokeipevo (mpoypatiké fi va gvvositat). Anodektég

yivovtat kot o1 paoeis: «Bondeloy Kat «pOYE RAXPLO»

Idcat evrpalia — praxis: ideational
Read the following statement and then hand to the subject a sheet of paper.
Make a point of handing to the subject’s midline.

1

9 (49)

9 (50)

9 (52)

9 (53)

9 (54)

AwBéote TV TapoxdTo SHAOEN TPOG TOV EEETALONEVO, Kat §(oTe TOV Evar @O0 yapti [TPOZEXONTAL

NA TO AQZETE £TH «MEZH TPAMMH» TOY EEETAZOMENOY.
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169. Oa 6ac dd6w Eva @OLLo YapTi. Ofho va To TapeTE PE TO
Okl o0g YEPL, VA TO SUTAMGETE 6TA 60 KAL VA TO AP OETE peTd
nave 610 Tpanell.
(Mnv eravordPete i 0dnyleg kar unv kabodnynoete Tov
eEetalOpPEVO. ZNUEIDOOTE po KIVon O¢ CWOTH oV Yivel 6T0 60GTO oekl yépt
xPOVO. INUELDGTE KGOE GWOTN KivNomn Kal 10 GUVOAKS apdpd tovg.  dimhopa

METIEZTH EUIAOZH: 3 Babpoi (max = 3) TAV® GTO
Do not repeat instructions or coach. Score a move as correct only if TpamélL ...
it takes place in the correct sequence. IYNOAO 9 (55)
Adote ’éva eaxero otov e&gtaldpevo Hand an envelope to subject. AdBog O
170. Bakte to xopTi 670 @dkelo KUl COPAYIGTE TOV. oot 1 9 (56)
I'papn ka0' viayopevot) - writing to dictation
171 T'payre To akérovdo ovopa kar d1evBvver) 610 PdKkelo:
k. Mowadomovio Imévvn  Mr John Brown
Tamden 35 42 West Street
®eccarovikn Bedford AdBog O
amodektd 1
H axpifea g ypaeng kot n opfoypapio dev £xovv oruacio. cwotd 2 9 (57)
Inuacia éxet 1o Katd TOGOV TO Yphuua Ha eixe mBovOTNTEG VO PTAGEL
otov Tpoopiopd tov. Iy «Maviey 1 «Zarovikw eival anodektd oyt
6p¢ 10 «34» 1 10 «[lamax» 24, Burford — incorrect, Jon Brwn ok
EIEITA [EITE: npocnedijote va Bupdore avti t diev0vven yiati Oa cog Ty
Eavapotiom apydtepa. Av o sEetalduevog de umopei va ypayel, dfdote v apyd
00 popéc kal {nTote TOov va TNV GupdTat.
Please try to remember this name and address as [ shall be asking you about them later on. If subjectis
unable to write, say the address slowly, twice, and ask him/her to remember it.
IdzoxkivnTiki gvmpadia — praxis: ideomotor
172. Aciéte pov TOG YOPETATE «YELL» Aaboc O
show me how you wave goodbye (yvépete) cwotd 1 9 (58)
In 173-174 a correct mime is needed. If the subject uses fingers to represent scissors or
brush, say eg ‘Pretend you are holding a toothbrush.’
Score 1 if subject makes brushing movement but not as though holding a toothbrush.
Tt epotioelg 173-174 anatteitar 00T ravropipa. Av o e5eTalOpEVOG XPNOIHOTOEL Ta daxTora
Seiyvovtag axpiBdg Tnv Kivion g 0dovidPovproag 1| Tov YardloY, meite: KKAVTE GO va KPOTATE
odovtdBovptoa» nuewmote I, av n kivinon yivetat MA@ OXL OO Ve KPATA TO QVTIKEIHEVO.
Aabog O
173. Acifte pov mag koPovpe pe éva yaridt. omodekto 1
cwotd 2 9 (59)
174. Acifte pov mog Povptoilete Ta d6VTIO GOG HE pia odovtopouvptaa. Mibog 0
anodekto 1
cwotd 2 9 (60)
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ANTIKH ANTIAHWH - perception: tactile

173. O0 6ag faro Tdpa £va vépopa 6to yép kat Oa, 10gha va pov 5c¢
meiTe TL lval, YoPig va To deite. 50 ¢
(Bahte oy maAdun tov e€etalopévou dvo vopiopata, éva pikpd Kot évo HEYQADTEPO Ty
v S kat twv 20 dpayudv. Znuedote ke cwotn andvINoY Kot T0 GUVOMKO apoud.

Place a small and large coin one at a time in the subject’s hand palm down. Hone 7 (6D)
APIOMHTIKOI YIIOAOT'IEMOI - calculation
Anoteital and uvAunG voroyIopoS Kat Sev emTpERETON YopTi Kat HOADPL..
Mental calculation is required. Paper and pencil are not allowed.
176. (jl“d)pa a(pr’]’crs tov e€etaldpevo va det ta vopiopata.) Ioca yphpato AdBog 0
HOG KOVOUY LT, ’ S5 cents cwotd 1 9 (62)
KATAYPAYTE TNV ATAVTNOT|
177. Av x4mo1og 6og £81ve aVTh T YPHHOTA MG PEGTA ad évar dohapro Adbog 0
(koTooTaPIKO), TOGH YPTHaTe Ba TOV siyate ddoet, 45 cents cwotd 1 9 (63)
KOTAYPAYTE TNV OTAvINoN
MNHMH: ANAKAHXH - memory: recall
178. ITow frav to dvopa kot N S1£08vven mov K. [Maradomovrio ... John
YpAwate 6To PAKeAo TPV Aiyo; lodvwn ... Brown
InuUeE®oTe KGOE COGTN OMAVINGT] KL TO Maraen ... 42
OLVOALKO aplOud. 35 ... West St
Qeccarovikn ... Bedford
IYNOAOG 9 (64)
ADAIPETIKH XKEWYH - abstract thinking
Ot napaxdto epwTOEIS EPELVOVY TNV IKAVOTNTA TOV ££€TACOUEVOL VO OKEMTETAL AQUIPETIKA. AQPUAIPETIKEG
anavtioelg fadporoyobvial pe 2, evd ot akpiPeig pe 1. Aidovrar nopadeiypora dinha og kibe Pabporoyia.
Av o g€etalduevog el «de powafovv kabdrovy, meite: «notdlovv KoTd KAmOWV TPomo,
UTOPELTE VO OV TTEITE TACY
If subject says ‘They are not alike’, say ‘They are alike in some way. Can you tell me in
which way they are alike?’
Oa cog o dvo apaypare ko Oa 110eka va pov neite pe Ioto Tpomo pordlovv. I
napdderypa vag okHA0g Ko pia paipot portalovy 6o 611 givar kar Ta 6vo Loa.
179. Katd morov 1po6mo poidlovv va piio kot
P Umovava,
KQTAYPAYTE TNV OAvINGT) oTPOYYUAL, £xOUV Beppideg
Moévo V' auTijv TNV EpOTNON av 1) TphyovIal, peyoAdvouy, Exovv 1
pabpoloyia civor kKatw and 2, meite: «emiong @AOVOL
potalovv d14TL ivan Kat Ta 600 @PovTE» epovta 2 9 (65)
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180. Katd motov 1pomo poidlovv éva movkduico
Kot Eva eOpepa;

gyovv xovuma 0
poprovvtat, yivovial amd voocua, 1

KOTOLYPAYTE TNV OAVINGON {eoTd
povya 2
181. Ka1d motov tpomo pordlovv éva tpaméll ko EOhwva, £xouv 4 oS 0
po. KopEKAL TPAYUATO TOV GTUTION, 1
KOTAYPAYTE TNV AAVINGON YPNCOTOLOVBVTAL GTO YEDUATA
gmmAo 2
182. Katd mowov 1pdmo pordlovv éva otd Kar yprowa atov Gvipono 0
éva Loo; peyaidvouv, avikovy otn evorn |
KOTOYPAWYTE TNV andvInon Covrava 2

OIITIKH ANTIAHYH - perception: visual

Avdonua tpécwna — Famous people
A€iETe TO TUNUA «OVAYVAOPLOT) SIECTIL®V TPOCHTMV» Ao T0 cLVOdEVTIKS BiAio
Show ‘Recognition of famous people’ in booklet

183. [Towog sivar avtog; (ewk. TTpo€dpov tng Anpokpatiog)
0 eEeTalONEVOC TPEMEL VUL TTEL TO OVOO. TOV TPOGHTOV (Kostantinos Karamalis)
Kataypayte kabe amavinom (eik. [TpwBvmovpyov)

Score as correct if picture is recognised. (Andreas Papandreou)

Correct name is not required, but record any Queen

answer which does not correspond exactly to Pope, Archbishop, bishop

the examples given.

LYNOAO

L1afepotita TV popedv - object constancy
A&IETE TO THRPE «VIYVOPIOT] TOY AVTIKEWNEVIV» oTO0 Bifhio Show ‘Recognition of ObjCCtS, in booklet

184. Avtig civan poToypapicg avrikeypévoy (Tappéves) and Mood
asvv|Oieteg yoviss, Mropeite va 1o avayvopiceTs; TATOVTOL
Kpueipio givon 1) aveyvdpion ket Oyi 1) OVOUUGio: TOV OVTIKEWHEVOL KAl YU toGvto, Boritoa
aVTO TEPLYPUPES TOV 1 TNG AEITOVPYIOG TOL Eivat omodeKTéG EATLAVL
KATAypAYTE TIC GMOTEG OMAVINOELG KOL TO GUVOMKO apBd hépavo
TOVG,. o
Criterion is whether the object is recognised, not that it is named TYNOAO

correctly, therefore description of function are acceptable.

. . . Cron cet .
A ; .
’ ré z A B
. N .
B TG ATE ek S
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ANTIAHYH XPONOY

186. Xwpig va korta&ete 1o podOL cag pumopeite va pov zeite T opa
glval Topa;

187. Xowpig va xortdEete to pokdt cag pmopeite va pov meite noom dpo
vopilete 6T wAdpue poali;

KATAI'PAYTE: Gpa AEeng g cvuvevtedtems kabbg kat Sidpiceld
NG, CLUYKPivovTag pe Trv 1dn Kotaypapupévn dpa evapEemc

LaBoc
owoTo

L&Bog
omoTo

Current
Time

—_—

jom—
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Geriatric Depression Scale-Greek version

Are you basically satisfied with your life?
Elote Baoikd evyapiotnuévor e m (o oac;

Have you dropped many of your activities and interests?
Eyxotaleiyate modréc and Tig OPUCTNPLOTNTES KO T evOL0QEPOVTG oG,

Do you feel that your life is empty?
AwcOaveote 6 1 o1 oag givarl ddewa;

Do you often get bored?
Bapiéote cuyvd;

Are you in good spirits most of the time?
Eiote 010 k€@l cag Tov meplocdTepo Kapd;

Are you afraid that something bad is going to happen to you?
®oBdote 6T B oag cupPel kGTL KOKS;

Do you feel happy most of the time?
Awc0aveoTe EVTLYIGUEVOG TOV TEPIGGHTEPO KAPO;

Do you often feel helpless?
AwcBdveote cuyva aneAmouévog;

Do you prefer to stay at home rather than go out and do new things?
[lpotinate va pévete oto omitt mapd va Pyaivete €€w xou va kavete Sidpopa
Kavovpla TPaypaTa;

Do you feel you have more problems with your memory than most?
AcBaveote 011 éxete mePLOGHTEPD TPOPANUATA UE TN UVAUN 60C art” OTL 01 GANOL;

Do you think it is wonderful to be alive now?
[Iiotevete 6T givan vgpoyo Tpdypa mov giote Lwviavdg thpa;

Do you feel pretty worthless the way you are now?
Ac0aveote Gypnotog £Tol OTwG £ioTE TOPQ;

Do you feel full of energy?
AwoBaveote yepdrtog evépyela,;

vai
oy

vat
oy

vai
ot

vai
oyt

vat
o

vat
o

vai
o

vat
ot

vai
o

vat
oL

val
ot

val
o

vat
ot

—_—
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Do you feel that your situation is hopeless?
Awc0dveote 0TI 1| KOTAOTOCT 00¢ £{VOL ATEATIGTIKY;

Do you think that most people are better than you are?
[Tiotevete 6T 01 TEPLGGOTEPOL AVBpmTOL Elval oe KaAdTEPT KoTdoTaoT AId £00GC;

val
oyt

vat
ot
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MEPOX XT:
Kataloyog napovcus QUPUIKEVTIKNG
oy ®YNS

Koataypayte pe hentopépeieg Ty QappaksvTiky aymyi mov happaver o acbevig
KaBmg Kat TN Xpovikn mepiodo yia TNV onoia T Aapufaver.
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MEPOX Z:
IIpoobetec mAnpogopies (rpourpeTikd)

Kataypayre kaOe napatipnon 1 ox6i0 mov kavate katd ) ddpkewa g
GUVEVTEDEEMG KUL aQOpd Tov acdevi
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MEPOXT:

Iapatnpnoeg Tov eEetacty
Interviewer observations

ZYMINAHPOQNETAI £TO TEAOXZ THEX EZEETAZHEZ. KQAIKOMOIOYME «vair» MONO OTAN

TO XAPAKTHPIZTIKO EINAI ZA®QZ [TAPON

Code ‘yes’ only if the characteristic is markedly present. Computer column [snavarapere avakeipeva 1-5]

188. EAAenym) evOa@EPOVTOG Y10 TOV EQVTO TOV
self-neglect

189. EAAewym ovvepyaosiog
uncooperative behaviour

190. Kayvmoyia
suspiciousness

191. ExBpucdc M gvepéBiotog m.y, Bopmpévn amdvrnon
hostile or irritable, eg angry response

192. Avénn, avéppootn 1 Tepiepyn COPREPIPOPA
silly, incongruent or bizarre behaviour

193. Bpadvmto. 6Tig avTdpaoelg Ty, LEVEL ApOGIKO oKivTOg, apyel VO amavTioet

OTIS EPMTNOELS
slow and underactive: eg sits abnormally still, delay in response to questions

194. Avnovyia, vrepkvnrucdmra Ty avicuyol fruoaticpol i doxomneg Kvicelg
restless: eg fidgeting, pacing, unnecessary movements

195. Ayyoc kot 9ofog: epneaviletar aviovyog 1 POPIGHEVOG T He COUATIKT évtaom
TOV SEV OVTIGTOLYEL OTIG TEPICTAGELS.
Anxiety and fear: appears frightened, worried or somatically tense out of proportion

to situation

196. KataOAurtikh S1d0ecm: Aumnuévog 1 SokpuGHEVOG He PV YOLUMAT 1|

OTAGUEVT).
Depressed mood: looks sad, mournful, tearful, voice low or gloomy

197. Actabic S1dbeon: alAdlel ypiyopa amd Avmnpevog oe YAPOVLEVO, ATO PLAIKO
o€ exOpKo.
Lability of mood: rapidly changes from sad to happy, friendly to irritable

198. Eninedo cuvaictnpo: EALewyn avfopuntiopov 1 CUVAICONLOTIKTG
avtandkpong tpog tov eéetalovta. Movotovn POV UE EAAELYT YPOUOTIOLOD.
Flat affect: lack of spontaneous emotion or emotional response to interviewer,
monotonous voice and lack of gestures

oyt
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|
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199. Yevdaiocbnioeis: pépetat oa va akovel @mvég 1) va PAémet opduata 1
napadéxetal 6Tt cupPaivel kATt TETOL0.

Hallucinating: behaves as though hears voices, or sees visions, or admits to doing so

200. TToA0 ypnyopn kot duovonTn opiic
Speech very rapid and difficult to follow

201. [ToAd apyn opkic. pe peydieg mavoews petald tmv AEewy.
Speech very slow with pauses between the words

202. CD’c(oxég_ Xc’wqg: andvinomn uovo oTig EpOTHCELS YWPig avBdpun EkppaoT).
Speech restricted in quantity: eg answers to questions only, no spontaneous
expressions

203. Adyog pe TAATEWCHOVG T) ACVVAPTITOG, ATAVTGELS AGYETEG HE TIG EPWTNOEL,.
Speech rambling or incoherent, irrelevant answers to questions

204. At 10 Adyo 10V Aeimovv @BOYYOL Kot YEVIKE WAGL «LUCT|LEVO.
Speech slurred

205. Eppoviy, Siekdkntucdmra, «<KoAAOONG acBeviicy
Perseveration

206. EAdewym evarobnoiog yia TV mTopovso voco.
Lack of insight into present disability

207. Exntmon ToL eMmESOD CLVEBNGEWG.
Clouding of consciousness

208. Neoloywopol
Peculiar use of terms, eg neologisms

209. M\ otov £avTd TOVL.
Speaks to self

210. Mewwpévn IKavoTnTo, va E0TIACEL, Vo, ST prIoet Kot vo. petaPaiier o

AVTIKEILEVO TG TPOGOYNG TOV.
Impaired ability to focus, sustain and shift attention

211. AvokoreeTal va Kpivel KATOOTAGEL N avBpOTOVG.
Impaired judgement of situations and/or persons

212. Yrnoyovdpwkh evacyoinon pe COUATIKG EVOXATHATO
Hypochondriacal preoccupations with somatic discomfort
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- Victoria University of Technology -
The Standardisation of Greek Neuropsychological Tests in
the Greek-Australian Normal Elderly Population

e

—

INFORMATION TO PARTICIPANTS

We would like to invite you to be a part of a study of tests, which are
used in assessing cognition. These tests have been translated to Greek and
need to be standardised in the Greek-Australian elderly, so that they are
useful for doctors and researchers. We need mature persons over the age of
65 years, men and women, who are active members of the community.
Should you wish to participate you will be asked a series of questions

relating to your health, mood and cognitive abilities such as memory.

Please participate in this study, if you do not suffer from any of the
following conditions: a previous stroke, head injury, a history of mental
illness, Parkinson’s disease, Dementia, Down’s Syndrome, Diabetes,

Epilepsy, or if you are blind, deaf, or paralysed.

Any queries about your participation in this project may be directed to

the researcher Areti Plitas at home on 8718 7444 or mobile 0425 767 444.
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- Victoria University of Technolog;f
2tabuion ano Eilnvika Nevpowovyoloyika Téotg
tov Eiinvo-Avetpaiiavy Hukiouévov

INAHPO®OPIA TOY ANTIKEIMENOY

®o 0éAoe Vo 6aG KAAEGOVLE VO, TAPETE HEPOG OE L0 HEAETT] ATTO
TEGTC OV YPNCLLOTOON KAV V1o TN LETPTOT) OKEYEMV. AVTA TA TEOTS
£YOUV LETAPPACTEL 6TA EAANVIKG ko xpetdetal va eEetaotel oty EAlnvo-
AVGTPOAoVT KOWOTNTA 1oL Ve efvat pIGLUG GE YIATPOVG KOl EPEVVITEG.
Xpelaldpacte Gropa Gvo Tov 65 eTdv, Avipeg Kat yovaikes Tov givat akoua
Spaothpa pékn g kowoviag. Edv embounté va népete pépog, Ha
epwTnOeite Lo OEPE EPOTICEMV CYETIKA HLE TNV VyELd, 01GbeoT Ko

YVOOTIKEG IKAVOTNTEG OTMOG LUVAUT.

Tac TopOKOAOVUE VO TAPETE HEPOG EQV JEV EXETE A VIOAOLTOL —
WUYLOTPIKT T) VELPOLOYIKT 0lGOEVELDL, VOGO TOV Parkinson, avota, chvdpopo
Down, coxyap®dn dwapnm, Epilepsy, EYKEQAAKS ENELOOD0 1) EYKEPAALKO

TPOOUA.

"o omowadfiote TANPOPopio. GYETIKG pe TV épevva pnopeite va
gmcowmvhoete pe v Apet [IAnta ota gffic MALpova, 8718 7444 1) 0425
767 444.

—_—
S—
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The Standardisation of Greek Neuropsychological Tests in
the Greek-Australian Normal Elderly Population

INFORMATION TO PARTICIPANTS:

We would like to invite you to be a part of a study of tests which are used in
assessing cognition. These tests have been translated to Greek and need to be
standardised in the Greek-Australian elderly, so that they are useful for doctors and
researchers. We need mature persons over the age of 65 years, men and women, who
are active members of the community. Should you wish to participate you will be
asked a series of questions relating to your health, mood and cognitive abilities such as
memory.

Please sign this consent form if you agree to partake in this study, and if you do not
suffer from any of the following conditions: a previous stroke, head injury, a history of
mental illness, Parkinson’s disease, Dementia, Down’s Syndrome, Diabetes, Epilepsy,
or if you are blind, deaf, or paralysed.

CERTIFICATION BY PARTICIPANT

I,

Of

certify that I am voluntarily giving my consent to participate in the experiment entitled:
The Standardisation of Greek Neuropsychological Tests in the Greek-Australian
Normal Elderly Population being conducted at Victoria University of Technology by:
Izabela Walters and Areti Plitas.

I certify that the objectives of the experiment, together with any risks to me associated
with the procedures listed hereunder to be carried out in the experiment, have been fully
explained to me by Areti Plitas and that I freely consent to participation involving the use
on me of these procedures.

Procedures:

Assessment of emotional and cognitive functioning.

I certify that I have had the opportunity to have any questions answered and that I
understand that I can withdraw from this experiment at any time and that this withdrawal
will not jeopardise me in any way.

I have been informed that the information I provide will be kept confidential.

Signed: veeevesssessssenssasssassasssasssssssasssensnsrnsanensansensnsssesseasssDAT@ILLiiiiiiiiil
Witness other than the eXperimenter:...oeeeeeessessecircrcieceesecnenns Date: ..ccvereerervnnees

Any queries about your participation in this project may be directed to the researcher
(Areti Plitas ph. 8718 7444 or 0425 767 444). 1f you have any queries or complaints
about the way you have been treated, you may contact the Secretary, University Human
Research Ethics Committee, Victoria University of Technology, PO Box 14428 MCMC,
Melbourne, 8001 (telephone no: 03-9688 4710).
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Lrabpion amé EAnviké Nevpoyvyohoyike Teotg
twv "Elinvo-Avetpaiiavy Hikiouévwy

Iinpoopia TOVL AVTIKEIPEVOL

Ba OEhape va cog KOAEGOVUE Va TAPETE UEPOG OE pio. LEAETN Omd TEGTC IOV
XPNOILOTOON KAV Yot TN PHETPTOT) OKEYEMY. AVTA Ta TEGTG £XOVV HETAPPACTEL GTML
eMnvika xat xperaCovral va e&gtactodv oty EMinvo-Avetpaliovn kowvdtnta yio va
glvon ypnotpa oe y1oTpovg ko epevvntés. Xpewalopaote dtopa avo v 65 etdv, Gvipeg
KOl YOVOIKEG IOV givat axopa dpactipia LEAN g kowwviag. Edv emBounté va nhpete
péPoc, Ba epmTNOEiTE Hia GEPE EPOTNCEMY GYETIKA LE TNV VYELR, J1GABEOT Kol YVOOTIKES
KOVOTNTEG OT®G UVIUN.

Bepainen avrikeipévov

Eyo

BeBordve ét eBehovtikd dive t cvykatdBeot Lov vo mpayuatomoinoel 1o
gmyeipnuo mov ovopdleton H Ztabuion and Exinviké Nevpoyvyohoyika Téotg oty
"EAnvo-Avotpaiiovi) Hukiopévn Kowvovia. Emkowvwoviote 6to Biktopla
[Moavemothuio g Texvoroyiag otovg, Iapméra INovwitepg kor Apet ITAAta.

BeBoudvo 61t Ta avTikeipeva Tov mepduatos, poli pe kabe picko £xel avayvdot oe
uéva pe pia Mota eEnyfoeev mov o xpnoipononBovy 6To meipapo Le OAOKANPOUEVN
KoL AETTOUEPT) BVTIKEWLEVIKOTNTO, 076 TV Apeth TTATa, Kot elevbipwg cuykatabetw va
CUUUETAOY® oTIg £ENG dudikacies.

Awdikacics: EEETaon TOV YVOOTIKOY ALLTOVPYLOV TG TPITNG nhkiog

BePatdve 6Tt giya TV gvikarpia val oavInoe o8 EpWTNCELS Ko ot xatdrafo 6t
UTOPG VO GTUROTAGH 0L’ ouTo To Melpapo kGe oTypn Kot Ba. pe amoxieiost amd KGO
Socvdvvevon onoladnrote oTiyun. Emiong £xw nAnpoeopnBel 6TL OTOIAONTOTE
mnpogopia mov o ddow Bo mapapeivel anoppNTN.

Ynoypaowv Huepounvia

Maptopag eKTdG TOL ETLYELPOVTOG Huepounvio

[0t 0TOWLSATOTE TANPOPOPIL GYETIKA LLE TV £PEVVOL UTTOPEITE VO ETKOVOVIOETE
ue v Apeti TTAqta oto e8¢ TNALPOVA, 8718 7444 7 0425 767 444. Tw 01‘161’]71918
EPOTACELS Kl TOPEIOVH EXETE Y10, TOV TPOTTO GV umepupopds tev egetalwyv pnoE)swa va.
emkowovhoete to Ipappatéa, Hovemotipio Av8pamvav Epevvav mg Hbug
Emtponic, Biktopo Toavemotipio e Teyvoroyiag PO Box 14428 MCMC,
MerBovpvn, 8001 (Tnrepwvikd voouepo 03 9688 4710).
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VICTORIA UNIVERSITY

Psychology Department Ethics Committee

Approval Form

Name of Student: A Q/G/(\ ? (/ { TK

Name of Supervisor: [ )» AJJDf Ch W T CR S

Title of Project: T‘:Q/ g‘(@&,&&é@éﬁL—\ af CZ'\’QZ/QZ,
f\évvopﬁvue/xml le A~ . - _ |

Recommendations:

APPLICATION APPROVED

Comments:

(<>7 GL pe~ revien

- Name of Chair of Ethics Committee Keis Ohtsuka
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